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PROJECT DESCRIPTION
SCOPE OF WORK

Summary:

The scope of work includes the additions on the east side and on the west side of the building. The west side single
story and it is used as warehouse. The east side is a two story and it is used as office. The structural system is wood
framed roof and floor with concrete tilt-up walls. The foundation system is conventional footings to match existing
building.

GRAVITY LOAD RESISTING SYSTEM

Roof Framing System: The roof framing primarily consists of 2x conventional framing.

Floor Framing System: The floor framing system will consist of conventional framing with floor joists and
steel beams

Foundation System: It is anticipated that the foundation system is conventional continuous

Walls: All the exterior interior walls are concrete wall.

LATERAL LOAD RESISTING SYSTEM

Lateral Resisting System: The lateral resisting system of concrete shear wall.



12881 1116th CERRITIOS 2021-057

Project Project No.
CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 5 |Of: 114 ‘
Subject By Date

BASIS OF DESIGN:

CODES
2019 California Building Code

FOUNDATIONS

Soils report by: East Strata Geotechnical Services, Inc

Allow. Bearing

Min. Ftg. Width. Min. Ftg. Embed. Pressure
Continuous Footing 15 inches 18" below grade 3000 psf
Pad Footing 24 inches 18" below grade 3000 psf
MATERIALS
CONCRETE:
Design compressive strength at 28 days shall be as follows:
Footings f¢’ = 3,000 psi
Slab on grade f¢' = 3,000 psi
Shear wall f¢' = 4,000 psi
REINFORCING STEEL:
(ASTM A615 Grade 60) fy = 60 ksi
STRUCTURAL STEEL:
Wide Flange Shapes (ASTM A992) fy = 50 ksi
Hollow Structural Sections (HSS) (ASTM A500 Grade B)
Rectangular Sections fy = 46 ksi
Round Sections fy = 42 ksi
Pipe (ASTM A53 Grade B) fy = 35 ksi
Channels, Angles & Plates (ASTM A36, or as Indicated) fy = 36 ksi
Anchor Rods
Gravity Columns (ASTM F1554 Grade 36) fy = 36 ksi
Lateral Columns (ASTM F1554 Grade 55) fy = 55 ksi
Welded connections are SMAW with E70XX electrodes fy = 70 ksi
High Strength Bolts
Bearing Type  (A325N, 0.5" to 1" DIA) fy =120 ksi
Slip Critical Type (A325N, 0.5" to 1" DIA) fy = 120 ksi
Shear Studs (ASTM A108) fy = 65 ksi

Common Bolts (A307, Grade A)

fy = 60 ksi
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STRUCTURAL LUMBER: (Based on 2018 NDS)

2x Joists & Blocking (Repetitive member use) Douglas Fir Larch No.2
4x Beams Douglas Fir Larch No.1
4x header Douglas Fir Larch No.2
6x Beams (Posts and Timbers) Douglas Fir Larch No.1 And Better
Ledgers and Nailers (2x, 3x and 4x) Douglas Fir Larch No.2
2x4 & 2x6 Studs (Repetitive member used) Douglas Fir Larch Stud Grade
4x Posts Douglas Fir Larch No.2
6x Posts Douglas Fir Larch No.2
Top Plates Douglas Fir Larch No.2
Sill and Sole Plates Douglas Fir Larch No.2

24F-V4 simple span
Glued Laminated Timber Beams 24F-V8 cantilevered span

Fb= 2400 psi Fv= 265 psi E= 1,800,000 psi

Parallel Strand Lumber (PSL) - Stock Beams (18" & Less
Depth)

Fb= 2900 psi Fv= 290 psi E= 2,000,000 psi
Laminated Veneer Lumber (LVL)

Fb= 2600 psi Fv= 285 psi E= 1,900,000 psi
Nailing Schedule

Per 2012 IBC Table 2304.9.1

Framing Connectors
Use ICC-ES approved framing connectors
(Simpson Strong-Tie or equal, latest catalog)
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DEAD LOADS (Wood)
Flat Roof:
Deck Joist Beam Lateral

Built-Up Roofing 3.0 3.0 3.0 3.0 psf
Plywood Sheathing 1.5 1.5 1.5 1.5 psf
Joists 2.0 2.0 2.0 psf
Wood Beams 1.0 1.0 psf
Insulation 0.5 0.5 0.5 psf
Mechanical / Electrical / Plumbing 1.2 1.2 1.2 psf
Gypsum Board Ceiling 2.8 2.8 2.8 psf
Partition Wall 5.0 psf
Miscellaneous 0.5 1.0 2.0 2.0 psf
TOTAL ROOF DEAD LOAD: 5.0 12.0 14.0 19.0 psf
Floor (Wood):

Deck Joist Beam Lateral
Floor Finish 1.0 1.0 1.0 1.0 psf
Plywood Sheathing 2.3 2.3 2.3 2.3 psf
Joists 3.0 3.0 3.0 psf
Wood Beams 1.0 1.0 psf
Mechanical / Electrical / Plumbing 1.0 1.0 1.0 psf
Gypsum Board Ceiling 2.8 2.8 2.8 psf
Partition Wall 10.0 psf
Miscellaneous 0.7 0.9 0.9 0.9 psf
TOTAL FLOOR DEAD LOAD: 4.0 11.0 12.0 22.0
LIVE LOADS:
Roof Live Load: = 20psf;

Light manufacturing: = 125psf
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Wall Dead Load (Concrete)

CONCRETE WALL DEAD LOAD:
8" Conc. 10" Conc. 11.25" Conc.

Concrete wall 100.0 125.0 150.0 psf
Furring 1.0 1.0 1.0 psf
Gupsum Board 2.8 2.8 2.8 psf
Misc 1.2 1.2 1.2 psf
TOTAL WALL DEAD LOAD: 105.0 130.0 155.0 psf
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Roof Framing Design:
ROOF FRAMING PLAN
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Roof Deck Design

Flat Roof Deck Design

Use %” Plywood Decking From 2019 CBC Table 2304.7(3)
Deck Span: S: 2 ft
Superimposed dead load: RDL: 5 psf
Live load: RLL: 20 psf
Uplift wind load: Wup: -46.5 psf
Downward wind load: Wdown: 16 psf
Comb1: RDL + RLL = 25 psf IBC 2018 — Section 1605.3.1
Comb2: RDL + 0.6 - Wdown = 14.6 psf IBC 2018 — Section 1605.3.1
Comb3: RDL +0.75+ RLL + 0.75 « (0.6 - Wdown) = 27.2 psf IBC 2018 — Section 1605.3.1
Comb4: 0.6 - RDL + 0.6 - Wup = -24.9 psf IBC 2018 — Section 1605.3.1
Max deck load: D = max(Comb1,Comb2,Comb3,Comb4) = 27.2 psf
Stress Criteria:
Maximum Allowable Total Load: 40 psf
Demand/Capacity Ratio: 0.68 Check: OK
Maximum Allowable Live Load: 30 psf
Demand/Capacity Ratio: 0.67 Check: OK

TABLE 2304.7(3)

ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANEL SHEATHING
AND SINGLE-FLOOR GRADES CONTINUOUS OVER TWO OR MORE SPANS WITH
STRENGTH AXIS PERPENDICULAR TO SUPPORTS™®

SHEATHING GRADES ROOF® FLOOR?
Maximum span (inches) Load® (psf)
hmz: ;::i:g P“'?ilr::]ri;uh;mn With edge support! | Without edge support Total load Live load HM{II:I:h“;;pm

1200 e 12 12 40 30 0
16/ s Vg 16 16 40 30 0
2060 Mg Vg 0 0 40 30 0
24/0 s, e s 4 208 40 30 0
2416 A 24 24 50 40 16
Il s, Va My 32 28 40 30 16"
40620 Paa, My, My s 40 32 40 30 2
48/24 B ¥ Wy 45 36 45 35 24
54432 g 1 54 40 45 35 32
632 s, 1 'y L] 43 45 35 32




12881 1116th CERRITIOS 2021-057

Project Project No.
CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 11 | Of: 114 ‘
Subject By Date
Roof Joist Design
= 1
« FORTE (= MEMBER REPORT PASSED
Roof, Roof: Joist
1 piece(s) 2 x 6 DF No.2 @ 24" OC
Cregrall Length: &7
= +
0 ]
5 .
U 1
i
All locations are measured from the outside face of left support (or left cantilever end). All dimenssons are horizontal.
Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System ! Roof
Member Readton (Ibs) 72 m3 12" 1406 (L.50") | Fassed {19%) — [ 1.0D + 1.0 Lr (All Spans) ’iﬁ[‘::; Iff ﬁim
Shwaar (lbs) 241 @ 9" 1233 Passed {19%) 1.25 [ 1.0D 4 1.0 Lr {All Spans) Builting Code | 18C 2018
Moment (Fr-lEbs) 544 @ 4' 3 12" 1051 Passed {52%)) 1.25 | 1.0 & + 1.0 Lr (Al Spans) Diesign Mathodelegy @ ASD
Live Load Defl. (in) 0111 @ 43 12" 0,400 Passed (L/366) - 1.0 I + 1.0 Lr [All Spans) Mamiber Pitch © 0.25(12
Taotal Load Defl. {in) 0.188 @ 4 3 1/2" 0,533 Passed {L/510) - 1.0 D + 1.0 Lr {All Spans)
= Deflaction critenar LL (LS2400 ard TL {L/180),
® A 15% incresse in Lhe mament capacily had been added o secaunt for repelitive member usage.
= A (L 4% decreasa in the mameant capacky has been added b acoount for lateral stability,
= fpplicable calcwations are based on MDS.
Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead | Roof Live | Total |Accessories
1 - Hangar on 5 1/2" PSL beam 150" Harger! 1500 120 172 242 | 5ea nate *
2 - Hangar on § 1/ PSL beam is0" Harger! 1.50¢ 10 17z 202 Sea naota !
+ AL aNger SUpparts, CIe ToLal BRaring Gmerson 15 equa (o U witkh of U material thal & supporting the hanger
+ 1 Sap Connector grid bodow for additional information andior requirements,
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu} 1'ofe
Battorn Edge {Lu} End Bearirg Paints
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fast Acc
1 - Facr Mount Harger LRLZET 1.504" M/A A-10dx1.5 B-10d
2 - Face Mount Hanger LRLZGE 1,047 MfA A-10dx1.5 G-10d
= Refer to manufacturer notes and Instructions for proper installation and use of all connectors.
Dead Roof Live
Vertical Load Location (Skda) Spacing (0.8m) | (s 1.35) |c
1 - Uniiform {PSF) 0o & 7 29" 14.0 2.0 Default Load
Weyerhaeuser Notes
Weyerhaeusor warrants thast she siring af its praducts will be in acoordance with Weyerhaeuser product design criteria and published design values. Weyerhacuser copressty disclaims any other warnanties
relabed o the solware. LUse of this sofware is not intended to crcumeent the need far a design professional &3 determined by the authany having jurisdiction. The designer of recond, bullder or ramer &
regporsible to assure that this calculation s compatible with the overall project. Accessories (Rim Board, Blocking Panels and Souash Biodes) are not designed by this saftware, Products manufactured at
Weyerhariser facilities ane third-party certified to sustamable farestry standards. Weyerhacuser Engineered Lumber Products have been evaluated by 1CC-ES under evaluation reports ESR-1152 and ESR-1387
and/or tested in accordance with applicable ASTM standards, Far current cede evakiatian reports, Weyerhaeuser product literature and installation details refer to
werw weyerhaeuser.comywoodproducts/ cooument-lorary,
The product application, input design loads, dimenskons and supoort information have been proavided by ForteWER Saftware Operator
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Roof Beam Design
RB-1

4 FORTE 1@

MEMBER REPORT PASSED

Roof, Roof: Flush Beam (RB-1)
1 piece(s) 3 1/8" x 15" 24F-V4 DF Glulam

Owerall Length: 24" T

24

=N
)

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are honzontal.

« Dafiection citerla: LL (L/240) and TL (LA180),
+ Critical pasitive mamant adjusted By a walume factar af 1.00 that was calculated wsing length L = 24,
+ The effects of postive or negative camber have not been accounted for when cakoulating deflection,

» The specified glulam is assumed o have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacdurer.
+ Applicehl: calculations are based an NDE.

Design Results Actual § Location Allowed Result LDF | Load: Combination (Pattern) System : Roaf

Member Reaction (Ibs) 3401 @ 3 172" 3401 (L67°) | Passed (100%) — | 10D + 1.0 Lr (A Spans) ;f::lt'rz e e e
Shear (lbs) 3046 B 16 12" 10352 Passed (29%) 1.25 |1.0D + 1.0 Lr (Al Spans) Building Code : IBC 2018
Pos Moment (Ft-lbs) 20404 @ 12" 3 12" 28941 Passed (71%) 1.25 | 1.0D + 1.0 Lr (Al Spans) Design Methodology @ ASD
Live Load Defl. {in) 0.755 @ 12' 3 1/2" 1.200 Passed (L/381) - | 1.0D + 1.0 Lr (&1l Spans) Member Pitch | 012
Tatal Load Defl, fin) 1.337 @ 12° 3 /2" 1.600 Passed (L/215) - |1.0D + 1.0 Lr (4l Spans)

Bearing Length Loads to Supports (1bs)
Supports Total Available | Required Dead Roof Live | Total |ACcossories
1 - Hanger on 15" GLB beam 3.50° Hanger? LET" 1513 1957 480 |See note 1
2 - Hanger on 15" GLB beam 3.50° Hanger? 167" 1513 1957 4B | See note
= &t hanger supports, the Total Beanng dimensian is equal to the width of the matenal that is supporting the: hanger
= 1 Sea Connector grid below for additional information and/or requirements.
Lateral Bracing Bracing Intervals Comments
Top Edoe (Lu) T ofc
Bottom Edge (Lu) ¥ o't
Connector: Simpson Strong-Tie
Support Mastal Saat Langth Top Fasteners Face Fasteners Mamber Fastenars | Accessories
1 - Faca Mount Hanger HU212-2 500 L 22=16d 10:-10d
2 = Top Maunt Hangar BAI1ZX H=15% 3000 &-10d 10-10g 3-10dx1.5
+ Refer to manufscturer nobes and instructions for proper installation and use of al connectons.
Dead Roof Live
Vertical Loads Location (Side) Tributary Width (0.90) (non-snow: 1.25) | Comments
0 - Self Wiaight (PLF) 3 o2 32 B 11.4
1 - Uniform (PSF} Oto 24' 7 (Front) B 14.0 20.0 Diafault Load
| Weyerhaeuser Notes

Weyerhasuser warrants that the sizing of its products wil be in acoondance with Weyerhaauser product design oriteria and published design values. Wieyerhaeuser expressly disdaims any other warranties
refated to the software, Use of this software i not intended to circumeent the need for a design professianal as determined by the authenty having jursdiction. The desioner of record, buikler or framer is
respansilile to assare thal this cakulalion & compalibike with the averall praject, Aecessenies (Rir Board, Blocking Panels and Squash Blocks) are nol desigred by this saftware. Products manulzctured 2t
Wayarhasuser faciities are thind-party Cevtilied to sust@inable fonestry standands. Weyerhasuser Enginessaed Lumber Products have Deen evaliated by [CC-ES under evaluation reports ESR-1153 and ESR-1387
andjar tested in accordance with applicable A5TH standands, For current code evaluation reports, Waeyerhasuser product lterature and nsmdlation details refer o

o wayerhasuser comfwood produd sidocument-library.

The product application, input design loads, dimengons and suppart information have been provided by ForteWEB Software Operatar
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RB-2

« FORTE (@@

MEMBER REPORT PASSED

Roof, Roof: Flush Beam (RB-2)
1 piece(s) 6 3/4" x 30" 24F-V4 DF Glulam

Creerall Length: 34°

T
a
Lt

Al locations are measured from the outside face of left support {or left cantilewer end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Roof

Member Reaction (Ibs) 14619 @ 4 1/2" 20841 (4,75") | Passed {709 - 1.0 D+ 1.0 Lr (All Spans) xr;fur Psem: ;.:::nf:m
Shear (Ibs) 12113 @ 3' 44719 Passed (27%) 1.25 | 1.0 D+ 1.0 Lr (Al Spans) Bulkding Gode ; 16C 2018
Pos Moment (Ft-Ihs) 119569 @ 17 214547 Passed (56%) 1.25 | 100 + 1.0 Lr (Al Spans) Diesign Methodology | ASD
Live Load Defl, (in) 0483 @ 17' 1663 Fassed (L/826) - | 10D+ L.0Lr (Al Spans) Member Piich : 0/12
Total Load Defl. {in) 0,870 @ 17' 2217 Passed (L/458] | 10D+ 1.0Lr (Al Spans}

« Deflection cribena: LL (L2400 and TU {1LA180).

= Critical positihve moment adjusted by a volume Fador of 0.65 that was caloulated using length L = 33° 37,

« The effects of posities or negative camber hawe nat been accounted for when calculating defiechan,

+ The spacifiad glulam & assumed to have its strong laminations at the bottom af the beam. Install with proper side up as indicatad by e manufachurar.
+ Agplicable calculations are based on MNDS,

Baaring Length Loads to Supports (1bs)

Supports Total | Avasilable | Required | Dead | Roof Live | Total |Accessories

1 « Column Cap - steel 600" 475" 333" 6544 8160 14704 |1 1/4* Rim Board
2 - Column Cap - steel E.00" 475" 333" 654 81ed 14704 |1 1/4" Rim Board

= Rirn Baard & assumed to camy all loads applied directly aboes it, bypassing the member being desigred.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu} # o
Battom Edge fLu} # ofc
Dead Roof Live
Vertical Loads Location (Side) Trbutary Width | (0.90) (non-snow: 1.25) | Commants
[ - Sall Weight [PLF) L1047 b 33 10 347 HiA 452 -
1 - Uniifarm {PSF) 0 to 34 [Fromt) 4 14.0 0.0 Defaudt Laad
Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing af its products will be in acoordance with Weyerhaeuser product design criteria and published design values, ‘Weperhssuser espressly disclaims any ather warranties
related to the software. Use of this software is not inkerded te droumvent the need for a design professicnal as determined by the authority having jurisdiction. The designes of record, builder or framer i
responsibka by assure that this calculation |s compatible with the oweral project. Accessaries (Rim Board, Blocking Panels and Squash Biads) are not designed by this softwara, Products manufacturad at
Weyerhaeuser fadlities are third-party certified to sustainable farestry standards. Weyerhaeuser Engineered Lumber Pradudts have besen evalusted by 10C-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in acoordance with applicable ASTM standards. For curment code evaluation reparts, Wieyerhaeiser product literature and installation details refer to

wnw, weyerhaeuser comwondproducts/ documant: liorary,

The product application, input design loads, dimensiens and suppoet information have been provided by FortleWEB Software Dperator
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RB-3

« FORTE D

MEMBER REPORT

Roof, Roof: Flush Beam (RE-3)
1 piece(s) 5 1/8" x 18" 24F-V4 DF Glulam

el Length: 120 17

PASSED

+
o
18'6 .
1 1
)
All locations are measured from the outside face of left support (or left cantilever end}. All dimensions are horizontal.
Design Results Actual @ Location Allowed Result LDF | Load: Combination (Patbern) System : Roof
Member Reaction {lbs) 7755 @ 3 12" 7755 (2.33") | Passed (100%) | 1.0D + 1.0 Lt (All Spans) :Eﬁf; ;;P‘f ;l‘_‘:n‘m'wl
Shear {Ibs) 5498 @ 1'9 1,/2" 20372 Passed (32%) 1.25 | 1.0 O + 1.0 Lr {All Spans) Building Code ; 1BC 2018
Pos Moment (Ft-lbs) I5BE0 @ 9 6 172" 67286 Passed (53%) 135 [1.0 D 4 1.0 Lr {All Spans) Dasign Methodology @ 450
Live Load Defl. (in} 0,282 @ 96 1/2° 0.925 Passed (LI7ET) - 1.0 O + 1.0 Lr (All Spans) Membar Pch ; 012
Total Load Defl, {in) 0433 @ 9' 6 1/27 1,233 Passed (L/450) == 1.0 O + 1.0 Lr (Al Spans)
» Dieflection critesie: LL (L7240} and TL {L/1B0).
= Critical positive moment adjusted by a volume factor of 097 that was caloulated using bength L = 18 57
» The effects of poditive or negatie camber hawe mal bean scoounted for when celoulaling deflection.
= The specified glulam is assumed to have its strong laminations at thie bottom of the beam. Install with propear side up as indicated by the manufadurar,
= fpplicable calewlations are basad on NDS.
Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead | Roof Live | Total |Accessories
1 - Hanger on 18" GLB beam 3,500 Hangar! 233 313 4580 7953 |See note t
2 - Hanger pn 18" GLB beam 3,500 Hangar? 233 13 4580 FUSE | See nata !
+ AL anger supports, he Tolal Beaning Gmersion 15 equal 1o the width of the material that & sUpporing the hanger
+ ? Sop Connector grid belew far additional infarmation andfor requirements,
Lateral Bracing EBracing Intervals Comments
Top Edge {Lu) 2 e
Batten Edge {Lu) 2 e
Connector: Simpson Strong-Tie
Support Model Scat Length Top Fasteners Face Fast Member Fast A
1 - Face Mount Hangar WA13E W=5.25 2.56° L) 2-50525300 14-50525300
2 - Face Mount Manger WA135 W=525 2.56° A 20-5DEZ5INN 14-50525300
= Refer bo manufacturer notes and instructions for proper installation and use of all connectars.
Dead Roof Live
Vertical Loads Location {Side) Tributary Width | (0.90) | (non-snow: 1.25) | comments
{1 - SafF Weight (PLF) I1F o 189 12 WA R4
1 - Unifoem (PSF) 0 ta 19" 1° {Frart) I 1.0 0.0 DieFault Lood
Weyerhaeuser Notes
‘Weyerhaeuser warrants that the sizing of its products will bz in accordance with Weyerhaeuser product desion criteria and published design valees, Weyerhacuser expressly disclaims any athier waranties
redatad 1o the saftware. Use ol this soltware i nol inbended o circurmwent tha need for & design praf@ssional as delammined by the authonty having urisdiclion. The designes of record, buildes or framer &
respancible to assure that this calculabion s compatible with the overall project. Accessonies {Rim Board, Blocking Panels and Souash Blocks) are not designed by this software. Products manufactured at
Weyrerhaeuser facilties are thind-party certified to sustanable forestry standares, Weyerhaeuser Engineered Lumber Products have been avaluated by 10C-ES under evaluation reports ESR-1152 and ESR-1387
andfor tested in aocordance with applicable A5TH standards. For current code evaluation repors, Weyerhaewser product literature and installation delails refer o
WA WEYEr AR USE, ComyWoodproouds docament-brary,
The product application, input design loads, dimensions and support infermation have been provided by ForteWEE Software Operator
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RB-4
L .
"I FO RTE U= MEMBER REPORT PASSED
Roof, Roof: Flush Beam {RB-4)
1 piece(s) 5 1/8" x 18" 24F-V4 DF Glulam
Crverall Length: 24" &'
= +
v v
| 3 | | 236
1 14 q
2

Al locations are measured Trom the outside Taoe of left supgort (or left cantilever end). All dimensions are horizontal,

Design Results Actual @ Location Allowed | Result LDF | Load: Combination (Pattern) System - Roof

Member Reaction (lbs) 15564 @ 107 4 1/2" | 16656 (5.007) | Passed (93%) — |00+ 1.0 Lr (Al Spans) Member Type : Flush Beam

. - . = B Building Use : Residerhal

Shear (Ihs) 7205 @ 12' 1" 20372 | Passed (39%) 1.25 | 10D+ 1.0 Lr (4l Spans) Bulking Cete : 18C 2018

Pos Moment (Ft-los) 29906 @ 24' 6 GEAGD Passed (45%) 1.25 | 10D+ 1.0 Lr (Al Spans) Destign Methadalagy : ASD

Meg Moment (Ft-Ibs) -34051 @ 10' 4 172" 53074 Passed (64%) 1.25 | 10D+ 1.0 Lr (4l Spans) Member Fiteh ; 0712

Live Load Defl. (i) 0.332 @ 23" 4 78" 1.192 Passed (L/B62) — | L0 D+ 1.0 Lr (Al Spans)

Total Load Defl. (in} 0.578 @ 23' 5 316" 1.589 Passed [L/495) — | 1.0D+ 1.0 Lr Ak Spans)

+ Duflection oriterias LL (L/240) and TL {L/280),

» Critical posive momsant sdjusted by a wolume factor of 0.97 that was calculated using length L = 15 5 1/16",

= Critical negative mament adjusted by & volume factor af 100 that was calculated using length L= 1477 10167,

= -B70 Ios wplit &t support located at 3 1727, Strapping or other rastraink may be reguired.

= The effects of pastive ar negative camber have not been accounted far whien cakulating defledion,

= The specified ghulam Is assumed to hawve ks strong laminatons 2t the bottam of the beam. Instal with proper side up as Indicated by the manufacturer.
» Applicable caloulabions are basad an NOS,

Bearing Length Loads to Supports (Ibs)
Suppotts Total | Avsilable | Required | Dead | RoofLive | Total |Accessories
1 - Calumn Cap - stesl 5.0 375" 150" 1 apgam | T |10/ Rim Boarg
2 - Caumn Cap - steel 500 5007 4,67 6732 BE32 | 15564 |mane
3 - Cohmn Gap - steal 500" 375" 16 70 312 | 6393 |11/4° Rem eoard

+ Rim Board |5 8asmed 10 Carry &l a0s appied drectly sbove T, Dypassing e member beng Jesigned.

Top Edge (Lu) ¥ afc
Boktom Edoe (L) ' afc
Daad Roof Live
Vertical Loads Location (Side) Tributary Width (0.90) i 1.25) | t
0 - Self Weight (PLF} 114" o 34 4 34" A 2.4 -
1 - Unifarm (P5F} Do 34' 6" (Front) 18 14.0 20,0 Dafault Load

Weyerhaeuser Notes
Weyerhazusar warrants that the sizing of its products wil be in accordance with Weyerhaeuser product design citeria and published design values. Weyerhaeuser expressly disclaims any other warranties
refated to the software, Use of this software is not intended to cincumyent the nead for 3 design profiessional as determined by the authordty having jursdction. The designer of recard, bulkder ar framar s
respansibile to assure that this cakoulation & compatible with the awerall praject. Acoessones (Rim Boand, Bladang Panels and Squash Blocks) are not desigried by this software. Products manufactured st
‘Weyerhaeuser faciities are third-party certified to sustainable forestry standards, Weyerhaeuser Engineered Lumber Products have been evaluated by IDC-ES under evaluation reports ESR-1133 and ESR-1387
angfar tested In accordance with apolcable ASTM standands. For current oode evaluation reperts, Weyerhaauser product Iteratuns and installation cetalls refer to
v wenpirhassuser, comfweod productsfdocument-librany.

The product applicabion, ingut design loads, dimensions and suppart infarmation have bean prosided by ForteWER Software Oparatar
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2" Floor Framing Design:
2nd FLOOR FRAMING PLAN

FLOOR SHEATHING SHALL BE 3/4" THICK
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Floor Deck Design
Use 1” Plywood Decking with tongue and groove
Deck Span: S: 2 ft
Superimposed dead load: FDL: 4 psf
Live load: FLL: 125 psf
Uplift wind load: Wup: O psf
Downward wind load: Wdown: O psf
Comb1: RDL + RLL = 129 psf IBC 2018 — Section 1605.3.1
Comb2: RDL + 0.6 - Wdown = 4 psf IBC 2018 — Section 1605.3.1
Comb3: RDL + 0.75 « RLL + 0.75 - (0.6 - Wdown) = 97.75 psf IBC 2018 — Section 1605.3.1
Comb4: 0.6 - RDL + 0.6 - Wup = 2.4 psf IBC 2018 — Section 1605.3.1
Max deck load: D = max(Comb1,Comb2,Comb3,Comb4) = 129 psf
Stress Criteria:
Maximum Allowable Total Load: 130 psf
Demand/Capacity Ratio: 0.99 Check: OK
Maximum Allowable Live Load: 130 psf
Demand/Capacity Ratio: 0.96 Check: OK
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Floor Joist Design
FJ-1

« FORTE'(®

MEMEBER REPORT

Floor, Floor: Joist (F1-1)
1 piece(s) 22" TJI® 560D @ 16" OC

Cverall Length: 24" T

PASSED

= +
o o
24
l

All locations are measured from the outside face of left support (or left cantilewer end). All dimensions are horizontal.

Design Results Actual & Location Allowed Result LDF | Load: Combination {Patbern) SSLEM ; Fkv:r_
Member Reaction (Ibs) 2192 @ 3 12" 2345 (1.75") | Passed (93%) 1.00_ [ 1.0 D + 1.0 L (4 Spans) B e
Shear (lbs) 2192 @ 3 127 3615 Passed (61%) 1.00 |1.00 + 1.0L (Al Spans) Building Code : 1BC 2018
Moment {Ft-lbs) 13152 @ 12' 3 12" 18075 Passed {73%) 1.00 |1.00 + 1.0L (Al Spans) Design Methodology : ASD
Live Load Cedl, (in} 0.530 @ 12' 3 172" 0,500 Passed (L/543) - 1.0 0 + 1.0 L (Al Spans)

Total Load Defl. {in) 0.581 @ 12' 3 1/2° 1.200 Passed (L/496) - 1.0 O + 1.0 L {All Spans)

T}-Pro™ Rating 51 40 Passed - -

= Deflection criteria) LL (L3600 and TL {L/240).

= Allowed moment doss nat reflect the adjustment for the beam stability factor,

= A giructural anaysts of the deds has not been performed,

» Deflection analyss is based on compoesite actian with a sngle kayer of 237327 Weyerhaeuses Edge™ Panel (24" Span Rating) that is ghued and nailed down.

= Additienal considerations for the T-Fro'™ Rating include: Mane,

Beating Length Loads to Supports (lbs)

Supports Total | Available | Required | Dead | FloorLive | Total |Accessories

1 - Hanger on 22" SPF beam 1507 Hamgert | - /1752 157 2049 2246 |Sea mobe & Web Stiffaners

2 - Manger on 22" SPF heam 150 Hargert -11LAsT 147 2049 2346 |Sem nabe &, Web Stiffaners

= A hanger supparts, the Total Bearing dimension 15 equal ba tha width of the material that & supporting the hanger

# 1 Sae Conmedior grid baelow lar additional infarmabian and/ar requiremernts.

= ! Required Bearing Length / Required Bearing Length with Web Stiffenars

Lateral Bracing Bracing Intervals Commants

Tap Edge [Lu} & 07 gie

Batton Edge {Lu} 24 oje

=T11 juists ano caly analyrod usng Maximum Allgwabls bradng solutions.

sMaximum allowable bracing intervals basad on apalied load.

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face Fast M F; A

1 = Top Mount Hanger THAA M 1.75° 4-16d 16 G-16d ‘Wb Stiffeners

2 - Top Mount Hanger THAA G 1.75° 4-16d 16l f-16d ‘Wab Stiffenors

= Refer to maniufacturer notes and instructions tar proper installation and use of all connectors.

Desd Flaor Live
Vertical Load Location Spacing (0.90) (1.00) | commants
1 - Unifeermn {PSF) Dta 24 7 16" 12.0 125.0 E;gu: Commercial
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FJ-2

4 FORTE @

MEMEBER REPORT

Floor, Floor: Joist (F1-2)
1 piece(s) 18" TJI® 560D @ 16" OC

Cyerall Length: 21° 1

PASSED

- +
"] [¥]
206
)
All locations are measured from the outside face of left support (or left cantibever end). All dimensions are horizontal.
Design Results Actual § Location Allowed Result LDF | Load: Combination (Pattemn) mehn;- Flar
Member Reaction {1bs) 1672 @ 3 1/2" 1672 (3.457) | Passed (100%) | 1.00 [1.0D+ 1.0 L (Al Spans) Ef.'ﬁ.m e Commerc
Shear (Ibs) 1872 @ 3 1/2" 3080 Passed (61%) 100 | LOD+ 1.0L (Al Spans) Bullding Code ; IBE 2018
Moment (Ft-lbs) 95% @ 10' 6 12" 14785 Passed (65%) 1.00 |1.0D + 1.0 L (All Spans) [esign Methadology ; ASD
Live Load Defl. (in) D446 @ 10° 6 1)2" 0.683 Passed (L/551) -~ 10D+ 1.0 L (Al Spans)
Total Load Defl. (in} 0489 @ 10 6 1/2" 1.025 Passed (Ly/503) - 1.0D0 + 1.0 L (All Spans)
T1-Pro™ Rating £5 40 Passad -- -
+ Deflection oriteria: LL (L/360) and TL (L2400
=« Allowed moment does not reflect the adjustment for the baam stability Tactor,
= A& structural analysis of the deck has not bean performed
» Defliction arahsis is based o compasite action with a singke layer of 73/32° Weyerhasuser Edoe™ Panel (247 Span Rating) thal is glued and nailed down.
= Additional considarations for the THo™ Rating indude: None,
Bearing Length Loads to Supports (Ibs)
Supports Tatal Available | Required Daad Flagr Live | Total |Accessorles
1 - Harnger an 18" 5PF beam 3.50° Haniger? 345 - 155 1757 1926 |See note
2 - Harger an 18" 5PF beam 350 Harmger? | 345" /-2 155 1757 1926 |See note !
= At hanger suppoets, tha Total Bearng dimeansion is equal to the width af the material that is supporting the hangear
» L See Cammechar grid bekow for additional infarmation sndfor reguirements,
= ¥ Haquired Bearing Langth | Required Bearing Length with Wb Stffeners
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) T oo
Bektam Edge (Lu) 207 6 e
s joists are anly arakyzed ising Masimom Aowable bracing salutions.
=Maximum allcwable bracing intervals based on applied |oad.
Connector: Simpson Strong-Tie
Support Maodel Seat Length Top Fasteners Face Fasteners Member Fasteners | Accessories
1 - Top Maunt Hanger HBI.56/18 3.500 =16 16-16d 10-16d Weh Stiffeniers
2 - Top Maunt Hangar HBA.56/18 1500 G-16d 16-16d 10-16d Weh Stiffeners
= Rafer to manufacturar notes and nstruckions for proper installation ard use of all conneciors,
Dread Floar Live
Vertical Load Locatian Spacing (0.90) (L00)  |Comments
1 - Unifarm [P5F) Qw2017 16" 120 135.0 E;:"“ Commenciel
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Floor Beam Design

Multiple Simple Beam

Project File: G3T Expangion.ect

Description : Floor Beam

Steel Beam Design : FB-1

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W12x53, Fully Braced

Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending Fy= S500ksi E= 29,000.0 ksi
Applied Loads
Beam sell weaight calculated and added 1o loads
Unif Load: D= 001450, L= 0.1250 k/ft, Trib= 24.0 ft
Design Summary
Max fb/Fb Ratio = 0.721:1 ) D{0.3480) L{3.0) .
Mu : Applied 140,200 k-ft at  9.080 ft in Span #1
Mn f Omega : Allow 194,361 k-fit
Load Comb : +D+L e
) F Y .
Mazx fw/FvRatio = 0.370:1 18.160 f
Vu o Applied 30881k at 0.000ft inSpan #1 '
Vo Omega : Allow 83490 k
Load Comb : +0+L
Max Reacti k} D Le L & w E H  Max Deflections
E;ﬂ Eﬁpi;:gﬁs ) 3.64 27.24 Transient Downward 0,599 in Total Dowrward 0.672 in
Right Support 3.54 27.24 Ratio 363 321
LC: L Only LC: +D+L
Transient Upward 0.000 in Total Upward 0.000 in
Ratio 99949 Ratio 9989
a a LC: LC:
Steel Beam Design : FB-2

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W18x97, Fully Braced

Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending Fy= S500ksi E= 29,000.0ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D= 001450, L=0.1250 k/ft, Trib= 24.0 ft
Design Summary
Max fb/Fb Ratio = 0.899:1 D{0,3480) L{3.0)
Mu : Applied 473,500 k-ft at 16.580 ft in Span & 1 3
Mn f Omega : Allow 526447 k-fi
Load Comb : +D+L A A
Max fw/FvRatio = 0.287:1 33,180 ft
W o Applied 57118k at 0.000ft inSpan #1 '
V! Omega : Allow 199020 k
Load Comb - +O+L
Max Reacti k) D ke L 5 W E i Max Deflections
E:ﬁ Eﬁpp'gﬁs ) 7.38 49.74 Transient Downward 1,617 in Total Downward 1.857 in
Right Support 7.38 4974 Ratio 246 214
LC: L Only LC: +D+L
Transient Upward 0,000 in Total Upward 0.000 in
Ratio 994949 Ratio 99489
LC: LC:
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FB-2a
Steel Beam Froject File: GST Expansicn.ect

DESCRIPTION: FB-Za

CODE REFERENCES

Calculations per AISC 3680-16, IBC 2018, CBC 2019, ASCE 7-18
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-torsional buckling E: Modulus 29.000.0 ksi
Bending Axis :  Major Axis Bending
. DD DBO) L0 ABTS)_ . D(0 2520) L{2 250) . .
| . x
- WA ZRS0 & W RS0 ) .
|_ Span = 9.750 fit + Span = 23 .50 ft -I
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : D = 0.0140, L =0.1250 ksf, Tributary Width = 18.0 ft
Load for Span Mumber 1
Uniform Load : D =0.040, L =0.1250 ksf, Tributary Width = 1,50 ft
DESIGN SUMMARY Design OK _
Maximum Bending Stress Ratio = 0.734:1 Mazirmum Shear Stress Ratio = 0.388 :1
Section used for this span W12x50 Section used for this span W12x50
Ma : Applied 131.651 k-ft Wa : Applied 35.001 k
Mn !/ Omega : Allowable 179,391 k-ft Vn/Omega : Allowable 90.280 k
Load Combination +D+L Load Combination +O+L
Lecation of maximum on span 9750 ft
Span # where maximum cccurs Span &1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.752 in Ratio= 374 ==360 Span: 2: L Only
Max Upward Transient Deflection -0.069 in Ratio= 1,705 ==360 Span 2:L Only
Max Downward Total Deflection (.836 in Ratio = 337 =>=180 Span: 2 +D+L
Max Upward Total Deflection -0.076 in Ratio= 1545 ==180 Span: 2 : +D+L
Maximum Forces & Stresses for Load Combinations
Load Combination TWan Siress Raios Eummary of Moment values Summary of Shear values
Sagment Length Span # M W Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm Va Max  VnxVnx/Omega
D Only
Dsgn.L= 9751t 1 0.075 0.039 0.04 -13.38 13,38 29958 179,39 1.001.00 353 13542 90.2¢
Dsgn. L= 23.50ft 2 0.078 0.039 11.35 -13.38 13,38 20958 179,39 1.001.00 353 13542 90.2¢
+D+L
Dsgn. L= B.75ft 1 0.734 0.388 13165 13165 29958 179.30 1.001.00 35,00 13542 90.2¢
Dsgn. L= 2350t 2 0.734 0388 11316 -13165 13165 29958  172.39 1.001.00 35,00 13542 90.2¢
+0+0.750L
Dsgn.L= 975t 1 0568 0301 10208 10208 29958 179.38 1.001.00 2713 13542 90, 2¢
Dsgn. L= 2Z3.501 2 0568 0301 7.7 10208 10208 29958 179.39 1.001.00 27.13 13542 90.2¢
+0.80D
Degn. L= 9751 1 0045 0.023 0.02 -8.03 803 29958 17935 1.001.00 212 13542 90.2¢
Degn. L= 23501t 2 0.045 0.023 581 -8.03 BO3 29958 17935 1.001.00 212 13542 80.2¢
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
1 0.0000 0.000 +0+L -0.0757 B.162

+0+L 2 0.8356 12.872 0.0000 B.162
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Steel Beam Project File: GST Expansian.ecé |

DESCRIPTION: FB-2a

Vertical Reactions Suppart natation : Far left is # Values in KIPS
Lead Combination Support 1 Support 2 Support 3
Owvarall MAXImum 0247 B1.907 23,798
Crverall MINimum -0.037 3.854 1.435
D Only 0.148 6.424 2302
+D+L -0.009 61.807 23.796
+D+0.750L -0.037 48.038 18.445
+0.E00 0.089 3.854 1.435

L Only -0.247 55.483 21.405
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FB-3

4 FORTE @

MEMBER REPORT PASSED

Floor, Floor: Flush Beam (FB-3)
1 piece(s) 6 x 14 DF No.1

Crverall Length: 11717

- +
o 0
106" '
1 1
il
Al lecations are measured from the outside face of keft support (or keft cantilever end). Al dimensions are harizontal,
Design Results Actusl @ Location Allowed Result LDF | Load: Combination (Pattern) Systern ; Floar
Member Reaction (Ibs) 5403 @ 3 1/2" 5403 (1.60") | Passed (100%) — |1.0D + L.OL (All Spans) gi'gib:; I::“ c;::r'::;’::“
Shear (Ibs) 4316 @ 1" 5" 8415 Passed (51%) 1,00 | 100+ 1.0 L (Al Spans) Buikding Eodcl 1B 2018
Moment (Ft-lbs) 14419 @ 5' 6 12" 18550 Passed (78%) 1.00 | 10D + 1.0L (Al Spans) Design Methodology ; ASD
Live Load Defl. {in) 0.142 @ 5'6 1/2" 0350 Passed (L/BET) - 10D+ 1LOL (Al Spans)
Total Load Defl. {in) 0.159 @ 5 6 12" 0.525 Passed (Li754) - 10D + 1.0 L (All Spans)
# Deflecton criberia: LU {L/360) and TL (L7240).
= A 0,24 decrease in tha moment capacity has been added to acoount for lateral stabulity,
» Lisnbear grading pravisiors must be exterded over (e lenglh of the mermber par KOS 4.2.5.5.
= Applcable caloulations are based on NDS,
Bearing Length Loads to Supports (Ibs)
Supports Taotal Available | Required Dead | Floor Live | Total |Accessories
1 - Harger an 13 1/2" DF baam 3507 Harger® 1.e07 =t} 5195 5703 | See note !
- Hanger an 13 12" GLA bearn 3607 Hanger: 160" =11} 5195 5793 | See note 1
= Al hangar supports, the Total Beanng dimension = equal to the width of the material that is supporting the hanger
= 1 See Cannector grid below for additicnal information ard/or reguiraments.
Lateral Bracing Bracing Intervals Comments
Top Edoe (L) 1'7 316" ofc
Hottom Edge (Lu) End Beanng Foints
Connector: Simpson Strong-Tie
Support Madel Seat Length Top Fasteners Face Member Fast 5 | Accessories
1 - Fapa Mount Hanger HEU5.50-505 H=13 5.25" ik I6-5D5252132 24-50525212
I - Fate Mount Hanger HEUS5.50-505 H=13 5.25" i I6-50525212 24-50525212

# Refer to manufaciurer nates and instructions for proper installation and use of all connesctons,

Daad Floor Live
Vertical Loads Location (Side) Tributary Width | (0.90) (1.00) | comments
0 - Self Weight (PLF) 312 10 100 1z A 188 -
1 - Unifarm (PSF) Otoll 1° 76 120 15p Dol Commendal

\'@ﬂww Notes
Wearhaeusar warrants that the sizing of Its products will be in accordance with Weyerhaeuser product design orikerla and published design values, Weyerhasuser expressly disclaims ary other warranties
related to the software, Use of ths software is nat intended to crcumyent the nssd for a design professional as determined by the autharity heeng junsdichon. The desigrier of recard, builder ar framer is
responsible o agsure that this cakculation is compatibie with the overall project. Accessories (Rim Board, Blocking Pareks and Squash Blocks) are not desigread by this software, Products manufactured at
Weyarhaeuser faclities are thind-party certified to sustalnadle forestry standards, Wayerhaeuser Engineered Lumiber Products hawe been evaluated by 1CC-ES under evaluation reports ESR=1153 and ESR-1387
andfor tested in acoardance with appicabls ASTM standards. For current code evalustion reports, Werperhasuser product terature and installatian details refer to

wivni wearhaswsar. comy ' wood productsfdocurment-library.

The product asplication, input desigr loads, dmersions ard support infarmation have been provided by ForteWER Software Opsratar
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FB-4

@« FORTE = MEMBER REPORT PASSED

Floor, Floor: Flush Beam (FB-4)
1 piece(s) 5 1/4" x 18" 2.0E Parallam® PSL

Crverall Length: 24" T

. 1 .
] o

=1,
5

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual & Location Allowed Result LDF | Load: Combinatien (Pattern) System : Foor

Member Reaction (I5) 6506 @ 24' 3 1/2* | 6508 (1.98") | Passed (100%) —  [1.00+ 1.0 (an Spans) :mbrz ;::E' L:mu:e::
Shear {lbs) 6138 @ 23’ 9 1/2" 18370 Passed {34%) 100 [1.00+ 1.0 L (Al Spans) Bullding Code : 1BC 3018
Moment {Ft-lbs) 49829 @ 15 65497 Passed (76%) 1.00 |1.00 4 1.0L (Al Spans) [hasign Mathodology © ASD
Live Load Defl, (in} 0810 @ 12'9 5/16" 0.800 Fassed (L/356) -- [ 1.0 D+ 1,0 L {8l Spans)

Total Load Defl, {in) 0.943 @ 12' 9 1/16" 1.200 Passed (L/305) == | 1.0 D + 1.0 L {All Spans)

« Deflaction criteria: LL (L3S0} and TL (L/240),
* &0.2% dewrease In the moment capacity has baen acded to account for lateral stbiRy,

Bearing Length Loads bo Supports (lbs)
Supports Total | Avallable | Required | Dead | FloorLive | Total |Accessories
1 - Hanger o 1B DF beam .50 Hanger! 1.58" A A4 E264 | Sew nobe t
2 - Hangor on 18" OF beam 15 | Hangert | 1w ass S616 | 6571 |Seorolet
= AF hanger susparts, the Totad Baaring dimersion 15 equal 1o the width of the matarial that &5 supparting thsa hanger

# 2 Sesn Connector grid below for additional information and/ar requirements,

Lateral Bracing Bracing Intervals Comments

Top Edge {Lu} 1" oyc

Baottom Edge {Lu) End Baaring Paints

Connector: Simpson Strong-Tie

Support Model Seat Length Top Fasteners Face ] F Acr
1 - Tap Mount Hanger HES.50/ 18 3507 6-16d 16-16d 10-16d

2 - Tap Mount Hanger HGLTVS.518 6007 6-16d 13-16d &-16d

= Refor to manufacturer notes and instructions for proper nsmilatian and use of all connectars.

Dead | Floor Live

Vertical Loads Location (Side) Tributary Width | (0.90) (1.00)  |comments
1 - Sef Weight [FLF) 3T 24 4T m A5
1 - Urifoem {PSF) Bto24 7 7 120 175 | Default Commercial
Load
Linkec from: Floor:
2 - Paint (b} 15° WA 545 5195 |Flush geam (FE-3),
Support 2
Weyerhaeuser Notes

‘Weyerhasuser warrants that the sizing of its procudts will b in accardance with Weyerhseuser product design critena and published design valuss. Weperhasusar esprassly disclaims any ather warankiss
related to the software. Use of this sofoware is not intended to dreunment the need for a design professional as determined by the authority having jurisdiction. The designer of recerd, builder or framer &
rasponsible to assure that this calculation s compatible with the gyerall project. Accessanes (Rim Board, Blocking Panels and Squash Blocks) ane not designed by this software, Producds manufactuned at
‘Weyerhaeuser facilities ane third-party certified to sustanable farestry standards, Weyerhaeuser Enginesred Lumber Products have besn evaluated by ICC-E5 under evaluation meports E5R-1153 and ESR-1387
andfor ested in accordance with applicable ASTM standards. For curent code evaluation reporns, Weyerhaeuser product literature and instalation details refer to

WA weyerhaeser, comy woodproducts documeant -dbrary,

The procuct applcation, nput cesign loads, dimanskans and support information hava been prowided by ForteWER Software Dperator
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4 FORTE @

MEMBER REPORT

Floor, Floor: Flush Beam {FB-5)
1 piece(s) 3 1/2" x 18" 2.0E Parallam® PSL

Crverall Length: 16° 17

PASSED

+ +
o o]
\, 156 \'
1 |
il
All lecations are measured frorm the outside face of left support [or left cantilever end). All dimensions are horizontal,
Design Results Actual @ Location Allowed Result LDF | Load: Combination [Pattern) Systern - Floar
Member Reaction (Ibs) 1568 @ 3 12" 3281 [1.507) | Passed (45%) — |00+ 1.0L (Al Spans) Member Type: : Flush Beam
- Buiilding Use : Commencial
Shear (lbs) 1364 @ 1" 9 1/3" 12180 Passed (10M%:) 1,00 | 100+ 1,0L (Al Spans) Buiiing Code : [BC 2018
Mament [Ft-lbs) &076 @ 8' 112" 32563 Passed [19%) 100 | 1.0D + 1.0 L (&l Spars) Design Methadalagy : ASD
Live Load Defl. {in) 0.073 @ & 12" 0.517 Passed {L/999+) -~ |1.0D+ LOL (Al Spans)
Tolal Load Defl. {in} 0.088 @ & 12" 0.775 Passed (L/'999+) - 10D+ 1.0 L (Al Spans)
= Deflection criteria: LL {L/360) and TL (L/240).
* A F4. 7% deorcarse in the moment capadty has boen acded ta account for lateral stabilty,
Baaring Length Loads to Supparts (fks)
Supports Total | Available | Required | Dead | Floor Live | Total |Accessories
1 - Hamger an 18" OF beam 3.50° Hasger* L.50° 281 1340 1621 |Ses note !
Z - Hanger an 18" OF beam 3507 Hanger* 1507 81 1340 1621 |Ses note !
= At hanper supports, the Tatal Bearing dimension & equal to the width of the material that is supportng the hanger
= 1 Spe Cannector grid below for additional information and/or reguiraments.
Lateral mﬁm Bracing Intervals Comments
Top Edge (Lu) Endl Blesaning Frints
Bottam Edge (Lu) End Elaning Frints
Connector: Simpson Strong-Tie
Support Maodel Seat Length Top Fasteners Face Fi Member F Accessories
L - Top Mount Hanger HWPH3.56 H=1E 325" 4-16d g-16d 12-106t%1,5
2 - Top Mount Hanger HWPHE.56 H=1E 325" 4-16d 8-16d 12-104%1.5
& Refier to marufadurer nates and irstructons for proper installstion and wse of all connedors,
Dead Floor Live
Vertical Loads Location (Side] Tributary Width (0.90) (1.00) Comments
0 - Self Welght (PLF) 302 10 15 9 1 T, 196
1 - Unifarm (FSF) 0te 18 1° 14 120 125.0 m”"mm"'m'a'

Weyerhaeuser Notes

Weyarhacusar warrarts that the sizing of its products wil be in accordance with Weyerhacuser product design eriterla and published design values, Weyerhaeuser axpressly disclalims any other warranties
related to the software, Use of this software is not intended to crowmvent the nesd for a design professional as determined by the authority having jurisdiction. The designer of recard, builder ar framer is
FeESponSinde to assune that this cakculation is compatibie with the ovarall project. Accessories (Rim Board, BIocking Panak and Squash Blocks) are not designad by this software, Products manufactured at
Weyerharuser fadlities are thind-party certified ko sustalrable forestry standards. Wayerhacuser Engineered Lumber Products hawe been evaluated by 1CC-ES under evakiatian reparts ESR-1153 and ESR-1387
andfor tested in sccardancs with applcable ASTM stardards. For current code evelustion repoerts, Weparhasuger product literature and installation details refer o
woni weyerhaedsar.comvaocdproductsfdacument-library.

The product spplication, input design koads, dmensicns and support infarmation have been provided by ForteWES Software Opsarator
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Column Design
P-1

Reaction RB-2: DL = 6544 Ibs, RLL = 8160 Ibs.
Reaction FB-2: DL = 7380 Ibs, LL = 49740 Ibs.

Steel Column

Projact File: GST Expansion.ect

DESCRIPTION: Column P-1

Code References

Calculations per AISC 360-18, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Steel Section Name :
Analysls Mathod :

Steel Stress Grade

Fy : Steel Yield

E : Elastic Bending Modulus

Applied Loads

HSS6x6x3/16
Allowable Strength

38.0 ksi
29 000.0 ksi

Overall Column Helght
Top & Bottom Flxity

14.0 it
Top & Bottom Pinned

Brace condition for deflection (buckling) along columns @
KX {width) axis :

¥-¥ (depth) axis :

Unbraced Length for buckling ABOUT ¥-¥ Axis = 14 L K =10
Urbraced Length for buckling ABOUT X-X Axis = 14ft, K= 1.0

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

Column self weight included : 203.420 |bs * Dead Load Factor

AXIAL LOADS . ..

RE-2: Axial Load at 14.0 ft, D = 6.544, LR = 8160 k
FB-2: Axial Load at 14.0 ft, D= 7.380, L= 49740 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 09698 : 1 Maximum Load Reactions . .
Load Combination +D+L Top along X-X 0.0k
Location of max.above base 0.4 ft Battormn along X-X 0.0k
Al maximum location valuas are . . . Top along ¥-¥ 0.0k
P : Axial 63,867 k Battorn along Y-Y 0.0k
Pn/ Omega : Allowabh 65,854 Kk
Ma-x : Applied 0.0 kit Maximum Load Deflections . . .
Mn-x / Omega : Allowable 15,503 k-l Along Y-Y o _':I.ﬂ in at 0.0ft above base
; for load combination :
Ma-y : Applied 0.0 kA
Mn-y /| Omega ; Allowsble 15,503 k-ft Along X-X 0.00n at 0.0 sbove base
for load combination :
FASS Maximum Shear Stress Rati oo 1
Load Combinaticn 0.0
Location of max.above base 0.0 ft
At maximum location values are . ..
Wa : Applied 0.0 k
W/ Omega : Allowable 0.0k
Load Combination Results
Maximum Axial « Bending Stress Ratios Maximum Shear Ratios
Load Combination Swess Ratio Status  Location Chx  Chy HxlwRy KylwRx  Siress Ratio Stalus  Localion
D Only 0.215 PASS 0.00 ft 1.00 1.00 70.88 7089 0.000 PASS 0.00 fi
+0+L 0870 PASS .00 ft 1.00  1.00 7089  T0.89 0.000 PASS 0.00 ft
+0+Lr 0.338  PASS 0.00 ft 1.00  1.00 7080 TO0.89 0.000 PASS 0.00 ft
+D+0.750Lr+0.750L 0.874 PASS 0.00 ft 1.00  1.00 7089  TO.89 0.000 PAES 0.00 ft
+0+0.750L 0.781 PASS .00 ft 1.00  1.00 7088 7089 0.000 PASS 0.00 ft
+0.60D 0.129 PASS 0.00 ft 1.00  1.00 7089 T0.89 0.000 PASS 0.00 ft

Maximum Reactions

Mote: Only non-zero reactions are listed

Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top Base @ Top @ Base Top @ Base (@ Top
D Cnly 14,127
+D+L 63,867
+0+Lr 22,2587
+0+0,750Lr+0.750L 57 552
+D+0,.750L 51,432
+0.600 B.ATG
Lr Only 8.160
L Only 49,740
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Steel Column Project File: GST Expansion.ecd
DESCRIPTION: Column P-1
Extreme Reactions
Axial Reaction  X-X Axis Reaction K Y-Y Axis Reaction  Mx- End Moments k-ft My - End Momenis

[tem Extreme Value (@ Base {@ Base (@ Top Base Top @ Base @ Top @ Base @ Top
Axial (@ Basea Maximum 653,867
" Minimum 8,160
Reaction, X-X Axis Base Maximum 14,127
" Minirmurm 14127
Reaction, Y-Y Axis Base Maximum 14,127
. Minirmurm 14,127
Reaction, X-X Axis Top Maximum 14,127
" Minimrm 14,127
Reaction, Y-Y Axis Tap Maximum 14.127
- Minirmurm 14.127
Moment, X-X Axis Baze Maximum 14.127
" Minimium 14127
Moment, ¥Y-Y Axis Base Maximum 14,127
" Minimm 14,127
Maoment, X-X Axis Top  Maximum 14127
" Minimm 14127
Moment, ¥-Y Axis Top  Maximum 14,127
" Minimum 14,127
Maximum Deflections for Load Combinations
Load Combination Max, x-X Deflection  Dislance Max, ¥-Y Deflection Distance
0 Oy 0.0000 i 0.000 0.000 in 0.000 f
+0+L 00000 in 0.000 f 0.000 in 0.000 f
+D+Lr 00000 in 0.000 fi 0.000 in 0.000 f
+0+0, 7R0Lr+0.750L 0.0000 in 0.000 fi 0.000 in 0.000 fi
+0+0, 750L 00000 in 0,000 # 0.000 in 0.000
+0.600 0.0000 0.000 1 0.000 in 0.000 0
Lr Only 0.0000 in 0.000 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000
Steel Section Properties : HSS56x6x3/16
Depth = 6.000 in | 3 = 2230 in"4 J = 35.000 in*4
Deasign Thick = 0474 in 5 xx = 742 in*3
Width = 6.000 in R xx = 2370 in
Wall Thick = 0187 in Zx = 8.630 in"3
Area = 3.980 in"2 | yy = 22.300 in*4 C = 11.800 in*3
Weight = 14.530 pif Syy = 7420 in"3
R wy = 2370 in
Yeg = 0.000 in
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DESCRIPTION: Column P-1
Sketches

+Y

+X

Load 2
x

6.00in

vsght s 18
ghi

e

6.00in
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P-2

Reaction RB-1: DL = 1513 Ibs, RLL = 1967 Ibs.
Reaction FB-1: DL = 3640 Ibs, LL = 27240 Ibs.

Steel Column Froject File; GST Expansion.ect

DESCRIPTION: Column P-2

Code References

Calculations per AISC 360-18, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Steel Section Name : HSS6x6x316 Overall Colurn Helght 14.0 fl

Analysis Method : Allowable Strength Top & Bottom Fixity Top & Bottom Pinned

Steel Stress Grade Brace condition for deflection (buckling) along columns

Fy : Steal Yield 36.0 ks K- (widthg axis

E : Elaslic Bending Modulus 28 000.0 kel Unbraced Length for buckling ABOUT ¥-% Axis = 141, K=10

Y=Y (depth) axis :
Unbraced Length for buckling ABOUT X-X Axis =14t K =1.0

Applied Loads Servica loads entered. Load Factors will ba applied for caleulations.
Caolumn self weight included ; 203.420 Ibs * Dead Load Factor
AXIAL LOADS . ..
REB-1: Axial Load at 14.0 ft, D = 1.513, LR = 1.967 k
FB-1: Axial Load at 14.0ft, D =3.640, L = 27240 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.4950 : 1 Maximum Load Reactions . .

Load Combinafion +D+L Top slong X-X 0.0k

Location of max.above base 0.0 ft Bottom along X-X 0.0k

At maximum location values are . . . Top along Y-Y 0.0k
Pa - Asdal 32,508 Kk Bottom along Y-y 0.0k
Pr / Omega : Allowabl 65,804 k ) .
Ma-x - Applied 0.0 k-t Maximum Load Deﬂectluﬁs -
Mnx | Omega ; Allowahle 15.503 ket Along Y-Y o .i}.ﬂ in at 0.0ft above base

. for load combination :
Ma-y ; Appliad 0.0 k-ft
Mn-y { Omega ; Allowable 15,503 k-ft Along X-X 00in at 0.0ft  above base
fer load combination -
PASS Maximum Shear Stress Rati 0.0 :1

Lead Combination 0.0

Location of max.above base 0.0 ft

A maximum location values are . ..
Wa : Applied 0.0 k
W/ Omega ;. Allowable 0.0k

Load Combination Results

haxim xial + Bending Stress Rati Mlasim f i
Load Combination Stress Ralio Slalus  Lacalion Cbhx  Chy KxlwRy KyLy/Rx  Stress Ratio Slalus  Localion
0 Only 0081 PASS 0.00 ft 100 100 7089  TORO 0000 PASS 0.00 1t
+0+L 0485 PASS 0,00 ft 100 1.00 7088 TO.B9 0.000 PASS 0.00ft
+0+Lr 0111 PASS 0.00 ft 100 1.00 70889 T0.89 0.000 PASS 0.001t
+0+0. 750Lr+0. 75001 0414 PASS 0.00 ft 100 1.00 1089 7089 0.000 PASS 0.00ft
+0+0.750L 0.382 PASS 0,00 ft 1.00  1.00 70.89 T70.89 0.000 PASS 0.001
+1.600 0.048 PASS 0.00 ft 1.00 1.00 70.89  T0.89 0.000 PASS 0.00 ft
Maximum Reactions Mote: Only nen-zero reactions are listed.
Axial Reaction  X-X Acds Reacfion  k  ¥-Y Axis Reaction  Mx - End Moments k=ft My - End Moments
Load Combinafion (@ Base @ Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
O Cinly 5.356
+O+HL 32.596
+D+lr 7.323
+O+0.TS0Lr+0. 7500 27.262
+D+0. 7500 25.786
+0.6500 3214
Lr Only 1.967

L Cnly 27.240
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Steel Column Project File: GST Expansion.ech

DESCRIPTION: Column P-2

Extreme Reactions

Axial Reaction  X-X Axis Reaction k  ¥-Y Axis Reaction  Mx - End Moments k-ft My - End Moments

Item Extreme Value (@ Base @ Bage @ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maxmuom 32.506
" Minimum 1.967
Reaction, X-X Axis Base Maximum 5.356
" Minimum 5.356
Reaction, Y-Y Axis Base Maximum 5,356
" Minimum 5,356
Reaction, X-X Axis Top Maximum 5,356
H Minimum 5.356
Reaction, ¥-Y Axis Top Maximum 5.356
" Minimum 5.3586
Moment, X-X Axis Base Maximum 5,356
" Mirimum 5,356
Moment, Y-¥ Axis Base Maximum 5,356
" Mirimum 5.356
Moment, X-X Axis Top  Maximum 5.356
" Miriumm 5.356
Moment, Y-¥ Axis Top  Maximum 5.356
" Mirimum 5.356
Maximum Deflections for Load Combinations
Lead Combinaticn Max, X-X Deflection  Distance Max. ¥-Y Deflection Distance
O Only 0.0000 in 0,000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0,000 in 0.000 ft
+D+Lr 0.0000 in 0.000 ft 0,000 in 0.000
+0+0, 750Lr+0. 7500 0.0000 in 0,000 ft 0.000 in 0.000
+0+0, 750L 0.0000 in 0,000 0,000 in 0.000
+0.E00 0.0000 in 0,000 ft 0,000 in 0,000
Lr Cenly 0.0000 ir 0,000 ft 0,000 in 0,000 fit
L Ornly 0.0000 in 0.000 ft 0.000 in 0.000 fi
Steel Section Properties : HSS6x6x3/16
Depth = G000 in | xx = 22.30 In™4 J = 35,000 int4
Drasign Thick = 0174 in 5 = 742 in*3
Width = 5000 in R = 2370 in
Wall Thick = 0187 in Zx = B.630 in*3
Araa = 3980 in*2 | yy = 22 300 in™4 C = 11.800 in"3
Waight = 14.530 plf Syy = 7.420 in*3
R yy = 2370 in

Yeg = 0.000 in
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Sketches
&Y e o
|
{
i
§ . Load 2 X | .
° :

6.00in
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CONTINUOUS EXTERIOR FOOTING:

Footing @ Line A & J (1.0-2)

Load (psf) |Tributary Width (ft) Total Load (blf)
Roof Dead Load 14 11.5 161
Floor Dead Load 12 0 0
Roof Live Load 20 11.5 230
Floor Live Load 125 0 0
Wall Dead Load 155 31.16 4829.8
Foudation Dead Load 150 2 450
5670.8
Soil Pressure 2000
Footing Width request 2.84 ft
Use 3 ft
OK

Use 36" wide footing with 3-#5 Top and Bott.

Footing @ Line A & J (9-12)

Load (psf) |Tributary Width (ft) Total Load (blf)
Roof Dead Load 14 11.5 161
Floor Dead Load 12 11.5 138
Roof Live Load 20 11.5 230
Floor Live Load 125 11.5 1437.5
Wall Dead Load 155 31.16 4829.8
Foudation Dead Load 150 2 450
7246.3
Soil Pressure 2000
Footing Width request 3.62 ft
Use 4 ft
OK

Use 48" wide footing with 4-#5 Top and Bott.
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Footing @ Line 1

Load (psf) [Tributary Width (ft) Total Load (blf)
Roof Dead Load 14 3 42
Floor Dead Load 12 0 0
Roof Live Load 20 3 60
Floor Live Load 125 0 0
Wall Dead Load 155 31.16 4829.8
Foudation Dead Load 150 3 675
5606.8
Soil Pressure 2000
Footing Width request 2.80 ft
Use 3 ft
OK

Use 36" wide footing with 3-#5 Top and Bott.

Footing @ Line 12

Load (psf) [Tributary Width (ft) Total Load (blf)
Roof Dead Load 14 3 42
Floor Dead Load 12 0.67 8.04
Roof Live Load 20 3 60
Floor Live Load 125 0.67 83.75
Wall Dead Load 155 31.16 4829.8
Foudation Dead Load 150 3 675
5698.59
Soil Pressure 2000
Footing Width request 2.85 ft
Use 3 ft
OK

Use 36" wide footing with 3-#5 Top and Bott.
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Footing Design

PAD FOOTING:
Footing @ P-1

General Footing Project File: GST Expansion.ect

DESCRIPTION: FDN @ P1

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
fc : Concrete 28 day strength 2.50 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 31220 ksi Increase Bearing By Fooling Weight
Concrete Density 145.0 pef Soil Passive Resistance (for Sliding)
@ Values  Flexure 0.90 SoilfConcrete Friction Coeff,

) . Shear 0.750 Increases based on footing Depth
Analysis Settings ) Footing base depth below soil surface
Min Steel % Bending Reinf. Allow press. increase per foat of depth
din Allow % Temp Reinf. 0.00180 when footing base is below

Min. Overturning Safety Factor 1.0:1

Min. Sliding Safety Factor 1.0 :1 Increases based on feoting plan dimension
Add Ftg Wi for Soil Pressure ; Yes Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : Yes . = ksf
Add Pedestal Wi for Soil Pressure : No when max. length or width is greater than 10 i
UUse Pedestal wi for stability, mom & shear : No

Dimensions

Width parallel to X-X Axis = 5.50 ft
Length parallel to Z-Z Axis = 7.50 ft Z
Footing Thickness = 24.0in

2.0 ksf
110.0 pcf
Mo
250.0 pof

0.30

2,50 ft
ksf
1.0 ft

EEEEE

Pedestal dimensions. ..
P parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Haight in
Rebar Centerline to Edge of Concrete. ..
at Bottom of footing = 3.0in

b4
T8

EEEN

Edge Dist, = 3°

Reinforcing I 558"

Bars parallel o X-X Axis
Mumber of Bars 13
Reinforcing Bar Size

Bars parallel to Z-£ Axis
MNumber of Bars = 10 e
Reinforcing Bar Size = # 5 il
Bandwidth Distribution Check [ACI 15.4.4.2)
Direction Requiring Closer Separation »
Bars along X-X Axis
# Bars required within zone 846 %
# Bars required on each side of zone 15.4 %

Applied Loads

n
I
o

14.127 B.160 49,740 k
ksl
k-t
k-t

P : Column Load
OB : Overburden

M2
M-zz
W
-z

nn
=
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DESCRIPTION: FOM @ P1
DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.9485 Soil Bearing 1.893 ksf 2.0 ksf +D+L about Z-Z axis
PASS n/a Cwerturning - X-X 0.0 k-t 0.0 k-t Mo Overturning
PASS n/a Overturning - £-Z 0.0 k-ft 0.0 k-ft Mo Overturning
PASS n'a Sliding - X-% 0.0k 0.0k Ma Sliding
PASS nia Sliding - 2-2 0.0k 0.0k Mg Sliding
PASS nia Uplift 0.0k 0.0k Mo Uplift
PASS 0.1873 £ Flexure (+X) 9223 k-fift 49 249 k-fuift +1.200+0.50Lr+1.60L
PASS 0.1873 £ Flasxure (-X} 9.223 k-ftift 49249 k-ftift +1.200+0.50Lr+1.60L
PASS 0.3325 X Flexure {+Z) 17.151 k-t 51.582 k-ft'ft +1.200+0.50Lr+1.60L
PASS 0.3325 X Flexure {-Z} 17.151 k-fuft 51.582 k-ftft +1.200+0.500r+1.60L
PASS 0.1278 1-way Shear (+X) 9.583 psi 75.0 psi +1.200+0.50Lr+1.600L
PASS 01278 1-way Shear [-X} 9.583 psi 75.0 psi +1.200+0.50Lr+1.60L
PASS 0.2613 1-way Shear (+Z) 19,601 psi 75.0 psi +1. 2000, 500Lr+1.60L
PASS 0.2613 1-way Shear (-Z) 19,601 psi 75.0 psi +1. 20040, 500Lr+1 B0L
PASS 0.3511 2-way Punching 52.658 psi 150.0 psi +1. 2000, 50Lr+1 601
Detailed Results
Soil Bearing
Rotation Axis & Fecc | Zecc Actual Soil Bearing Stress (@ Location Actual | Allow
Load Combination... Gross Allowable {in} Bottom, -£ Top, +£ Lefi, -X Right, +X Ratio
X=X, D Only 2.0 n'a 0.0 0.6875 0.687S n'a n'a 0.344
MK, #0+L 2.0 n'a 0.0 1.823 1.893 n'a n'a 0.847
XK, +D+Lr 2.0 n'a 0.0 0.8853 0.8853 n'a n'a 0.443
X¥-X, +D+0.750Lr+0.750L 2.0 n'a 0.0 1.740 1.740 n'a n'a 0.870
X-¥, +D+0, 7500 2.0 n'a 0.0 1.502 1.592 n'a n'a 0.796
XK, #0600 2.0 n'a 0.0 04125 0.4125 n'a n'a 0.206
£-Z, D Only 2.0 0.0 nia n'a n'a 0.BBTS 0.BETS 0.344
£-Z, +[+L 2.0 0.0 nig n'a n'a 1.803 1.893 0.947
£-£, +D+lr 2.0 0.0 nia n'a n'a 0.8853 0.8853 0.443
£-£, +D+0,. 750Lr+0. 7500 2.0 0.0 nia ri'a n'a 1.740 1.740 0.870
£-£, +0+0. 7500 2.0 0.0 nia ni'a n'a 1.502 1.592 0.796
Z-Z, +0.600 2.0 0.0 nie n's n'a 0.4125 04125 0206
Overturning Stability
Rotation Axis &
Load Combination... Owverturning Moment Resisting Moment Stability Ratio Status
Footing Has MO Overtuming
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Shiding
Footing Flexure
: PR Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination k-t Surface inho 2 inia koft
KX, #1.40D 3371 +Z  Bottom 0.5184 Ashin 0.5636 51.582 OK
KX, #1400 3.37 -Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
Ke-¥, #1,200+0.50Lr+1.60L 17.151 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
Ho¥, #1,200+0.50Lr+1,60L 17.151 -Z  Bottom 0.5134 AsMin 0.5636 51.582 OK
KX, #1,200+1.600 16.455 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
KX, #1,200+1.600 16.455 -Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
K-¥, #1,200+1.60Lr+L 13.593 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
KX, #1,200+1.60Lr+L 13.593 -Z  Baottom 0.5184 AsMin 0.5636 51.582 OK
K-¥, 1, 200+1.600r 5115 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
KX, +1,200+1.600r 5115 -Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
KK, #1,200+0 11.368 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
XK, #1,200+0 11.368 -Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
M-X, #1200 2.890 +Z  Bottom 0.5184 AsMin 0.5636 51.582 OK
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DESCRIPTION: FDN @ P1

Footing Flexure

: PR Mu Side Tension As Reqg'd Gvm, As Actual As Phi*Mn

Flexure Axis & Load Combination kot Surface 2 in'a in'2 koAt Status
KX, +1.200 2.830 -Z  Bottom 0.5184 Ashiin 0.5636 51.582 oK
K-, 1 200+0.500r+L 12.063 +Z  Boltom 0.5184 Ashin 05636 51.582 oK
K-, 1. 200+0.500r+L 12.063 -£  Botlom 0.5184 Asiin 0.5636 51.582 oK
K-, +0.800 2167 +Z  Boltom 0.5184 Ashin 0.5636 51.582 oK
K-, +0.800 2167 -£  Botlom 0.5184 Ashiin 0.5636 51.582 oK
Z-Z,+1.40D 1.813 -%  Botlom 0.5184 Ashin 0.5373 49,249 oK
Z-Z,+1.40D 1.813 +X  Bottom 0.5184 Ashiin 0.5373 49,249 oK
Z-Z, +1.200+0.50Lr+1.80L 9,223 -%  Bottom 0.5184 Ashin 05373 49.249 oK
Z-Z, +1,200+0.50Lr+1,60L 9,223 +X  Boltom 0.5184 Asiin 0.5373 49,249 OK
Z-Z, +1.200+1.60L 8.849 -4 Botlom 0.5184 Ashin 0.5373 49,249 oK
Z-Z,+1.200+1.60L 8.849 +¥  Bottom 0.5184 Ashin 0.5373 49,249 oK
Z-Z, +1,200+1 60Lr+L 7.310 -4 Botlom 0.5184 Ashdin 0.5373 49,249 oK
Z-Z, +1,200+1 60Lr+L 7.310 +X  Ballom 0.5184 Ashin 0.5373 49,249 oK
Z-Z, +1.200+1.60Lr 2.7 -%  Botlom 0.5184 Ashin 0.5373 49,249 oK
Z-Z, +1.200+1.60Lr 273 +X  Baoltom 0.5184 Ashin 0.5373 49,249 oK
Z-Z, +1,200+L 6,113 -%  Botlom 0.5184 Ashin 0.5373 49,249 oK
Z-Z,+1.200+L 6,113 +X  Baoltom 0.5184 Ashin 0.5373 49,249 oK
Z-Z,+1.20D 1.554 -%  Botlom 0.5184 Ashin 0.5373 49,249 oK
2-Z,+1.200 1.554 +¥ Batltam 0.5184 Ashin 0.5373 49,2449 oK
Z-Z, +1.200+0.500r+L 6,487 -%  Botlom 0.5184 Asin 0.5373 49,249 oK
-2, +1.200+0.500Lr+L 6.487 +X Batltam 0.5184 Ashdin 05373 49,2449 oK
Z-Z2,+0.900 1.165 -¥X  Battom 0.5184 Ashin 0.5373 49.249 OK
2-£, +0.900 1.165 +X Baltam 0.5184 Ashin 0.5373 4892489 oK

One Way Shear
Load Combination... Vu @ -x Vu @ +X Vu@-Z Vu @ +Z Vu:Max PhiVn Vu ! Phi*vn  Status
+1.400 1.88 psi 1.88psi 3.85 psi 3.85 psi 3.55 psi T75.00 psi 0.05 OK
+1.200+0.50Lr+1 60L 9.58 psi 9.58 psi 19,80 psi 19.60 psi 19,80 psi T5.00 psi 026 oK
+1.200+1.60L 9,19 psi 919 psi 18.81 psi 18.81 psi 18.81 psi T5.00 psi 025 oK
+1, 200+1.600Lr+L T.&0psi 780 psi 15.54 psi 15.54 psi 15.54 psi T5.00 psi 0.21 oK
+1.200+1.60Lr 2 86 ps 286 psi 5.85 psi 5.55 psi 5.85psi T5.00 psl 0.08 oK
+1.200+L 6.35psl 6.35psl 12.99 psi 12.99 psi 12.99 psi 75.00 psi 017 OK
+1.20D 1.62 psl 1.62psl 3.30 psi 3.30 psi 3.30psl 75.00 psi 0.04 oK
+1 200+0.500r+L 6.74 psl 6.74 psi 13.79 psi 13.79 psi 13.79 psi 75.00 psi 018 OK
+0.800 1.21 psl 1.21ps=l 248 psi 248 psi 248 psi 75.00 psi 0.03 OK

Two-Way "Punching™ Shear All units k
Load Combination... Vu Phi*Vn Vu ! Phi*Vn Status
+1.400 10.35 psi 150.00psi 0.064901 OK
+1.200+0.50Lr+1.60L 52 65 psi 150.00psi 0.3511 OK
+1 200+1 &0L 50,62 psi 160 00psi 0.3368 OK
+1, 200+1.600Lr+L 4174 psi 150,00p=i 02782 OK
+1.200+1.60Lr 15,71 psi 150.00psi 01047 OK
+1.200+L 34,90 psi 150.00psi 0.2327 OK
+1.200D B.BT psi 15000 psi 0.05915 oK
+1 200+0.500r+L 704 psi 150.00psi 0.2459 OK
+0.900 6.65 psi 150.00psi 004435 OK
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Footing @ P-2
General Footing Project File: GST Expansion.ech

DESCRIPTION: FDN @ P2

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used ; ASCE 7-16

General Information

Material Properties Soil Design Values
fc . Concrate 28 day strangth 2.50 kel Allowable Soil Bearing
fy : Rebar ¥ield 600 ksl Soll Density
Ec : Concrata F_Jasﬁc Modulus 3,122.0 ksi Increase Boaring By Fooling Weight
Concrete Density 145.0 pef Sail Passlve Resistance (for Sliding)
0 Values  Flexure 080 SollConcrete Friction Coeff.
Shear 0.750 Increases based on footing Depth
Analysis Settings Foaoting base depth balow soll surface

Min Steel % Bending Reinf. Allow press. Increase per foot of depth
Min Allow % Temp Reinf. 000180 when footing base is below

Min. Overturning Safety Faclor :
Min. Sliding Safety Factor 1.0 11 Increases based on footing plan dimension

Add Ftg Wt for Soil Pressure : Yas Allowable pressure increase per foot of depth

Usa fig wt for stability, moments & shears : Yas o = 0.0 ksf
Add Padastal Wt for Sail Pressure : No when max. length or width is greater than ; Lo
Usa Padestal wi for stability, mom & shear : Mo

Dimensions

Width parallel to X-X Axis
Length parallel to Z-Z Axis
Fooling Thickness

2.0 ksf
110.0 pel
No

2500 pof
0.30

1.50 ft
0.0 ksf
1.01t

mwomunn
.
==
—

30
7O I
24.0in

Padestal dimansgions... X & X
px : parallel to X-X Axis
pz : parallel to Z-Z Axis in
Heighit in

Rebar Centerine to Edge of Concrete...
at Bottom of footing = 3.010n

"
5
r

“ i

el
n

B
o
g
[}

Reinforcing . 3Hr

Bars parallel to X-X Ads .
Mumber of Bars B 12
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Mumber of Bars = &
Reinforcing Bar Size = # 5

Bandwidth Distribution Check [(ACI 15.4.4.2)
Direction Requiring Closer Separation
Bars along X-X Axis
# Bars required within zone 60.0 %
# Bars required on each side of zone 40.0 %

Applied Loads

"
H
o

P : Column Load
OB : Overburden
M-xx

M-zz

Wex

Wez

5.356 1.967 27.240 k
ksf
k-ft
k-ft
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DESCRIPTION: FDN @ P2

DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination

PASS 0.8210 Soil Baaring 1.842 ksf 2.0 ksf +D+L about Z2-Z axis

PASS n'a Overlurning - X-X 0.0 k-ft 0.0 k-fi Mo Ovartuming

PASS nia Owerlurning - 2-2 0.0 k-fi 0.0 k-fi Mo Owvearturming

PASS n'a Sliding - X-X 0.0k 00k Mo Sliding

PASS n'a Sliding - 2-2 0.0k 00k Mo Sliding

PASS nia Uplift 0.0k 00 k Mo Uplift

PASS 0.05607 Z Flexure (+X) 2.732 k-fifit 48.725 k-ftift +1.20040.50Lr+1.60L

PASS 0.05607 Z Flexure {-X) 2.732 k-ffit 48.725 k-ftift +1.200+0.50Lr+1.60L

PASS 02630 X Flexure (+Z) 14.873 k-fuift 56.555 k-fuift +1.200+0.500Lr+1.60L

PASS 02630 X Flexure (-2) 14873 k-fuift 56.555 k-fuft +1.200+0.50Lr+1.60L

PASS n'a 1-way Shear (+X) 0.0 psi 75.0 p=i nia

PASS 0.0 1-way Shear (-X) 0.0 ps=i 0.0 p=i nia

PASS 0.2248 1-way Shear (+Z) 16.863 psi T75.0 psi +1.200+0.50Lr+1.60L

PASS 02248 1-way Shear (-Z) 16.863 psi 75.0 psi +1.200+0.50Lr+1.60L

PASS n'a 2-way Punching 24 884 psi 75.0 psi +1.200+0.500Lr+1.60L

Detailed Results

Soil Bearing
Rotation Axis & ¥ecc | Zecc Actual Soil Bearing Stress (@ Location Actual | Allow

Load Combination... Gross Allowable (im) Bottom, -2 Top, +Z Laft, -X Right, +X Ratio
X-%, D Only 2.0 nfa 0.0 0.5450 0.5450 nia nia 0273
K-, +D4L 2.0 nfa 0.0 1.842 1.842 nia nfa 0921
K-, +D+Lr 20 nia 0.0 0.6387 06387 nia nfa 0318
MM, +D+0.7500r+0.750L 20 nfa 0.0 1.588 1.588 nia nfa 0794
M-, +D+0.750L 2.0 nfa 0.0 1.518 1.518 nia nfa 0.759
KX 40600 2.0 nfa 0.0 0.3270 0.3270 nia nfa 0164
Z-Z, D Only 240 0.0 nia nfa nfa 0.5450 0.5450 0273
Z-7, +D+L 20 0.0 nfa nfa nfa 1.842 1.842 0.921
Z-Z +D+Lr 20 0.0 nfa nfa nfa 06387 06387 0318
Z-Z, +D+0.7500r+0. 7501 20 0.0 nia nfa nfa 1.588 1.588 0794
Z-Z. +D+0.750L 20 0.0 nfa nfa nfa 1.518 1.51% 0.759
Z-Z, +0.600 20 0.0 nia nfa nfa 0.3270 0.3270 0164

Owverturning Stability

Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status

Footing Has MO Overturning

Sliding Stability Al units k

Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has MO Sliding
Footing Flexure

: P Mu Side Tension As Req'd Gvrn., As Actual As Phi*Mn
Flexure Axis & Load Combination - Buriace I i . s Status
XX +1.400 2187 +2  Battam 0.5184 AzMin 0.620 55,555 OK
H-x, #1400 21487 -2 Bollom 0.5184 AsMin 0.620 55.555 oK
K-, +1 2000 500+ 60L 14,873 +Z2  Baltam 0.5184 AzMin 0.620 55.555 OK
¥, +1_200+0,50Lr+7 &0L 14,873 -2 Bollom 0.5184 AsMin 0.620 56.555 oK
X-X, +1.200+1 .60L 14 587 +2  Battam 0.5184 AzMin 0.620 55,555 OK
K-%, +1.200+1.60L 14 587 -2 Baottom 0.5184 AsMin 0.620 56.555 oK
K-X, 4120041 60Lr+L 10.738 +Z  Ballam 0.5184 AsMin 0.620 55.555 oK
K-X, #1200+ 60Lr+L 10.738 -2 Bollom 0.5184 AsMin 0.620 55.555 oK
K-X, 41.200+1 .60Lr 2793 +Z  Ballam 0.5184 AsMin 0.620 556.555 oK
K-X, +1.200+1.60Lr 2,793 -2 Bollam 0.5184 AsMin 0.620 56.555 oK
Mox, +1.200+L 9,820 +Z  Ballam 0.5184 AsMin 0.620 55.555 oK
Mo, +1. 2001 9,820 -2 Bottom 0.5184 AsMin 0.620 55.555 OK

KR, 41,200 1.875 +Z  Baltam 0.5184 Ashin 0.620 56.555 OK
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DESCRIPTION: FDN @ P2

Footing Flexure

; PR Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn

Flexure Axis & Load Combination koAt Surface i i e kot Status
H-¥, 41,200 1.875 -Z  Boitom 0.5184 Ashin 0620 56,555 oK
K-X, +1,200+0.500r+L 10,106 +Z  Baoltom 0.5184 AsMin 0620 56,555 OK
K-X, +1,200+0,500r+L 10,106 -Z  Botlom 0.5184 Ashin 0620 56,555 OK
MM, 40,900 1.406 +Z  Boltom 0.5184 Ashin 0620 56,555 OK
KX, 40,900 1.406 -Z  Bottom 0.5184 AsMin 0,620 56,555 oK
Z-Z, +1.400 0.4017 -%  Botlom 0.5184 Ashin 0.5314 48.725 OK
Z-Z, +1.400 0.4017 +X4  Boltom 0.5184 AsMin 0.5314 48.725 oK
Z-Z, +1.200+0.500Lr+1.60L 2.732 -%  Botlom 0.5184 AsMin 0.5314 48.725 OK
Z-Z, +1.200+0.50Lr+1.60L 2.732 +4  Boltom 0.5184 Ashin 0.5314 48,725 oK
Z-Z, +1.200+1.60L 24679 -%  Botlom 0.5184 Ashin 0.5314 48.725 OK
Z-Z, +1.200+1.60L 24679 +4  Bofltom 0.5184 AsMin 0.5314 48.725 oK
Z-Z, +1.200+1.60Lr+L 1872 -4 Botlom 0.5184 Ashin 0.5314 48.725 OK
£-2, +1.200+1 60Lr+L 14872 +X Boltom 0.5184 Ashin 1.5314 48.725 OK
Z-Z, +1.200+1.60Lr 0,5129 -%  Botlom 0.5184 AsMin 0.5314 48,725 OK
Z-2, +1.200+1 600 05128 +X Boftom 05184 AsMin 0.5314 A48.725 OK
Z-Z, +1.20D+L 1.804 -%  Botlom 0.5184 AsMin 0.5314 48,725 OK
Z-2,+1.20D+L 1.804 +X  Boftom 0.5184 AsMin 0.5314 48.725 OK
L-2, +1.200 0.3443 -¥ Bottom 05184 Ashin 0.5314 AB.T25 oK
L-E +1.200 0.3443 +¥ Bottom 0.5184 Ashdin 0.5314 AB.T25 oK
£-F +1.200+0 500 r+L 1.856 -K Boftom 0.5184 Ashin 0.5314 A48.725 OK
L-2, +1.200+0.500r+L 1.856 +X Bottom 0.5184 Ashdin 0.5314 AB.T25 OK
Z-Z, +0.900 0.2582 -¥  Bottom 0.5184 AsMin 0.5314 48.725 OK
£-2, +0.90D 0.2582 +X Botiom 0.5184 Ashlin 0.5314 48.725 OK

One Way Shear
Load Combination... Vu @ -X Vu @ +X Vu @ -£ Vu @ +Z Vu:Max Phi V¥n Vu !/ Phi*Vn Status
+1.400 0.00 psi 0.00 psi 2.48 psi 2.48 psi 2.48 psi 75.00 psi 0.03 OK
+1,200+0.50Lr+1 80L 0.00 psi 0.00 psi 16.86 psi 16.86 psi 1686 psi 75.00 psi 022 oK
+1.200+1.60L 0.00 psi 0.00psi 16.54 psi 16.54 psi 16.54 psi T5.00 psi 02z oK
+1,200+1.80Lr+L 0.00 psi 0.00 psi 1217 psi 1217 psi 1217 psi T5.00 psi 016 oK
+1.20D+1.60Lr 0,00 psi 0.00 psi 37 psi 347 psi 34T psi 75.00 psi 0.04 oK
+1.200+L 0.00 psi .00 psi 11.13 psi 11.13 psi 1113 psi 75.00 psi 0.15 oK
+1.20D 0.00 psi 0.00 psi 213 psi 213 psi 213 psi 75.00 psi 0.03 oK
+1 200D+0.500r+L 0.00 psl 0,00 psi 11.46 psi 11.46 psi 11.46 psi 75.00 psi 015 OK
+0.80D 0.00 pel 0.00 psi 1.59 psi 1.59 pei 1.58 pel T5.00 psi 0.0z oK

Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*V'n Vu ! Phi*Vin Status
+1.400 366 psi 150.00ps1 0.02439 oK
+1.200+0.500Lr+1.60L 24,88 psi 150.00psi 0.1659 oK
+1.200+1.60L 24.41 psi 150.00psi 01627 oK
+1.200+1.600r+1 17.97 psi 180.00psi 01198 oK
+1.200+1.60Lr 4.67 psi 150.00psi 0.03115 oK
+1.200+L 16.43 psi 150,00 psi 0.1095 OK
+1.200 314 psi 150.00psi 00209 OK
+1.200+0 50Lr+L 16,91 psi 150,00 psi 01127 oK
+0,.900 2.35 psi 150.00psi 0.01568 OK
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Footing @ Line 1.0 (From Line A to Line D)

Wall dead Load

Wall DL (psf) ASSL{mes Wall YVaII Total Wall DL.over
Width (ft) Height (ft) Pad FTG. (kips)

155 5 30 23.25

Roof Beam DL (kips) 1.51

Floor Beam DL (kips)

Total Dead Load (kips) 24.76

Roof Beam LR (kips) 1.97

Floor Beam LL (kips)
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General Footing Project File: GST Expansion.ech

DESCRIPTION: FDN @ 1.0 (From A to D)

Code References

Calculations per ACI 318-14, |1BC 2018, CBC 2018, ASCE 7-16
Load Combinations Used ; ASCE 7-16

General Information

Material Properties Soil Design Values
fo : Concrete 28 day strength 2,50 ksi Allowable Soil Bearing
fy - Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 31220 ksi Increase Bearing By Foating Weight
Cancrete Dansity 145.0 pof Soil Passive Resistance (for Sliding)
p Values  Flexure 0.80 SoillConcrets Friction Coaff,
) _ Shear = 0.750 Increases based on footing Depth
Analysis Settings Footing base depth below soil surface
Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.0 80 when footing base is below
Min. Ovartuming Safety Factor 1.0:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Fig Wi for Soil Pressure . Yes Allowable pressura increase per foot of dapth
Use fig wt for stability, moments & shears : Yes . = ks
Add Pedestal Wi for Scil Pressure . No when max. length or width is greater than _ .

Use Pedestal wt for stability, mam & shear : Ma B
Dimensions

Width parallel to X-X Axis = 4.0 ft
Length parallal to 2-Z Axis = 4.0 f g
Footing Thickness = 24.0in

2.0 ksf

110.0 pof
Mo

250.0 pet
0.30

201
ksf
ft

Pedestal dimensions... X
px : parallel 1o X-X Axis in
pz - parallel to Z-Z Axis in
Heaight in
Rebar Centerline to Edge of Concrete. ..
at Bottern of footing =

4.0

= 3"

30i0n

Edge Dist

Reinforcing _ 40

Bars parallel 1o X-X Axis _
MNumber of Bars - 9.0
Reinforcing Bar Size
Bars parallel to Z-2 Axis ST, T
MNumber of Bars *
Rainforcing Bar Size # 5 S g i
Bandwidth Distribution Check [ACI15.4.4.2) R R
Direction Requirnng Closer Separation ; S

1
1
o

T

gl gl

([T
e
=]

TR T

9.#5Bas

g0

ia X-X Section Looking 10 +7 7-2 Section Laoking 1o +X

# Bars required within zone nfa
# Bars required on each side of zone nfa

Applied Loads

D Lr L 3 w E H
24780 1.967 k
ksl
k-ft
k-t

P : Column Load
OB : Overburden
M-xx

M-zz

Wex

Wz
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DESCRIPTION: FDN @ 1.0 (From Ata D)
DESIGN SUMMARY Design OK
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.980 Soil Beaning 1.960 ksf 2.0 ksf +D+Lr about Z-7 axis
PASS n/a Owerturning - X-X 0.0 k-ft 0.0 k-ft Mo Owverturning
PASS n/a Owerurning - Z-Z 0.0 k-ft 0.0 k-ft Mo Owverturning
PASS n‘a Sliding - XX 0.0k 0.0k Mo Sliding
PASS n'a Sliding - £-2 0.0k 0.0k Mo Sliding
PASS n'a Uplift 0.0k 0.0k Mo Uplift
PASS 0.06841 Z Flexure (+X) 4.333 k-fuft 53.338 k-ft'ft +1.400
PASS 0.06841 Z Flexure (=X} 4.333 k-fuift 53.3238 k-fuft +1.400
PASS 0.06841 X Flexure (+Z) 4.333 k-fife 63338 k-ftft +1.400
PASS 0.06841 X Flexure (-Z) 4.333 k-fu'ft 63338 k-ft/ft +1.400
PASS 0.02751 1-way Shear [+X) 2.063 psi 75.0 psi +1.400
PASS 0.02751 1-way Shear |-X) 2.063 psi 75.0 psi +1.400
PASS 0.02751 1-way Shear (+Z} 2.063 psi 75.0 psi +1.400
PASS 0.02751 1-way Shear |-Z) 2.063 psi T75.0 psi +1.400
PASS 0.10586 2-way Punching 15.846 psi 150.0 psi +1.400
Detailed Results
Soil Bearing
Rotation Axis & ®ecc | Zece Actual Soil Bearing Siress @ Location Actual | Allow
Load Combination... Gross Allowable {in} Bottom, -Z Top, +Z Left, -X Right, +x Ratio
X-X, D Only 2.0 n'a 0.0 1.838 1.338 n'a n'a 0.919
KX, +D+Lr 2.0 n'a 0.0 1.960 1.960 n'a n'a 0.980
KX, +D+0.750Lr 2.0 n'a 0.0 1.930 1.930 n'a n'a 0.965
KX, #0.60D 2.0 n'a 0.0 1.103 1.103 n'a n'a 0.552
Z-Z, D Cnly 2.0 0.0 n'a n'a n'a 1.838 1.838 0.919
Z-Z, +D+lr 2.0 0.0 n'a n'a n'a 1.560 1.960 0.580
Z-Z, +D+0.750Lr 2.0 0.0 n'a n'a n'a 1.930 1.930 0.965
Z-Z, +0.600 2.0 0.0 n'a n'a n'a 1.103 1.103 0.552
Overturning Stability
Rotation Axis &
Load Combination... Owverturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Owverturming
Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding
Footing Flexure
Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination k-t Surface i i inAo kofit
KX, #1.40D 4331 +Z2  Bottom 0.5184 AsMin 06975 53.338 OK
XX, +1.40D 4331 -Z  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, +1.20040.500r 3837 +Z2  Bottom 0.5184 AsMin 06975 53.338 OK
KX, +1.200+0.500r 3837 -Z£  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, #1.20D 3714 +Z2  Bottom 0.5184 AsMin 06975 53.338 OK
KX, #1.20D 3714 -Z£  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, +1.200+1.600r 4.107 +Z  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, +1.200+1.600r 4.107 -Z£  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, #0.90D 2.786 +Z  Bottom 0.5184 AsMin 0.6975 53.338 OK
KX, #0.90D 2.786 -£  Bottom 0.5184 AsMin 0.6975 53.338 OK
Z-Z, +1.400 4333 =%  Bottom 05184 AsMin 06975 53.338 Ok
Z-Z, +1.400 4332 +x4  Bottom 0.5184 AsMin 0.6975 53.338 OK
Z-Z, +1.200+0.50Lr 3837 =%  Bottom 05184 AsMin 06975 53.338 Ok
Z-Z, +1.200+0.50Lr 3837 +x4  Bottom 0.5184 AsMin 0.6975 53.338 OK
Z-Z, +1.200 3714 =%  Bottom 05184 AsMin 06975 53.338 Ok
Z-Z, #1200 3714 +x4  Bottom 0.5184 AsMin 0.6975 53.338 Ok
Z-Z, +1.200+1.60Lr 4.107 =%  Bottom 0.5184 AsMin 0.6975 53.338 Ok
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DESCRIPTION: FDN @ 1.0 (From A to D)
Footing Flexure
Mu Side Tension As Req'd Gvrin. As Actual As Phi*Mn Status
Flexure Axis & Load Combination e Surface in"2 2 pre: ket
Z-Z, +1.200+1.60Lr 4107 4% Bottom 0.5184 AsMin 06975 £3.338 0K
Z-Z, +0.900 2.786 -%  Bottom 0.5184 AsMin 0.6975 63.338 0K
Z-Z, +0.900 2.786 +%  Bottom 0.5184 AsMin 0.6975 63.338 0K
One Way Shear
Load Combination... Vu @ X Vu @ +X Vu @ -Z Vu i@ +Z Vu:Max PhiVn Vu !/ Phi*¥n Status
+1.400 2.06 psi 2.06 psi 2.06 psi 2.06 psi 2.06 psi 75.00 psi 0.03 OK
+1.200+0.50Lr 1.83 psi 1.83 psi 1.83 psi 1.83 psi 1.83 psi 75.00 psi 0.02 oK
+1.20D 1.77 psi 1.77 psi 1.77 psi 1.77 psi 1.77 psi 75.00 psi 0.02 oK
+1.200+1.60Lr 1.96 psi 1.96 psi 1.96 psi 1.96 psi 1.96 psi 75.00 psi 0.03 OK
+0.90D 1.33 psi 1.33 psi 1.33 psi 1.33 psi 1.33 psi 75.00 psi .02 OK
Two-Way "Punching”™ Shear All units k
Load Combination... Vu Phi*Vn Yu/ Phi*Vn Status
+1.400 15.85 psi 150.00psi 0.1056 OK
+1.200+0.50Lr 14.03 psi 150.00psi 0.09355 0K
+1.20D 13.58 p=i 150.00psi 0.08055 0K
+1.200+1.60Lr 15.02 psi 150.00psi 01001 0K
+0.90D 10.19 psi 150.00psi 006791 0K
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Footing @ Line 1.0 (From Line F to Line J)
Wall dead Load

Assumes Wall Wall Total Wall DL over
Wall DL (psf) ) . .
Width (ft) Height (ft) Pad FTG. (kips)

155 5 30 23.25
Roof Beam DL (kips) 6.54
Floor Beam DL (kips)
Total Dead Load (kips) 29.79
Roof Beam LR (kips) 8.16

Floor Beam LL (kips)
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General Footing Project File: GST Expansion.ecé |

DESCRIPTION: FDMN @ 1.0 (From F to J)

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
fc | Concrete 28 day strength 2.50 ksi Allowable Soil Baaring
fiy : Rebar Yield G0.0 ksi Soll Dansity
Ec : Concrete Elastic Modulus 3122.0 ksi Increase Bearing By Footing Weight
Concrate Density 145.0 pef Soll Passive Resistance {for Sliding)
@ Values  Flexure 0.590 Soll/Concrete Friction Coeff.
) Shear = 0.750 Increases based on footing Depth
Analysis Setlings Faoting base depth below soll surface
Min Steel % Bending Reinf. Allow press. increase per foal of depth
Min Allow % Temp Reinf. 0.00180 when footing basa is below
Min. Overturning Safety Factor 1.0:1
Min. Sliding Safely Faclor 1.0 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : Yas o = kst
Add Pedestal Wt for Soil Pressure : Mo when max. length o width is greater than - it

Use Pedestal v for stability, mom & shear : MNo -
Dimensions

Width parallel to X-X Axis
Length parallel to Z-Z Axiz
Faooling Thicknass

2.0 ksf
110.0 pof
Ma
250.0 pof

0.30

201
ksf
ft

5.0ft
.01 Z
24.0 in

Padestal dimensions... X o X
px : parallal to X-X Axis in n
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete. ..
at Bottom of footing = A0in

=3

Edge Dist.

Reinforcing | 5%

Bars parallel to X-X Axis _
Murnber of Bars B 9.0
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Mumber of Bars = 8.0
Reinforcing Bar Size = # 5
Bandwidth Distribution Check [ACI 15.4.4.2)
Direction Requiring Closer Separation h
ni'a
# Bars required within zone n'a
# Bars required on each side of zone n'a

Applied Loads

n
H
(%3]

20.790 8.160 k
ksf
k-ft
k-ft

F : Column Load
OB : Overburden
h-xx

M-zz

Vex

Vez
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DESCRIPTION: FDN @ 1.0 (From F to J)

DESIGN SUMMARY

Min. Ratio Item Applied Capacity Governing Load Combination

PASS 0.9040 Soil Bearing 1.808 ksf 2.0 ksf +D+Lr about Z-Z axis

PASS nia Owerlurning - X-X 0.0 k-ft 0.0 k-t Mo Ovartuming

PASS ni'a Owerturning = Z2-Z 0.0 k-ft 0.0 k-ft Mo Owerturming

PASS n'a Sliding - X-X 0.0k 0.0 k Mo Sliding

PASS n'a Sliding - Z-2 0.0k 0.0k Mo Sliding

PASS n'a Uplift 0.0k 0.0k Mo Uplift

PASS 01194 Z Flexure {+X) 6.101 k-fiffit 51.083 k-ftift +1.20041 60Lr

PASS 01194 Z Flexure {-X) 6.101 k-fifft 51.083 k-ftift +1.20041.60Lr

PASS 01194 X Flaxure (+2) 6.101 k-ftfft 51.083 k-fuift +1.2004+1 . 60Lr

PASS 01194 X Flexure {-Z) 6.101 k-ftfft 51.083 k-fuift +1.2004+1.60Lr

PASS 0.07747 1-way Shear (+X) 5.810 psi 75.0 psi +1.20041.60Lr

PASS 0.07747 1-way Shear (-X) 5.810 psi T75.0 psi +1.20041.60Lr

PASS 0.07747 1-way Shear (+2) 5.810 psi T75.0 psi +1.200+1 60Lr

PASS 0.07747 1-way Shear (-Z) 5.810 psi T75.0 psi +1.20041 . 60Lr

PASS 01619 2-way Punching 24 278 psi 150.0 psi +1.2004+1 . 60Lr

Detailed Results

Soil Bearing
Rotation Aois & ®ect  ZBCC Actual Soll Bearing Stress @ Location Actual | Allow

Load Combination... Gross Allowable {im} Bottom, -2 Top, +Z Laft, =X Right, +X Ratio
¥-X, D Only 20 nfa 0.0 1.482 1.482 n'a nia 0.741
X=X, +D+Lr 2.0 nia 0.0 1.808 1.808 n'a nfa 0.904
XX, +D40.7500Lr 2.0 nfa 0.0 1.726 1.726 nia nia 0863
¥-¥, +0.600 2.0 nfa 0.0 0.5830 0.8830 nia nia 0445
Z-Z. D Only 2.0 0.0 nia nfa nia 1.482 1.482 0.741
Z-Z, +D+Lr 20 0.0 nia nfa nfa 1.808 1.808 0.904
Z-Z, +D40.750Lr 2.0 0.0 nfa nfa nfa 1.726 1.726 0.863
Z-Z, +0.600 2.0 0.0 nfa nfa nfa 0.88390 0.8830 0445

Owerturning Stability

Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status

Footing Has NO Overturning

Sliding Stability Al units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Foating Has NO Sliding
Footing Flexure
Mu Side Tension Az Req'd Gvrn. As Actual As Phi*Mn

Flexure Axis & Load Combination e Surface 2 e e ot Status
X=X +1.400 5213 +Z  Bollom 0.5184 AsMin 0.5580 51.083 Ok
X=X +1.400 5213 -Z  Botlom 0.5184 AsMin 0.5580 51.083 Ok
MM, +1.20040.50Lr 4.979 +Z  Bollom 0.5184 AzMin 0.5580 51.083 OK
X=X, +1.20040.500Lr 44979 -Z  Botlom 05184 AsMin 0.5580 51.083 OK
X=X +1.200 4459 +Z  Bollom 0.5184 AsMin 0.5580 51.083 Ok
X-% +1.200 4469 -Z  Botlom 05184 AsMin 0.5580 51.083 OK
X=X, #1.200+1 .80Lr 6.101 +Z  Bollom 0.5184 AsMin 0.5580 51.083 OK
X=X, +1.200+1 .60Lr 6.101 -Z  Bottom 0.5184 AzMin 0.5580 51.083 OK
¥-¥_ +0.800 3.351 +Z  Bollom 0.5184 AsMin 0.5580 51.083 OK
¥-¥_ +0.800 3.351 -Z  Botlom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +1.400 5213 -X  Botlom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +1.40D 5213 +¥  Bollom 0.5184 AsMin 0.5580 51.083 OK
Z.Z_ +1.20D+0.50Lr 4979 X Bottom 0.5184 AzMin 0.5580 51.083 OK
Z-Z +1.200+0.50Lr 449749 +¥  Botlom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +1.20D 4469 -X  Botlom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +1.20D 4459 +¥  Botlom 0.5184 AsMin 0.5580 51.083 OK

Z-Z, +1.200+1.60Lr 6.101 =X Botlom 0.51584 Aszhin 0.5580 51.083 OK
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DESCRIPTION: FDN @ 1.0 (From F lo J)
Footing Flexure

Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn Status
Flexure Axis & Load Combination e Surface inho inho inio kit
Z-Z, +1.200+1.60Lr 6.101 +X Bottom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +0.900 3.351 -X Bottom 0.5184 AsMin 0.5580 51.083 OK
Z-Z, +0.900 3.351 +X Bottom 0.5184 AsMin 0.5580 51.083 OK
One Way Shear
Load Combination... Vu @ -X Vu @ +X Vu @ -Z Vo @ +Z Vu:Max PhiVn Vu i/ Phi*V¥n  Status
+1.40D 4.97 psi 4.97 psi 4.97 psi 4.97 psi 4.97 psi 75.00 psi 0.07 OK
+1.200-+0.50Lr 4.74 psi 4.74 psi 4.74 psi 4.74 psi 4.74 psi 75.00 psi 0.06 OK
+1.20D 4 26 psi 4 26 psi 4.26 psi 4.26 psi 4.26 psi 75.00 psi 0.06 OK
+1.200+1 60Lr 5.81 psi 5.81 psi 5.81 psi 5.81 psi 5.81 psi 75.00 psi 0.08 OK
+0.90D 3.19 psi 319 psi 3.19 psi 3.19 psi 3.19 psi 75.00 psi 0.04 OK
Two-Way "Punching” Shear Al units k
Load Combination... Yu Phi*Vn Yu/ Phi*V¥n Status
+1.40D 20.75 psi 150,00 psi 0.1383 OK
+1.200+0.50Lr 19,81 psi 150.00psi 01321 OK
+1.20D 17.78 psi 150.00psi 01186 OK
+1.200+1.60Lr 24 28 psi 150.00psi 01619 OK

+0.900 13.34 psi 150.00ps 0.08851 OK
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Footing @ Line 12 (From Line A to Line D)
Wall dead Load

Assumes Wall Wall Total Wall DL over

Wall DL (psf) . . .

Width (ft) [Height (ft)| Pad FTG. (kips)

155 6 30 27.90
Roof Beam DL (kips) 1.51
Floor Beam DL 3.64
Total Dead Load (kips) 33.05
Roof Beam LR (kips) 1.97

Floor Beam LL (kips) 27.24
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General Footing Project File: GST Expansion.ect

DESCRIPTION: FDN @ 12 (From A to D)

Code References

Calculations per AC| 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
fc : Concrete 28 day strength = 2.50 ksi Allowable Soil Bearing = 2.0 ksf
fy - Rebar Yield = 60.0 ksi Soil Density = 110.0 pef
Ec : Concrete Elastic Modulus = 3,122.0 ksi Increase Bearing By Foofing Weight = Mo
Concrete Density = 145.0 pcf Soil Passive Resistance (for Sliding) = 250.0 pef
g Values  Flexure = 0.90 SoilfConcrete Friction Coeff. = 0.30
) ~ Shear = 0.750 Increases based on footing Depth
Analysis Settings ) Footing base depth below soil surface = 20
Min Steel % Bending Reinf. = Allow press. increase per foot of depth = ksf
Min Allow % Temp Reinf. = 0.00180 when fooling base is below = ft
Min. Overturing Safety Factor = 1.0:1
Min. Sliding Safety Faclor = 1.0 :1 Increases based on footing plan dimension
Add Fig Wi for Soil Pressure : ¥es Allowable pressure increase per foot of depth
Use ftg wi for stability, moments & shears : Yes b enath or width i er th = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or widih is greater than "
Use Pedestal wt for stability, mom & shear : Mo
Dimensions
Width parallel to X-X Axis = 6.0 ft
Length parallel to 2-£ Axis = 6.0 ft Z
Footing Thickness = 24.010n
Pedestal dimensions... X & | 1 il X
px ; parallel to X-X Axis = in o
pz : parallel to Z-Z Axis - in
Height in "
Rebar Centerline to Edge of Concrete, ., ','.’
at Bottom of footing = 30in |
‘D
@
Reinforcing L &4 3

Bars parallel to X-X Axis

Mumber of Bars - 11

Reinforcing Bar Size = # 5
Bars parallel to Z-Z Axis

Mumber of Bars = 11

Reinforcing Bar Size = # 5

Bandwidth Distribution Check (ACI15.4.4.2)
Diraction Requiring Closer Separation

n'a
# Bars required within zone n'a
# Bars reguired on each side of zone n'a

Applied Loads

D Lr L 5 w E H
33,050 1.4970 27.240

F . Column Load
OB : Owverburden
-2

M-zz

Wex

-z

a'?-'

inoun
==
= =

e
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DESCRIPTION: FDN @ 12 (From A to D}
DESIGN SUMMARY Design OK
Min. Ratio ltem Applied Capacity Governing Load Combination
PASS 0.9825 Soifl Bearing 1.965 ksf 2.0 ksf +D+L about Z-Z axis
PASS na Owerfurning - X-X 0.0 k-fi 0.0 k-fi Mo Cwerturming
PASS it} Crverturning - Z-2 0.0 k-t 0.0 k-t Mo Owverturning
PASS n'e Sliding - X-X 0.0k 00k Mo Sliding
PASS n'a Sliding - Z-2 0.0k 00k Mo Sliding
PASS n'a Uiplift 0.0k 00k Mo Liplift
PASS 0.2025 Z Flexura (+X} 10,529 k- 51,8097 k-ftft +1.200-+0.500r+1.60L
PASS 0.2025 Z Flexure {-X) 10,529 h-fifft 51.997 k-fifft +1.200+0.50Lr+1.60L
PASS 0.2025 X Flexure [+Z) 10.529 k-fifft 51.997 k-fifit +1.200+0.50Lr+1.860L
PASS 0.2025 X Flexure {-Z) 10.529 k-ftfit 51.997 k-fifit +1.200+0.50Lr+1.60L
PASS 0.1560 1-way Shear (+X) 11.698 psi 75.0 psi +1.200-+0.500r+1.60L
PASS 0.1560 1-way Shear (-X} 11.698 psi 75.0 psi +1.200+0.50Lr+1.60L
PASS 01560 1-way Shaar (+Z) 11.698 psi T5.0 psi +1.200+0.500Lr+1.G0L
PASS 0.1560 T-way Shear (-Z) 11.698 psi 75.0 psi +1.200-+0.500r+1.60L
PASS 0.2897 2-way Punching 43451 psi 150.0 psi +1.200+0.50Lr+1.860L
Detailed Results
Soil Bearing
Rotation Axis & oot | Zecc Actual Soil Bearing Stress @ Location Actual | Allow
Load Combination... Gross Allowable {im} Bottomn, -£ Top, +Z Laft, - Right, +X Ratio
X=X, D Only 2.0 nia 0.0 1.208 1.208 n'a n'a 0.604
KX, +D=L 2.0 nia 0.0 1.965 1.965 n'a n'a 0.983
H-X, +D+Lr 2.0 nia 0.0 1.263 1.263 n'a n'a 0.632
K-x, +0+0,750Lr+0. 7500 2.0 nia 0.0 1.817 1.817 n'a n'a 0.909
KX, +D+0.750L 2.0 nia 0.0 1.776 1.776 n'a nia 0.888
X=X, +0.B0D 2.0 nia 0.0 0.7248 0.7248 n'a n'a 0.362
Z-Z, 0 Only 2.0 0.0 nia nia n'a 1.208 1.208 0.604
Z-Z, +D+L 2.0 0.0 nia nia n'a 1.965 1.965 0.983
Z-Z, +D+Lr 2.0 0.0 nia n'a n'a 1.263 1.263 0.632
Z-Z, +D+0.7500Lr+0, 7500 2.0 0.0 nia nia nia 1.817 1.817 0.909
Z-E, +D+0.750L 2.0 0.0 nia n'a nia 1776 1.776 0.888
£-Z, +0.600 2.0 0.0 nia nia nia 0.7248 0.7248 0.362
Overturning Stability
Rotation Axis &
Load Combination... Owverturning Moment Resisting Moment Stability Ratio Status
Footing Has MO Owveriurning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has MO Sliding
Footing Flexure
; P Mu Side Tension As Req'd Gwvrn, As Actual As Phi*Mn Status
Flexure Axis & Load Combination kft Surface in®a i inta k-t
KK, +1.400 5.784 +Z  Botiom 0.5184 Ashin 0.5683 51.997 OK
K-, +1.400 5.784 -Z£  Botiom 0.5184 AsMin 0.5683 51.997 OK
K-, +1,200+0.500r+1.60L 10.529 +Z  Botiom 0.5184 AsMin 0.5683 51.997 OK
H-X, 41, 200+0.500r+1.60L 10.529 -Z  Botiom 0.5184 AsMin 0.5683 51.097 OK
K-, +1.200+1.800L 10,406 +Z  Botiom 0.5184 AsMin 0.5683 51.997 OK
H-M, +1.200+1.80L 10,406 -£  Botiom 0.5184 AsMin 0.5683 51.997 OK
K-X, +1,200+1.600r+L 8.757 +Z  Botiom 0.5184 AsMin 0.5683 51.997 OK
K-x, +1.200+1.600Lr+L B.757 -£  Botiom 0.5184 AsMin 0.5683 51.897 OK
MM, +1.200+1.80Lr 5.352 +Z  Bottom 0.5184 AsMin 0.5683 51.097 OK
X=X, +1.200+1.600r 5.352 -£  Botiom 0.5184 AsMin 0.5683 51.997 OK
¥, 1,200+ 8363 +Z  Botiom 0.5184 AsMin 0.5683 51.997 OK
K-, #1200+ 8363 -Z£  Botiom 0.5184 AsMin 0.5683 51.897 OK
XM, #1200 4.958 +Z  Botiom 0.5184 AsMin 0.5683 51.897 OK
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Footing Flexure

Mu Side Tension Az Req'd Gvrn. As Actual As Phi*Mn

Flexure Axis & Load Combination it Surface o 2 s ket Status
KX 41,200 4.958 -Z  Bollom 0.5184 Ashin 0.5683 51.997 oK
KX, +1.20040.500r+L B 488 +Z  Bollom 0.5184 Ashdin (.5683 51.997 OK
KX, +1.20040.500r+L 8.488 -Z  Bollom 0.5184 Aszhdin (.5683 51.997 OK
M-, 40,800 1718 +Z  Bollom 0.5184 Azhin 0.5683 51.997 oK
KX, +0.800 1718 -Z  Bollom 0.5184 Ashdin (.5683 51.997 OK
Z-Z,+1.40D 5.784 <X Bottom 0.5184 Ashdin (.5683 51.997 OK
Z-Z, +1.40D 5.784 +X  Boliom 0.5184 Aszhdin (.5683 51.997 OK
Z-Z, +1.20D+0.50Lr+1.60L 10.529 -¥  Bottom 0.5184 Aszhdin 0.5683 51.997 OK
Z-Z, +1.20D+0.50Lr+1.60L 10.529 +X  Boftom 0.5184 Ashdin (.5683 51.997 OK
Z-Z, +1.20D+1.60L 10.406 <X Bottom 0.5184 Aszhdin 0.5683 51.997 OK
Z-Z, +1.20D+1.60L 10.406 +¥  Boftom 0.5184 Ashin 0.5683 51.997 oK
Z-Z, +1.20041.60Lr+L B8.757 <X Botiom 0.5184 Ashdin (.5683 51.997 OK
Z-Z, +1.20D+1.60Lr+L B.757 +X  Boltom 0.5184 Ashdin (.5683 51.997 OK
Z-Z. +1.20041.60Lr 5.352 -¥  Bottom 0.5184 Ashin (.5683 51.997 OK
Z-Z, +1.200+1.60Lr 5.352 +X  Boltom 0.5184 Ashdin 0.5683 51.997 OK
Z-Z, +1.20D+L 8.363 -¥  Botiom 0.5184 Ashdin 0.5683 51.997 OK
Z-Z, +1.20D+L 8.363 +X  Boltom 0.5184 Ashdin (.5683 51.997 OK
Z-Z,+1.20D 4.958 -¥  Bottom 0.5184 Ashin 0.5683 51.997 oK
Z-Z,+1.20D 4.958 +X  Boltom 0.5184 Ashdin 0.5683 51.997 OK
Z-Z, +1.20D+0.500r+L 8.485 -¥  Bottom 0.5184 Ashdin 0.5683 51.997 OK
Z-Z, +1.200+0.50Lr+L 8.488 +¥  Boftom 0.5184 Azhin 0.5683 51.997 oK
Z-Z,+0.90D 3718 =¥ Botiom 0.5184 Ashdin 0.5683 51.997 OK
Z-Z,+0.90D 3718 +X  Boltom 0.5184 Ashdin 0.5683 51.997 OK

One Way Shear
Load Combination... Vu @ -X Vu @ +X Vu @ -Z Vu @ +Z Vu:Max Phi V¥n Vu ! Phi*¥n  Status
+1.400 G.43psi 6.43 psi 6.43 psi 6.43 psi 6.43 psi 75.00 psi 0.09 OK
+1.200+0.50Lr+1.60L 11.70 psi 11. 70 psi 11.70 psi 11.70 psi 11.70 psi 75.00 psi 016 oK
+1.200+1.60L 11,56 psi 11.56 psi 11.56 psi 11.56 psi 11.56 psi 75.00 psi 015 OK
+1.200+1.600Lr+L 9.73psi 9.73psi 9.73 psi 9.73 psi 9.73psi 75.00 psi 0.13 OK
+1,200+1.80Lr 545 psi 5.95psi 5.95 psi 5.95 psi 5.95 psi 75.00 psi 0.08 OK
+1.200+L 9,29 psi 9.29psi 9.29 psi 9.29 psi 9.29 psi T75.00 psi 0.1z OK
+1.200 5.51psi 5,51 psi 5.51 psi 5.51 psi 5.51 psi 75.00 psi 0.07 OK
+1.200+0.50Lr+L 943 psi 9.43psi 9.43 psi 9.43 psi 9.43 psi 75.00 psi 013 oK
+0.900 4,13 psi 4,13 psi 4.13 psi 4.13 psi 413 psi 75.00 psi 0.08 OK

Two-Way "Punching” Shear All units K
Load Combination... Vu Phi*¥n Vu ! Phi*Vin Status
+1.400 23.87 psi 150.00psi 0.1591 OK
+1.200+0.50Lr+1.60L 43.45 psi 150.00psi 0.2897 OK
+1.20D+1.60L 42.94 psi 150.00psi 0.2853 oK
+1.200+1.600Lr+L 36.14 psi 150.00psi 0.2409 OK
+1.200+1.80Lr 2209 psi 150.00psi 0.1472 OK
+1.200+L 34.51 psi 150.00psi 0.2301 OK
+1.200 20,45 psi 150.00psi 0.1354 OK
+1.200+0.50Lr+L 35.02 psi 150.00psi 0.2335 OK
+0.200 15.35 psi 150.00psi 0.1023 OK
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Footing @ Line 12 (From Line F to Line J)
Wall dead Load

Assumes Wall Wall Total Wall DL over
Wall DL (psf) . . .
Width (ft) Height (ft) Pad FTG. (kips)
155 8.5 30 39.53
Roof Beam DL (kips) 6.54
Floor Beam DL (kips) 7.38
Total Dead Load (kips) 53.45
Roof Beam LR (kips) 8.16
Floor Beam LL (kips) 49.74
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General Footing

Project File: GST Expansion.ec

DESCRIPTION: FDN @ 12 (From F to J)

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used ; ASCE 7-16

General Information

Material Properties

fc : Concrete 28 day strength

fy . Rabar Yield

Ec : Concrete Elastic Modulus

Concrete Density
@ Values Flexure
Shear
Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.

Min. Overturning Safety Faclor

Min. Sliding Safety Factor

Add Ftg W1t for Soil Pressure

Usa fig wt for stability, moments & shears : Yes
Add Pedestal Wt for Soil Pressure :

250 kei
0.0 ksi
3,122.0 ks
145.0 pef
0.90
0.750

0.00180
1.0:1
1.0:1

Yes

Mo

Usa Padestal wi for stability, mom & shear : Mo

Dimensions

Soil Design Values
Allowable Soll Bearing

Sall Density

Increase Bearing By Footing Weight
Soll Passive Resistance (for Sliding)
Seil'Concrate Friction Coeff.

2.0 ksf
110.0 pef
M

250.0 pof
0.30

Increases based on fooling Depth

Footing base depth below scil surface
Allow press. Increase per fool of depth
whan fooling base is below

20t
kaf
ft

Increases based on footing plan dimension

Allowable pressure increase per foot of depth

= kaf

when max. length or width is greater than

= ft

Width parallel to X-X Axis
Length parallel 1o Z-£ Axis
Footing Thickness

Pedestal dimensions...
px @ parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete. ..

at Bottom of footing

Reinfnr::ing

&0
&0
240 in

in
in
in

30in

Bars parallel to X-X Axis
Mumber of Bars
Reinforcing Bar Size

Bars parallel to 2-Z Axis
Mumber of Bars
Reinforcing Bar Size

Bandwidth Distribution Check (AC| 15.4.4.2)
Direction Requiring Closer Separation

Edge Dist. = 3"

8-

nfa
# Bars required within zone nia
# Bars required on each side of zone nia
Applied Loads
D Lr L S w E H
P : Column Load = 53.450 8160 49.740 k
OB : Overburden = ksf
M=xx = k-ft
M-zz = k=ft
Wex = k
W-z = k
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DESCRIPTION: FDMN @ 12 (From F to J)

DESIGN SUMMARY Design OK
Min. Ratic Item Applied Capacity Governing Load Combination

PASS 0.8510 Soil Bearing 1.902 ksf 2.0 ksf +0+L about Z-Z axis

PASS n'a Owerurning - X-X 0.0 k-t 0.0 k-ft Mo Owerturning

PASS nia Overlurning - £-2 0.0 k-ft 0.0 k-ft Mo Overturning

PASS nia Sliding - X-x 0.0 k 0.0k Mo Sliding

PASS n'a Sliding - Z-Z 0.0k 0.0k Mo Sliding

PASS nia Uplift 0.0k 0.0k M Liplift

PASS 03717 £ Flexura (+X) 18.476 k-fuft 49708 k-ftift +1.200+0.500Lr+1. 601

PASS 0.3717 £ Flaxure (-X} 18.476 k-fuft 49 708 k-fu'ft +1.200+0.50Lr+1.60L

PASS 037 X Flexure (+£) 18.476 k-t 49,708 k-fift +1.200+0.500r+1.60L

PASS 0.3717 X Flexurs (-Z) 18476 k-fuft 49708 k-ftift +1.200+0.500r+1.60L

PASS 0.2737 1-way Shaar (+X) 20528 psi 75.0 psi +1.20040.50Lr+1.60L

PASS 0.2737 1-way Shaar (-X) 20528 psi 75.0 psi +1.20040.50Lr+1.60L

PASS 02737 1-way Shaar (+Z) 20528 psi T5.0 psi +1.200+0.50Lr+1.60L

PASS 0.2737 1-way Shear (-£) 20528 psi 75.0 psi +1.200+0.50Lr+1.60L

PASS 0.5316 2-way Punching 79734 psi 150.0 psi +1.200+0,500r+17.60L

Detailed Results

Soil Bearing
Rotation Axis & Xecoc  Zeco Actual Soil Bearing Stress @ Location Actual [ Allow

Load Combination... Gross Allowable {in} Bottomn, -Z Top, +£ Left, -X Right, +X Ratio
XX, D Only 2.0 n'a 0.0 1.125 1.125 n'e n'a 0.5683
XX, 200 2.0 nia 0.0 1.802 1.802 n'a nia 0,851
X, +0+Lr 2.0 nia 0.0 1.253 1.253 e n'a 0.627
K-k, +0+0 750Lr+0.750L 2.0 n'a 0.0 1.804 1.804 n'a n'a 0.902
¥-x, +0+0. 7500 2.0 nia 0.0 1.708 1.708 e i 0.854
X-¥, +0.600 2.0 n'a 0.0 0.6751 06751 n'a n'a 0.338
Z-Z, 0 Only 2.0 n.o n'a n'a n'a 1.125 1.125 0.563
-7, +0H+L 2.0 0.0 n'a n'a n'a 1.902 1.902 0.951
Z-7, +DH+Lr 2.0 0.0 n'a n'a n'a 1.253 1.253 0.627
£-2, +0+0.750Lr+0.750L 2.0 0.0 n'a n'a ri'a 1.804 1.804 0.902
Z-Z, +0+0.750L 2.0 0.0 nia nfa nia 1.708 1.708 0.854
£-£, +0.600 2.0 0.0 n'a n'a nia 0.6731 06751 0.338

Overturning Stability

Rotation Axis &
Load Combination... Owverturning Moment Resisting Moment Stability Ratio Status

Footing Has NO Overtuming
Sliding Stability

Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has MO Sliding
Footing Flexure

All units k

. P Mu Side Tension As Req'd Gvrn, As Actual As Phi*Mn
Flexure Axis & Load Combination ot Surface 2 2 A2 ket Status
X=X, 1,400 9.354 +Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1,400 9.354 -Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1, 200+0,500r+1, 600 18476 +Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1, 200+0,500r+1, 6001 18476 -Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1. 200+1,60L 17 966 +Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, +1,200+1,60L 17.966 -Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1,200+, 600r+1 15.867 +Z Bottom 05184 AsMin 0.5425 49,708 oK
X=X, 1,200+, 600r+1 15.867 -Z Bottom 0.5184 AsMin 0.5425 49,708 oK
X=X, 1, 200+1,600r 2.650 +Z Bottom 05184 AsMin 0.5425 49,708 oK
X=X, 1, 200+1,600r 2.650 -Z Bottom 05184 AsMin 0.5425 49,708 oK
X=X, 1, 200+0 14.235 +Z Bottom 05184 AsMin 0.5425 49,708 oK
X=X, 1, 200+0 14.235 -Z Bottom 05184 AsMin 0.5425 49,708 oK

H-X, #1200 8018 +Z£  Bottom 0.5184 AsMin 0.5425 49,708 OK
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DESCRIPTION: FDN @ 12 (From F to J)

Footing Flexure

: P Mu Side Tension As Req'd Gwrn, As Actual As Phi"Mn
Flexure Axis & Load Combination kft Surface it e oo, koft Status
X-X, +1.200 8.018 -Z  Bottom 0.5184 AsMin 0.5425 49.708 OK
X-X, +1,200+0.500r+L 14.745 +Z  Boltom 0.5184 AsMin 0.5425 49708 OK
X-X, +1,200+0.50Lr+L 14.745 -2 Bottom 0.5184 AsMin 0.5425 49.708 oK
X-X, #0800 6.013 +Z  Bottom 0.5184 AsMin 0.5425 49708 OK
X-X, #0800 6.013 -Z  Bottom 0.5184 AsMin 0.5425 49708 OK
Z-£, +1.400 9.354 =% Bottom 0.5184 AsMin 0.5425 49.708 OK
Z-Z, +1.400 9.354 +X  Bottom 0.5184 AsMin 0.5425 49708 OK
£-£, +1.200+0.50Lr+1.60L 18.476 -5 Bottom 0.5184 AsMin 0.5425 49708 OK
£-Z, +1.200+0.50Lr+1.60L 18.476 +¥  Bottom 05184 AsMin 0.5425 49708 OK
Z-£, +1.200+1.60L 17966 -5 Bottom 0.5184 AsMin 0.5425 49708 OK
£-£, +1.200+1.60L 17966 +X Bottom 0.5184 AsMin 05425 A8 708 OK
£-Z, +1.200+1.60Lr+L 15.867 -¥  Bottom 05184 AsMin 0.5425 49.708 OK
£-Z, +1.200+1.60Lr+L 15.867 +¥  Bottom 0.5784 AsMin 0.5425 49.708 OK
Z-£, +1.200+1.60Lr 9.650 =X Bottom 05784 AsMin 0.5425 49.708 OK
£-Z, +1.200+1.60Lr 9.650 +X  Bottom 0.5184 AsMin 0.5425 49.708 OK
£-7, +1.200+L 14.235 -X Bottom 05184 AsMin 0.5425 49708 OK
F-Z, +1.2004L 14,235 +X  Botlom 0.5184 AsMin 0.5425 49.708 OK
L-F, +1.200 s0ia =X Bottom 05184 AsMin 05425 48 708 OK
Z-Z, +1.200 a018 +¥  Boltom 05184 AsMin 0.5425 49 708 OK
Z-£, +1.200+0.500Lr+L 14.745 -X Bottom 057184 AsMin 0.5425 49708 OK
Z-Z, +1.200+0.50Lr+L 14.745 +¥  Boltom 05184 AsMin 0.5425 49 708 OK
Z-Z, +0.890D G013 -%  Bottom 0.5184 AsMin 0.5425 49708 OK
Z-Z, +0.8900 6013 +X  Bottom 0.5184 AsMin 0.5425 49708 OK
One Way Shear
Load Combination... Wu @ -X Vu @ +X Vu@ -2 Vu @ +2 Vu:Max PhiVn Vu / Phi*¥n  Status
+1.400 10,39 psi 10.38 psi 10.39 psi 10.39 psi 10.38 psi 75.00 psi 014 OK
+1,200+0 500Lr+1,60L 2053 psi 2053 psi 2053 psi 20.53 psi 20.53 psi 75,00 psi 027 oK
+1.20D+1.60L 19.96 psi 19,96 psi 19,96 psi 10,98 psi 19.98 psi 75.00 psi 0.27 oK
+1.200+1 60Lr+L 1763 psi 17.63 psi 17.63 psi 17.63 psi 17.63 psl 75.00 psi (.24 OK
+1.2004+1.60Lr 10.72 psi 10.72 psi 10.72 psi 10.72 psi 10.72 psi 75.00 psi .14 OK
+1.200+L 15.82 psi 15.82 psi 15.82 psi 15.82 psi 15.82 psi 75.00 psi 0.21 oK
+1.20D 891 psi 8.91 psi 8.91 psi 891 psi B.81 psl 75.00 psi 12 OK
+1.20D+0.80Lr+L 16.38 psi 16.38 psi 16.38 psi 16.38 psi 16.38 psi 75.00 psi (.22 OK
+0.90D 6.68 psi 6.68 psi 6.68 psi 6.68 psi 6.68 psi 75.00 psi 0.09 OK
Two-Way "Punching” Shear All units k
Load Combination... Vu Phi*¥n Vu [ Phi*¥'n Status
+1.400 40.37 psi 150.00ps: 02691 OK
+1.200+0.500Lr+1 8BOL 79.73 pai 150.00ps: 05318 oK
+1.20D0+1.60L 77.53 psi 150.00ps: 05169 OK
+1.200+1 B0Lr+L 68.48 psi 150.00ps: 0.4565 OK
+1.200+1.60Lr 41.84 pzi 150.00 ps 0.2776 OK
+1.200+L 61.43 p=i 150.00ps: 0.4086 OK
+1.200 34,60 psi 150.00ps: 0.2307 OK
+1.200+0.50Lr=L 6383 psi 150,00 ps: 0.4242 oK

+0.90D 25.95 psi 150.00psi 0173 OK
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Stair framing:

Stringer

@ FORTE @

MEMEER REPORT

Floor, Stair: Stringer Stair
1 piece(s) 2 x 8 DF No.2

Owemall Length: 100 7

PASSED

= +
o 0
|- L .
1 |
[1
All lncations are measured from the cutside face of left support (or left cantilever end). All dimensions are horizantal.
Design Results Actual & Location Allowed Result LDF | Load: Combination (Pattem) System - Foar
" = Membsar Type © Drop Beam
4 , 7 -- i L ]
Mermnber Reaction (Ibs) 381 @ 1(?‘3 1.f2. 1406 (1.50%) | Passed (27%) 1.0 D+ 1.0 L (40 Spans) Building Use : Commercal
Shear (lbs) 335@ 9B 1/ 1305 Paszed (26%) 1.00 | 1.0 D+ 1.0L (Al Spans) Building Code ! 1BC 2016
Moment (Fi-lbs) 965 @ 5' 2 347 1183 Passad (B2%) 100 | L.0D+ 1.0L (Al Spans) Design Mathodology : ASD
Live Load Defl. {in) 0.165 @ &' 2 3/4° 0.338 Passed (L/734) == 1.0 D+ 1.0 L (Al Spans)
Total Load Defl. (in) 0,234 @ 5' 2 347 0,506 Passad (L/520) == 1.0 0+ 1.0 L (Al Spans)
= Daflection criterla: LL (L350} and TL (L2400,
= Allawerd mament does not reflect the adjustment Ffar tha beam stability Tactar,
= Applicable calculations are based on MO,
Bearing Langth Loads to Supports (1bs)
Supports Total | Available | Required | Dead | Floor Live | Total |Accessorles
1 - Pate an concrete - OF 3.50° 3.50° 150" 115 79 334 |Mone
2 - Hanges on 7 1/4" DF beam 3.50° Hangar! 1.50¢ 117 286 403 |Seenole b
« &t hanger supports, the Total Bearng dimension is equal to the: width of the mataral that is supporting the hanger
= U See Connector arid belew for additional information andfor requirements,
Lateral Bracing Bracing Intervals Comments
Togp Edge (L) 91" nfc
Eottom Edge {Lu) 10 9" nfc
=Maximum allwable bracing intervals based on appled load.
Connector: Simpson Strong-Tie
Support Modied Seat Length Top Fasteners Face Fasteners Member Fasteners | Accessories
2 - Face Maunt Hanger LU2A 1507 [STH G-10ckk1.5 A-10cdx1.5
= Rafar to manufacturar notes and nstructions for proper installation and usa of all connactors,
Dread Floar Live
Vertical Loads Location (Side) Tributary Width | (0.90) (100) | comments
0 - Sl Weight (PLF) 0o 103 13" VT ZE -
1 - Uniform (PEF) o 1o 14 14.4 40,0 Diefault Load
Weyerhaeuser Notes
Wayerhasuser wamants that the szing of its producs will be in accordance with 'Weyerbasuser product design criteria and published desgn values. Wepehaeuser apressly dsdams any other wamanties
related o the software. Use of this software & not intended to ciroumseent the reed for 8 design prafessional as determinad by the authority having jursdiction. The designer of record, builder or framer is
respansible to assure that this caloulation & compatible with the overall project, Accessories (Rim Board, Blocking Fanels and Squash Blocks) are not designad by this software. Products manufactured at
Waeyerhasuser facibties are third-party cetified to susssinable forestry standards, Weyerhseuser Enginsarad Lumber Products Rave besn evaluated by [00-ES under svalustion reports ESR-1153 and ESR-1387
andfor tested in accordance with apalicable ASTM standards. For current code evaluation reports, Weyerhaeiuser product literstune and installation detais refer o
waw. wayerhaauser, com/woodproducts/document-library,
The procuct applcation, iInput deskgn loads, dimensions and support information hawe been provded by ForteWES Software Operator
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Landing Joist

“ FORTE @ MEMBER REPORT PASSED

Floor, Stair; Landing Joist
1 piece(s) 2 x 12 DF No.2 @ 16" OC

Creerall Length: 3 5"

[
(=% J

k
1
[1

Al locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual & Location Allowsd | Result LDF | Load: Combination (Pattam) Systam : Foor

. - . Memiber Type @ Joist
Mermber Reaction (Ibs) 319 @ 2 142 . 2109 (2,25%) | Passed (15%) 10D+ 1.0 L (Al Spans) Buikling Use : Commercal
Shear (lbs) 241 @ 1'2 34 2025 Passed (12%) 10D | 1.0D0+ 1.0 L (Al Spans) Building Code | 15C 2018
Moment {Fi-lbs) F02 @ 4'B /2" 1629 Passed (43%) 1.00 | 1.00 + 1.0 L (Al Spans) Dessign Mathcoology = ASD
Livie Load Defl, {in) 0.028 @ 4' B 1/2° 0.225 Passed (1/999+) - |1.0D+ 1.0 L (8 Spans)
Total Load Defl. (in) 0.036 @ 4' 812" 0.450 Passed (1/999+) -~ |1.0D+ 1.0L (Al Spans)
TJ-Pro™ Rating TNiA MiA A - /A

+ Dwflection criteria:z LL (L'430) and TL (L2400,

£ 15% incrzase in the moment capadty has been added to account for repetitiee member usaga,
+ A 40.3% decreasa in the moment c2pacity has been added to acoount for laberal stability.

+ Applicaile calculations are based an NS,

+ Mo compasite action betwean deck and joist was considered in analysis.

Bearing Length Loads to Supports (1bs)
Supports Total | Avallable | Required | Dead | Floor Live | Total |Accessories
1 - Stud wall - F 3.50" 225" 1.50° 75 51 16 |11/ Rim Board
2 - Stud wall - BF 350" 2.25" 1,50" 75 51 6 |11/ Rim Board

= Rlim Board i5 essamed o carry &l 10a0s appked dinedlly above I, Dypessing e member baing oesigned.

Lateral Bracing Bracing Intervals Commants
Tog Edge (L) End Baaring Paints
Bottom Edge (Lu) End Bearing Points

Vertical Load Location (Side) Spacing (0.90) (1.00) Cormbents
1 - Unifarm (PSF) 0to & 5° 16° 12,0 400 F;f;"“ Lommerda

Weyerhaeuser Notes

‘Wayerhacuser wamants that the szing of its products will be in accordance with Weyerhasuser product design criteria and published design values, Weyemaeuser exprosshy dscams amy other wamanties
reslated to the software. Lse af this saltwere & not inbendad ta circamwent the need far & disgign prafessianal as determingd by the sutheeily having jursdiction. The designer ol record, builder ar framer is
respansible to assure that this caloulation i compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
‘Wayerhacuser facilties are thind-pary cemtified to susinable forestry standards, ‘Weyerhaouser Engineerad Lumber Products have been evaluated by ICC-E5 under evaluation reports ESR-1153 and ESR-1387
andiar testad in sccondance with apolicable ASTH standards. For current oode evaluation reports, Weyerhaeuser product lierature and installation detals refer o

wavs wayerhassuser. com/ woodproductsfdocument -ibeary.

The produdt application, input design loads, dimensions and support information have bean provided by ForteWEE Software Oparator
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Landing Beam.
= .
a FORTE @@ MEMBER REPORT PASSED
Floor, Stair: Landing Beam
1 piece(s) 4 x 12 DF No.2
Creerall Length: & 5°
= +
0 0
I 810 L
A 1
0

Al bocations are measured from the outside face of left support (o left cantlever end). All dimensions are horlzontal,

Design Results Actual @ Locati Al Result LDF | Load: Combination (Pattern) System : Floar

- . " — Meriber Type ! Flush Beam
Moember Reaction (1bs) 1243 l:‘@2 _ 45922 [2.25") | Passed (25%) L0 D+ L.O0L (Al Spans) Buidling Use : Commerelal
Shear (lbs) 939 @ 1' 2 374 4725 Passed [20%) 1.00 | 10D + 1.0 L (Al Spans) Buikding Code : TEC 2018
Marment (Fr-lbs) 2764 @ 4" d 142" GG Passed (46%) 100 | 10D+ 1.0L (Al Spans) Design Methadakogy : ASD
Live Load Defl. {in) 0.046 @ 4" 8 1/2" 0.227 Passed (L/999+) - 1.0 D + LOL (Al Spans)
Total Load Defl. (in) 0.062 @ 4'§ 12" .454 Passed (L/O99+) - 1.0 0+ 1.0L (Al Spans)
= Deflection criberia: LL {L/480) and TL (L/240).
* A0, 7% decrease in the mement capacity has been addad to account for lateral stability,
= Apphcable caloulations ane based on NOS,

Bearing Length Loads to Supparts (k=)
Supports Total Availabla | Required Daad Floor Live | Total |Accessories
1 - Stud wall - DF 350 205" 150" 128 042 1370 |1 1747 Rim Board
2 - Stud wiall - DF 3507 225" 1.50° 128 042 1230 |1 174" Rim Board
= Rim Board s assumed o carry &l Ioads appled drectly above it, byoassing the membsr b2ng designed.
Lateral Bracing Bracing Intervals Comments
Top Edga (Lu) 4+ afe
Bottam Edge (Lu) 4 afc
Dead Floor Live

Vertical Loads Location (Side) Tributary Width | (0.90) (1.00) | Comments
0 - Self Weight (PLF) 1 1/4" ta 9" 3 374° L T2) 100
1 - Uriform (F5F) Io¥s ¥ 126 apg  |Pefeuk Commenci
Weyerhaeuser Notes
Wieparhacuser warrants that the sizng of its products will be in accordance with Weyerhasuser product design criteria and published desion vakues, Weyrrhaeuser expressly disdaims any other warranties
redated bo the softwara, Usa of this software is not intended o circumvent the nead for a degign professional as determined by the autherity having Jurisdiction. The degigrer of racord, Buikler ar framar is
respansizle to assure that this cakoulation is compatibke with the overall project. Accessories (Rim Board, Bloddng Panets and Squash Blocks) are not designed by this software. Froducts manufactured at
Werperhaouser faclibes are thicd-party certified bo sustainable forestry standands. Weyerbaeuser Engnenned Lumber Products hewe been evaluated by 10C-ES under evaluztion reparts ESR-1153 ang ESR-1287
andfor tested i accardance with apolcable ASTM atandards. For current code evaluation reports, Weyerhaeuser praduct iterature and installation detzils refer o
vavi. wevarhaeuser comwood productsfdecument-librany.
The product application, input desian lads, dmensions and suapart information have bean provided by ForteWEB Software Operator
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Opening framing:

Header Beam
| Steel Beam Project File: GST Expansion.ect

DESCRIPTION: Opening Beam

CODE REFERENCES
Caloulations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties
Analysis Methed Allowable Strength Design Fy : Steel Yield : 36.0 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 2.0 ft from Left-Most support
Fegular spacing of lateral supports on length of beam = 2.0t

D0 460}
- = H - i
. X D{0.090) L{0.9375) ,
) . L{0.0910} Lr{0.130) .
P HS Sntxd/a # :
| Span - 10.0 it |
| I
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight MOT internally calculated and added
Uniform Load © D =0.0140, Lr = 0.020 ksf, Tributary Width = 6.50 ft, (Roof Load)

Uniform Load ;. D= 00120, L=01250 ksf, Tributary Width = 7.50 ft, (Floor Load)

Uniform Load : D = 0.1150 ksf, Tributary Width = 4.0 ft, (Wall Load)

DESIGN SUMMARY [ DesignOK |
Maximum Bending Stress Ratio = 0.695: 1 Maximum Shear Stress Ratio = 0177 : 1
Section usad for this span H556x6x3/8 Section used for this span HS56x6x3/8
Ma : Applied 18,731 k-fi Va @ Applied 7.893 k
M/ Omeaga : Allowable 28 383 k-ft V'Omaga - Allowable 44716 k
Load Combination +0+L Load Combination +D+L
Lacation of maximum on span 0.000 ft
Span # whare maximum ocours Span # 1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transiant Deflection 0.185 in Ratio = G48  ==360
Max Upward Transient Deflection 0.000 in Ratio = 0 =380 Span: 1L Only
Max Downward Total Deflection 0.311 in Ratio= 385 ==180 Span: 1. +D+L
Max Upward Total Deflaction 0,000 in Ratio = 0 =180
Maximum Forces & Stresses for Load Combinations
Load Comoinaton TWax Siress Hanos Summary ol Moment values Summary ol Shear Values
Sagment Length Span # hdl W Mmax + Mmax- Ma Max Mnx MnxOmega Cb Rm Va Max  VnxVnx/Omega
O Only
Dsgn.L= 200f 1 0181 0072 513 513 47.40 28.38 1.571.00 321 T468 4472
Dsgn.L= 200t 1 0.271 0.043 7.69 513 7.69 47.40 28.38 112 1.00 192 7468 44 .72
Dsgn.L= 200f 1 0.282 0014 2.0 7.69 B 47.40 2838 1.01 1.00 084 T4.68 4472
Dsgn. L= 2001t 1 0.271 0.043 7.69 513 7.69 47.40 28.38 1.121.00 192 7468 4472
Dsgn. L= 2.00ft 1 0.181 0.072 513 513 47.40 28.38 1.551.00 320 T468 4472
+D+L
Dsgn. L= 2001t 1 0.445 DATT 12,63 12.63 47.40 2838 1.57 1.00 789  T468 4472
Dsgn. L= 2001t 1 0.667 0.106 18.04 1263 18.94 47.40 2835 112 1.00 474 7468 4472
Dsgn. L= 2001t 1 0.695 0.035 19.73 1894 18.73 47.40 2838 1.01 1.00 1.58 T4.68 4472
Dsgn.L= 2001 1 0.667 0,106 18.94 1263 18.94 47.40 2838 1.121.00 474 7468 44,72
Dsgn. L= 2001 1 0.445 DATT 12683 12.63 47.40 28,38 1.551.00 T.B9 T4.68 44,72
++HLr

Dsgn. L= 2001 1 0217 0.086 E17 B17 47.40 28,38 1.57 1.00 386 T4.868 44,72



12881 1116th CERRITIOS 2021-057

Project Project No.
CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 60 |Of: 114 ‘
Subject By Date

Steel Beam Project File: GST Expansion_ec l

DESCRIPTION: Opening Beam

Maximum Forces & Stresses for Load Combinations

Load Combination Wax Stress FHafios Summary of Moment valies Summary of Shear Valdes
Segment Langth Span # M v Mmax+ Mmax- MaMax Mnx MedOmega Cb Rm VaMax  VnxWnx'Omega
Dsgn. L= 2.00ft 1 0.326 0.052 9.25 617 9.25 47.40 2838 1.121.00 231 7468 44,72
Dsgn. L= 2.00ft 1 0.340 0.077 9.64 9.25 9.64 47.40 25.38 1.01 1.00 077 74.68 44.72
D=sgn. L= 2.00f 1 0.326 0.052 9.25 617 9.25 47.40 28.38 112 1.00 231 T4.68 44,77
Dsgn. L= 2.00ft 1 0.217 0.086 6.17 8.17 47.40 28.38 1.551.00 385 7468 4472
+0+0.750Lr+0. 7500
Dsgn. L= 2.00f 1 0,406 0,161 11.53 11.53 47.40 28.38 1.571.00 721 7468 44.72
Dsgn. L= Z2.00M 1 0608 0.0a97 17.30 11.53 17.30 47.40 2838 112 1.00 4.32 7468 44.72
Dsgn. L= 2.00f 1 0635 0.032 18.02 17.30 18.02 4740 28.38 1.01 1.00 1.44  T4.68 44.72
Dsgn. L= Z200ft 1 0.609 0.097 17.30 11.53 17.30 47.40 28.38 112 1.00 4.32  T46B 4472
Dsgn. L= Z200f 1 0.406 0161 11.53 11.53 4740 2838 155 1.00 721 7468 4472
+0+0, 750L
Dsgn. L= 2001 1 0.379 0.150 10.75 10.75 47.40 2838 157 1.00 B.72  T4EB 44.72
Degn. L= 2001t 1 0.568 0.090 16.13 10.75 16.13 4740 2838 1121.00 4.03  T4E8 4472
Degn. L= 2.00ft 1 0.592 0.030 16.80 16.13 16.80 47.40 2838 1.01 1.00 1.34 T4.68 4472
Degn. L= 2.00ft 1 0.568 0.090 16.13 1075 16.13 47.40 2538 112 1.00 403 7468 4472
Degn. L= 2.00ft 1 0.379 0.150 10.75 1075 47.40 2538 155 1.00 B.Y2 7468 4472
+0.60D
D=gn. L= 2.00ft 1 0.108 0.043 3.08 3.08 47.40 25.38 1.57 1.00 1.92 T4.68 4472
Dsgn. L= 2.00ft 1 0.163 0.026 4.62 3.08 4.62 47.40 28.38 112 1.00 115  T4.68 4472
Dsgn. L= 2.00ft 1 0.169 0.009 4.81 4.62 4.81 47.40 2838 1.01 1.00 038 7468 4472
Dsgn. L= 2.00ft 1 0,163 0.026 4.62 3.08 4.62 47.40 2538 112 1.00 1.15  74.68 4472
Dsgn. L= 2.00ft 1 0.108 0.043 3.08 3.08 47.40 25.38 1.551.00 1.92 T4.68 4472
Overall Maximum Deflections
Load Combination Span Max, "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D=+L 1 03115 5.029 00000 0.000
Vertical Reactions Support nolation : Far lefl is # Values in KIPS
Laad Combination Suppart 1 Suppart 2
Cwverall MAXimum 7803 7803 21.405
Cwverall MINimum 0.650 0G50 21.405
O Cnly 3205 3205 21.405
“D=L T893 7883 21.405
+D+Lr 3855 3855 21 405
«D+0, T50L+0.750L 7208 7208 21.405
+D0.750L 6.721 6721 21.405
+0.60D 1.923 1.923 21.405
Lr Only 0650 0.650 21.405

L Cnly 4 683 4 63d 21.405
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Opening Column.

Steel Column

Project File: GST Expansion.ect

DESCRIPTION: Opening Column

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : HSS56x6x3/8

Analysis Method -
Steel Stress Grade
Fy : Steel Yield

E : Elastic Bending Modulus

Allowable Strength

6.0 ksi
29, 000.0 ksi

Owerall Column Height 14.0 #
Top & Botiam Fixity Top & Bottom Finned
Brace condition for deflection (buckling) along columns ©
X=X (width) axis
Unbraced Length for buckling ABOUT ¥-¥ Axis =14 ft, K = 1.0
Y¥-¥ (depth) axis :
Unbraced Length for buckling ABOUT X-X Axis = 14, K= 1.0

Appliﬂd Loads Service loads entered, Load Factors will be applied for calculations.
Column self weight included ; 384,720 Ibs * Dead Load Factor
AXIAL LOADS . ..
Opening Beam: Axial Load at 12.0 ft, D = 3.205, LR = 0.650, L = 4 688 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.06742 : 1 Maximum Load Reactions . .
Load Combination +D+L Top along X-X 00k
Location of max.above base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . .. Top along Y=Y 00k
Pa : Axial 8278 k Bottom along ¥-¥ 0.0k
Pr ! Omega @ Allowabh 122779 k
Ma-x : Applisd 0.0 k-t Maximum Load Deflections . . .
Mn-x / Omega : Allowable 28383 kft  AenevYy 000 at 0.0ft above basa
A for load combination @
Ma-y : Applied 0.0 k-t
Mn-y { Omega @ Allowabla 28,383 k-ft Along X-X 0.00in at 0.0f above base
for load combination :
PASS Maximum Shear Stress Rati 0.0 1
Load Combination 0.0
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 00 k
V! Omega : Allowable 0.0 k
Load Combination Results
M jal + i hear
Load Combination Stress Rafic Status  Location Che  Chy  Kuxlx/Ry Kyly/Rx Stress Rafio Status  Location
D Only 0.029 PASS 0,00 ft 1.00  1.00 7368 T3i68 0,000 PASS 0.00 i
+D+L D067 FASS 0.00 ft 1.00  1.00 Tisl  Ti68 0,000 PASS 0.00 /&
+D+Lr 0.035 PASS 0.00 ft 100 1.00 7iGa  T3i68 0,000 PASS 0,00 ft
+0+0,750Lr+0,750L 0062 PASS 0.00 ft 100 1.00 7368 7368 0,000 PASS 0.00 ft
+D+0, 75001 0.058 PASS 0.00 ft 1.0 1.00 7iga  T3i68 0.000 PASS 0.00 fi
+0.600 0018 PASS 0.00 ft 100 1.00 7368 7368 0.000 PASS 0.00 ft

Maximum Reactions

Mate: Only non-zero reactions are Hstad.

Axial Reaction  X-X Axis Reaction

k ¥-Y Axis Reaction Mx - End Moments k=it My - End Moments

Load Combination @ Basa @ Basa @ Top @ Base @ Top [@ Base @ Top [@ Basa @ Top
O Only 3.590
+D+L B.278
+D+Lr 4240
+D4+0. 750Lr+0.750L 7.593
+D+0.750L 7108
+0.600 2,154
Lr Only 0.650
L Only 4688
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Steel Column

Project File: GST Expansion.ec

DESCRIPTION: Opening Column

Extreme Reactions

Axial Reaction  X-X Axis Reaction

k ¥-Y Axis Reaction  Mx - End Moments k-ft My - End Moments

Item Extreme Value (@ Base {@ Basze (@ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maxirmum B.2T78
" Minimum 0.650
Reaction, X-X Axis Base Maximum 3.590
" Minimum 3.590
Reaction, Y-Y Axis Base Maximum 3.590
- Minimum 3.580
Reaction, X-X Axis Top Maximum 3.580
. Minimum 3.580
Reaction, ¥-Y Axis Top Maximum 3.590
" Minirmurm 3.5490
Mament, X-X Axls Base Maximum 3.590
" Minirmierm 3.590
Maoment, ¥-Y Axis Base Maximum 3.580
" Minimum 3.590
Moment, ¥-X Axis Top  Maximum 3.590
" Minimum 3.590
Moment, ¥-Y Axis Top  Maximum 3.590
b Minirmum 3.580
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection  Distance Max, ¥-Y Deflection Distance
D Onby 0.0000 in 0.000 f 0.000 in 0.000 i
+0+L 0.0000 in 0.000 f 0.000 in 0.000 f
+D+Lr 00000 in 0.000 f 0.000 in 0.000
+0+0. 750Lr+0, 7500 0.0000 in 0.000 f 0.000 in 0.000 ft
+0+0,750L 00000 in 0.000 fi 0.000 in 0.0000
+,60D 00000 in 0.000 f 0.000 in 0.000 ft
Lr Qnly 00000 in 0.000 f 0.000 in 0.000 ft
L Only 0.0000 in 0.000 6 0.000 in 0.000 ft
Steel Section Properties | HSS56x6x3/8
Depth = 6.000 In | 3 = 39.50 in"4 J = G4 600 in*4
Design Thick 0,349 in S oxx = 13.20 I3
Width = 6.000 in R xx = 2280 In
Wall Thick = 0.375 in Zx = 15.800 in"3
Arga = 7T.580 int2 | yy = 39500 int4 C = 22100 0t
Weight = 27 480 plf Syy = 13.200 in*3
R yy - 2.280 in
Yoo = 0.000 in
Sketches
+% N vz
I
& Load 1 X
3 % ; ;
o L i

R GARRR R AR AR R

6.00in
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Mechanical Framing:

10d @6"0.C.

PER PLAN

o e

@%%%@%@

— 4xd - y
6 4x4 BLK'G
N W/ LUS HGR 4x8 _/'v
SUB-PURLIN

4x8

3/8" DIA. SCREW x4"

LONG @ 12"0.C., 2
SCREWS MIN. EA. SIDE

10d TOE NAILS

@8"0.C. TYP.

ROOF SHEATHING —\

10d @ 6" 0.C.

\BEAM PER PLAN
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Mechanical Beam

« FORTEWEB MEMBER REPORT PASSED

Roof, Roof; Mech. Beam
1 piece(s) 4 x 8 DF No.2

Creerall Length: & 3

- l -
v “
5 .
1 q
i
Al locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal,
Design Results Aetusl @ Loeation Allowed Result LDF | Load: Combination (Patterm) Systam - Roaf
Mamber Reaction (lbs) 617 @ 1 1,27 3281 (1,50°) | Passed (19%) | 1.00 (All Spans) f‘m’-'i';i""' LT:;T ;a?sﬁhn::m
Shear {lbs) 613 & 8 3/4° 2741 Passed (2244) 0.90 | 1.0 D (Il Spans) mmg Code ; [BC 2018
Moment [F-lbs) 2341 @ 4 2666 Passed (BB%) 0.90 | 1.0 D (Al Spans) [esign Methodalogy © ASD
Live Load Defl. (in) 0,000 @ 1 1/2° 0,400 Passed (L/999+) — |10 00 spans) Member Fitch : 0712
Total Load Defl, (in} 0,122 @ 4' 1 3/16" 0.533 Passed (L/787) - | 1.0 D (All Spass)

» Deflection citeria: LU {L/240) and TL (L1800,
= A 0L9% decrease in the moment capacity has bean added to account for lateral stability,
= Applicable calculalions are basad an NDS.

Bearing Length i mmm
Sl.lppﬂrtﬁ Total Available | Required Daad Factored |Accessories
1 - Hangeran 7 14" DF beam 1.50" Hanger! 1.50° &7 a17 Sae nobe 1
2 - Hangeran 7 104" DF beam 1.50° Hangeri 150" Rl a1 Son nobe 1

= &t hanger supports, the Total Beanng dimension ts equal to the width of the matenal that is supporting the hanger
# L See Connector grid below for additional information and/for reguirements,

Lateral Bracing Bracing Intervals Commeants
Top Edga (Lu) End Baaring Points
Bottom Edga (Lu) End Bearing Points

Connector: Simpson Strong-Tie

Support Meadel Seat Length Top Fasteners Face F F s | Aee
1 - Face Maunl Haiger LUS46 200 o, 410015 4-100
2 - Face Maunl Haiger LUS46 2007 1o, #1015 4-10d

« Rafer to manufacturer notes and mstractions for proper installation and use of al connectors,

Dead
Vertical Loads Locaticn (Side) Tributary Width [ (0.90) | Comments
0 - Saif Weight (PLF) 112" =8 11/2° B B
1 - Peirtt {It) &' (Froat) BYA 1146 Dafzult Load

Weyerhaeuser Notes

Weyerhassuser warranld thal the szing of its products will be in scoondance with Weperhassuser pradudt design eritéria and published degign values. Weyerhaeoser expresshy disdaims army olber warranlies
redated to the software. Use of this softbware is not intendad to circumwent the reed tor a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
respansible to assure that this caloulation & compatike with the averall praject, Accessories (Rim Board, Bloddng Fanels and Squash Blocks) are not designed by this software, Products manufactured ac
Weyerhassuser facililias are thind-party certifies] to sustainable forest ry standands. Weyerhseuser Enginesrad Lumber Products have been evalusled by [I0C-ES urder svalustion réports ESR-1153 and ESR-1387
andfor tested in accordance with applicable ASTM standands. For current code evaluation raports, Weyerhasuser product ierature and installation details refer to

www.warper hasuser, com/wood products/document-library.

Ther prcduick applcation, Input desian loads, dimensons and suppart information have bean prosided by ForteWER Software Gparator
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Component: RTU4 Detail: Misc
Parameters
JUnit Dimensions Value Units
Length [Long Dimension) (L) T in Bolt Pattern N.T.5
Widih {Short Dimensian) (W) 44 in [in.)
Haight 42) #in, '
Wiaighl (Wph 1146 Ib.
JHeighl af ©G (H ! 2 Min j{H:2) 22 in.
lLength Ecoantricity { 10% min } 30N
Widih Eccaniricity (10% min.) 20 in. " > i 43
[Seismic Parameters Valua Units "
Frasponse Amplification Factor (a.) 25
[FResponse Facior () i
immartance Facion (1) 1
Set=mic Amplification (11} 2
[Haight af Buikling (h} 3421
samparant Elevation {7} 0
[5hart Period Spectral Accelaralion [Sh.) 13584 g b ;:'.' &
Design Forces
[Dasion Laderal Saismic Fomos (Fpo.) 2395 b
{F i EEEE
{F P 228931 b
Pdcximum Bolt Shear: v =Fpa ! Z a6t b
mplified Bolt Shear. v = 0y'Fee ' 2 T51.21 b,
Paximum Uplitt. 080 -0.2Ev + 1.0ER 101785 b,
famiplified Uplit: 050 - 0.2Ev + OEh 120385 b 1 " > Fp >
Bolt _ _ o . _ Nlangle wi Bait snea_r if | Baht shxa_u' if Max Ma_: Ma_:
group X (in.) ¥ (in.) Dia. {im.} | lax qin_‘]. Iyy [in_J]. Ixy (in.") dr |:|n.:| +X Ioal:! a(‘.tE. inL |load .a[:ts. in W Shl_!ar tension tension
Direction Direction (kip) |LRFD (kips)| ASD (kips)
1 4.00 3.00 0.20 11.34 3247 43.51 37.22 -2.81 0.0827 0.18 1018 0.730
2 3.00 41.00 0,20 11.34 3217 43.51 ar.2z2 2.61 01481 0.29
3 G7.00 3.00 0,20 11.34 3247 43.51 ar.az -0.54 00827 (.38
4 G7.00 41,00 020 11,34 3247 43.51 3722 .54 0.1461 0.38

Suerage 35.000 22 000 Tatals

45.36

128.68 174.04
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Shear Load, ASD = 376/1.4 = 188 Ibs

Withdrawal load, ASD = (1204 Ibs/6 screw)/1.4 = 143 Ibs

By inspection, 3/8” lag screw with 4” embedment is adequate.

- —
_E ﬁ . = § g o % %
3 Y- 2 1 2 F T 253 g 2
58 85 3 - r r % E = o B g @ Ecé E £
= (32 55 832 w & 23 gxi Zi g8 522 |8fsgss 83
83 |25| %3 | 583 | §8 | 8z | 335 | 7j¢ 72 | $8% |ze: 88| 13
aE |38 i) OES [ug=] 6aZ 0o T 0T O & oS |oddzs oz

t. D Z Z Z Z; Z Z Z Z Zy Z Zy Z Z Z; Z Z Zy Z Z Zy

in. in. Ibs. Ibs. Ibss. Ibis. k5. 5. |k |5, bs. b5, Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibss Iss. b5, |5,

0.078 114 170 130 160 120 150 110 1560 110 150 100 140 100 140 100 130 S0 130 a0 130 a0

(14 gage) 5M16 220 160 200 140 180 130 190 130 180 130 180 120 180 120 170 110 170 110 160 100

38 220 160 200 140 200 130 190 130 190 120 180 120 180 120 170 110 170 100 170 100

0108 14 180 140 170 130 160 120 160 120 180 110 150 110 150 110 140 100 140 100 140 a0

(12 gage)| 516 230 170 210 150 200 140 200 140 190 130 1490 130 190 120 180 110 7o 110 170 110

38 230 160 210 140 200 140 200 130 200 130 190 120 190 120 180 10 180 110 170 110

0.120 114 190 150 180 130 170 120 170 120 160 120 160 110 160 110 150 100 150 100 140 100

(11 gage)| 516 230 170 210 150 210 140 200 140 200 140 180 130 180 130 180 120 180 120 180 110

ale 240 170 220 150 210 140 210 140 200 130 200 130 190 120 180 110 180 110 180 110

0,134 14 200 150 180 140 180 130 170 130 170 120 160 120 160 110 150 110 150 100 150 100

(10 gage) 516 240 180 220 160 210 180 210 140 200 140 200 130 200 130 190 120 180 120 180 120

38 240 170 220 150 220 140 210 140 210 140 200 130 200 130 190 120 180 120 180 110

0478 1/4 220 170 210 150 200 180 200 140 180 140 190 130 190 130 180 120 170 120 170 120

{7 gage)| SM6 260 180 240 170 230 160 230 160 230 150 220 150 220 150 210 130 200 130 200 130

38 270 190 250 170 240 160 240 160 230 150 220 140 220 140 210 130 210 130 200 130

0.23% 14 240 180 220 160 210 150 210 150 200 140 190 140 190 130 180 120 180 120 180 120

{3gage)| 516 300 220 280 190 270 180 260 180 260 170 250 160 250 160 230 150 230 150 230 140

38 30 220 280 180 270 180 270 180 260 170 250 160 250 160 240 140 230 140 230 140

Eal] 420 200 380 260 380 240 a7 240 360 230 350 220 350 220 330 200 330 200 320 180

112 510 340 470 300 460 290 450 280 440 270 430 260 420 260 400 240 400 230 3490 230

58 70 480 710 430 GE0 400 680 400 660 380 640 ano 630 360 600 330 580 330 580 320

34 1110 B70 1020 590 980 560 a7o 550 950 530 420 500 910 500 BEO 450 &850 450 840 440

i) 1510 aa0 1390 780 1330 T30 1320 Ti0 1280 690 1250 650 1230 650 1170 590 1160 590 1140 570

1940 1780 960 1710 a10 1700 530 1630 1600 1580 810 1500 740 1480 730 1460 710

1100

860
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Table 12.2A Lag Screw Reference Withdrawal Design Values, W1

Tabulated withdrawal design values (W) are in pounds per inch of thread penetration into side grain of wood member.
Length of thread penetration in main member shall not include the length of the tapered tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, D

G’ 1/4" 5/16" 3/8" 7/16" 1/2" 5/8" 3/4" 7/8" 1" 1-1/8" | 1-1/4"
0.73 397 469 538 604 668 789 905 1016 1123 1226 1327
0.71 381 450 516 579 640 757 368 974 1077 1176 1273
0.68 357 422 484 543 600 709 813 913 1009 1103 1193
0.67 349 413 473 531 587 694 796 893 987 1078 1167
0.58 281 332 381 428 473 559 641 719 795 869 940
0.55 260 307 352 395 437 516 592 664 734 802 868
0.51 232 274 314 353 390 461 528 593 656 716 775
0.50 225 266 305 342 378 447 513 576 636 695 752
0.49 218 258 296 332 367 434 498 559 617 674 730
0.47 205 242 278 312 345 408 467 525 580 634 686
0.46 199 235 269 302 334 395 453 508 562 613 664
0.44 186 220 252 283 312 369 423 475 525 574 621
0.43 179 212 243 273 302 357 409 459 508 554 600
0.42 173 205 235 264 291 344 395 443 490 535 579
0.41 167 198 226 254 281 332 381 428 473 516 559
0.40 161 150 218 245 271 320 367 412 455 497 538
0.39 155 183 210 236 261 308 353 397 438 479 518
0.38 149 176 202 227 251 296 340 381 422 461 498
0.37 143 169 194 218 241 285 326 367 405 443 479
0.36 137 163 186 209 231 273 313 352 389 425 460
0.35 132 156 179 200 222 262 300 337 373 407 441
0.31 110 130 149 167 185 218 250 281 311 339 367

I.  Tabulated withdrawal design values, W, for lag screw connections shall be multiplied by all applicable adjustment factors (see Table 11.3,1).
2 Snecific eravity (G chall he determined in acenrdance with Tahle 17 3 1A
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LATERAL ANALYSIS AND DESIGN :

AWERCAM SOCIETY OF OV ENBINEERS
Address:
Cerritos

California,

ASCE 7 Hazards Report

Standard: ASCE/SEI7-22  Elevation: 55.37 ft (NAVD 88)
Risk Category: I Latitude: 33.86866
Soil Class: D - Stiff Soil Longitude: -118.0637

e e el ok E.1:-' s
k. LAngeles
miebelic " P i g
Hunnedgod-
vk o
d I Downe
T 4 I. .hlr'.. alk :
A [ arka Lind
Bl — - Gm Ful |-..i
® ; L o a3 ': : s ]
-:...,\u\\_ Aninheiiry
Long Beach ‘I" I“ v I j # - : 5—'1‘
T 0 - Sanla &na
o P | =] i Hupsingsan : g &
Wind
Results:
Wind Speed 95 Vmph
10-year MRI 66 Vmph
25-year MRI 72 \VYmph
50-year MRI 76 Vmph
100-year MRI 81 Vmph
10,000-year MRI 115 Vmph
100,000-year MRI 132 VYmph
1,000,000-year MRI 150 Vmph

Data Source:
Date Accessed:

ASCE/SE| 7-22, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2
Tue Mar 29 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours, Wind speeds are interpolated in accordance with the 7-22 Standard. Wind speeds
correspond to approximatsly a 7% probability of exceedance in 50 years {annual exceadance probability =
0.00143, MRI = 700 years). Values for 10-year MRI, 25-year MRI, 50-year MRI and 100-year MRI are Service
Level wind speeads, all other wind speeds are Ultimate wind speeds.

Site is not in a hurricane-prone region as defined in ASCE/SE| 7-22 Section 26.2.

htips:/asceThazardiool.online,

Page 1 af 4 Tue Mar 29 2022
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Seismic Parameters (Latitude: 33.88106350, Longitude: -118.05821870) Claiiﬁﬂﬂ
Mapped 0.2 Sec Period Spectral Acceleration Ss 1.567 g
Mapped 1.0 Sec Period Spectral Acceleration $1 0.559g
Site Coefficient for Site Class “D”, Fa 1.2
Site Coefficient for Site Class "D”, Fv 1.741
Maximum Considered Earthquake Spectral Response Acceleration 1881
Parameter at 0.2 Second, Sms
Maximum Considered Earthguake Spectral Response Acceleration 0.974g
Parameter at 1.0 Second, Sm1
Design Spectral Response Acceleration Parameters for 0.2 sec, Sos 1.254g
Design Spectral Response Acceleration Parameters for 1.0 Sec, So1 (.649g
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BUILDING WEIGHT
BUILDING MASS-NORTH/SOUTH DIRECTION:
Existing Building
Dead Load . Weight
Component Height (ft) | Length (ft )
p (psf) ght (ft) gth (ft) (kips)
Roof Level
Ext. Wall 155 11 640 1091.2
Interior Walls 9 5 2400 108
Roof Load 19 23244 441.636
Ext. Trellis 150 4 164 8.4
Total 1739.236
Floor Level
Ext. Wall 155 12 640 1190.4
Interior Walls 9 12 2400 259.2
Floor Load 22 23244 511.368
Ext. Trellis 150 4 164 98.4
Total 2059.368
MNew Addition East Side
Dead Load Weight
Component Height (ft) | Length (ft) .
b (psf) 8 8 (kips)
Roof Level
Ext. Wall 155 11 54 92.07
Interior Walls 9 5 30 1.35
Roof Load 19 4212 80.028
Total 173.448
Floor Level
Ext. Wall 155 12 54 100.44
Interior Walls 9 12 30 3.24
Floor Load 22 4212 92.664
Total | 196.344
MNew Addition West Side
Dead Load Weight
Component Height (ft) | Length (ft} .
P (psf) & 8 (kips)
Roof Level
Ext. Wall 155 18 54 150.66
Interior Walls 9 0 0 0
Roof Load 19 4212 B0.028
Total | 230.688
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BUILDING MASS-EAST/WEST DIRECTION:
Existing Building
Component DEE{'sSI;?Ed Height (ft) | Length (ft) T;:il;t
Roof Level
Ext. Wall 155 11 640 1091.2
Interior Walls g 5 2400 108
Roof Load 19 23244 441,636
Ext. Trellis 150 0 0 0
Total 1640.836
Floor Level
Ext. Wall 155 12 640 1150.4
Interior Walls 9 12 2400 259.2
Floor Load 22 23244 511.368
Ext. Trellis 150 0 0 0
Total 1960.268
New Addition East Side
Component De?s;ﬁad Height (ft) | Length (ft) T;f;;t
Roof Level
Ext. Wall 155 11 156 265.98
Interior Walls 9 5 30 1.35
Roof Load 19 4212 20.028
Total 347.358
Floor Level
Ext. wall 155 12 156 290,16
Interior Walls 9 12 30 3.24
Floor Load 22 4212 92.664
Total 386.064
New Addition West Side
Component Deiss‘:ad Height (ft) | Length (ft) T;f;;t
Roof Level
Ext. Wall 155 18 156 435.24
Interior Walls 9 0 0 0
Roof Load 19 4212 80.028
Total 515.268
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Seismic Base Shear

ASCE 7-16 Seismic Base Shear Project File: GST Expansion.ect

DESCRIPTION: Seismic Base Shear Analysis
Specific Description: Existing Building

Risk Category Calculations per ASCE 7-16
SCE 7-18, Page 4, Table 1.5-1

Risk Category of Building or Other Structure @ "II° : All Buildings and olher structures except those listed as Category
I, I, and IV

Selsmic Importance Factor = 1 ASCE 7-16, Page 5, Table 1.5-2
USER DEFINED Ground Motion ASCET-16811.4.2

Max. Ground Mations, 5% Damping
S5g = 1.567 g, 0.2 sec rasponse
5 1 = 055890 g, 1.0 sec response

For the closest datapaint grid location . . .

Latitude = 0.000 deg Marth
Longilude = 0.000 deg Weasl

Site Class, Site Coeff. and Design Category

Classification: "D" : Shear Wave Velocity 600 to 1,200 ft'sec = D By Defaull per 11.4.3) ASCE 7-16 Table 20.3-1
Site Coafficients Fa & Fv Fa = 1.20 ASCE 7-16 Table 11.4-1 & 11.4-2
{using stralghl-line interpolation from fable val Fw = 1.74
Maximum Conskdered Earthquake Accelaral SMS =Fa*5s = 1.880 ASCE 7-16 Eg. 11.4-1
Sy =FvT 31 = 0873 ASCE 7-16 Eg. 11.4-2
Design Spectral Acceleration SDS= SMS 23 = 1.254 ASCE 7-16 Eqg. 11.4-3
Spi=8y 28 = 0645 ASCE 7-16 Eg. 11.4-4
Selsmic Design Category = D |SCE 7-16 Table 11.6-1 & -2
Resisting System ASCE 7-16 Table 12.2-1
Bagic Seismic Force Resisting System .. . Bearing Wall Systems
1.8pecial reinforced concrete shear walls
Response Madification Coefficient "1 = 5.00 Building helght Limits :

System Overstrength Factor " Wo® = 2.50 Calegory "A & B* Limit: Mo Limit

P Category "C° Limit: Ma Lirmit
Deflection Amplification Factor " Cd' = 5.00 Calegory "D" Limit: Limit = 180
NOTE! Soe ASCE 7-16 for all applicable footnt Categary "E" Limit: Limit = 160
Categary "F* Limil: Limit = 100
Lateral Force Procedure ASCE 7-16 Seclion 12.8.2
Equivalent Lateral Force Procedure
The "Equivalent Lateral Force Procedure” is being used according to the provisions of ASCE 7-16 12.8
Determine Building Period Use ASCE 12.8-7
Structure Type for Building Period CalculzAll Other Structural Systems
" Ct " value = 0.020 "hn " : Height from base to highest leve 00 ft
"% " value = 0.75
"Ta " Approximate fundemental period using Eg. 12.8-7 : Ta=CtL* [hn*x} = 0.256 sec
"TL" : Long-period transiticn period per ASCE 7-16 Maps 22-14 -> 2217 B.000 sec
Bullding Period " Ta " Calculated from Approximate Method selki=  0.256
" Cs " Response Coefficient ASCE 7-16 Section 12.8.1.1
Spg : Short Period Design Speciral Response = 1.254 From Eg. 12.8-2, Preliminary Cs = 0.251
"R " Response Modification Factor = 5.00 From Eq. 12.8-3 & 12 844 | Cs need nol excee = 0.508
"I Seismic Importance Faclor = 1 From Eq. 12.8-5 & 12.8-6, Cs not be less than = 0.055
Cs : Seismic Response Coefficient = = 0.2507
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ASCE 7-16 Seismic Base Shear Froject File: GST Expansion.ech

DESCRIPTION: Seismic Base Shear Analysis

Seismic Base Shear ASCE 7-16 Section 12.8.1
Cs = 0.2507 from 12.8.1.1 W see Sum Wibelow ) = 3,601,000 k
Seismic Base Shear V= Cs"W = a0z .84 k
Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
k™ hx exponent based on Ta = 100
Table of building Weighls by Floor Level,,,
Leval # Wi Weight Hi : Height (Wi * Hi*k) Cwx Fa=Cux * W Sum Story Shear  Sum Story Moment
2 1,641.00 24.00 39,384.00 0.5584 53211 532.11 0,00
1 1,960.00 14.00 27,440.00 04106 37074 a02.84 5,321.08
Sum Wi = 3,801.00 k Sum Wit Hi = 6682400 k-ft Total Base Shear = a02.84 k
Base Moment= 17 560, 9 k-ft
Diaphragm Forces : Seismic Design Category "B" to "F" ASCE 7-16 12.10.1.1
Level # Wi Fi Sum Fi Sum Wi Fpx : Caled Fpx: Min Fpx : Max Fpx Dsgn. Force
2 1,641.00 8321 2321 1,641.00 2321 411.43 822,86 532.11 5321
1 1,960.00 370.74 902.54 3,601.00 491.41 491.41 982.82 491.41 491,41
Wex oo Weight at level of diaphragm and other structure elements attached to it.
Fi...................... Design Lateral Force applied at the level.
SumFi........ . Sum of "Lat. Force” of current level plus all levels above

MIM Req'd Force @ Level ... 020" S, " 1" Wpx
MAX Reqg'd Force @ Level ... 040" S " 1" Wpx
Fpx : Design Force @ Level . Wpx ™ SUM{x->n) Fi [ SUM{x-=n) wi, x = Current level, n = Top Level
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ASCE 7-16 Seismic Base Shear Project File: GST Expansion.ec

DESCRIPTION: Seismic Base Shear Analysis

Specific Description: East Side Addition-MNorth/South Direction
Risk Category Caleulations per ASCE 7-16
SCE 7-16, Page 4, Table 1.5-1

Risk Category of Building or Other Structure - "II" : All Buildings and other structures except those listed as Category
I, I, and IV

Seismic Importance Factor 1 ASCE 7-16, Page 5, Table 1.5-2

USER DEFINED Ground Motion ASCE 7-16 11.4.2
Max. Ground Motions, 5% Damping

S5g = 1.567 g, 0.2 sec response
54 = 0,5590 g, 1.0 sec response

For the closest datapoint grid locafion . . .
Latitude = 0.000 deg Mosth
Longitude = 0.000 deg West

Site Class, Site Coeff. and Design Category

Classification: "D" : Shear Wave Velocity 600 to 1,200 f'sec = D (By Default per 11.4.3) ASCE 7-16 Table 20.3-1
Site Coeflicients Fa & Fv Fa = 1.20 ASCE 7-16 Table 11.4-1 & 11.4-2
(using straight-line interpolation from fable val Fw = 1.74
Maximum Considered Earthquake Acceleral SMS =Fa*5s = 1.880 ASCE 7-16 Eq. 11.4-1
Sy =Fvr 31 = 0.973 ASCE 7-16 Eq. 11.4-2
Design Spectral Acceleration Susr SMS = — 1.254 ASCE 7-16 Eg. 11.4-3
Sp= 5y 28 = 0.649 ASCE 7-16 Eq. 11.4-4
Seismic Design Category = D ISCE 7-16 Table 11.6-7 & -2
Resisting System ASCE 7-16 Table 12.2-1
Basic Seismic Force Resisting System ...  Bearing Wall Systems
1.5pecial reinforced concrete shear walls
Response Modification Coefficient " | = 5.00 Building height Limitg g o
System Overstrength Factor "Wo " = 2.50 g:ttegur'j :g_&LE'_{-'m't HD ::!m!:
) I e egory imit: o Limi
Deflection Amplification Factor " Cd ' = 5.00 Category "D L_im_it: L!m!t = 160
NOTE! See ASCE 7-16 for all applicable footnc Category "E" Limit: Limit = 160
Category "F" Limit: Limit = 100
Lateral Force Procedure ASCE 7-16 Section 12.8.2

Equivalent Lateral Force

Procedurs
h T o

Determine Building Period Use ASCE 12.8-7
Struciure Type for Building Period Caloulsll Other Structural Systems
"Gt " value = 0.020 "hn " . Height from base to highest leve 0.0 ft
"x " value = 0.75
"Ta " Approximate fundemental period using Eq. 12.8-7 : Ta=Ct"(hn*x) = 0.256 sec
"TL" : Long-period fransition period per ASCE 7-16 Maps 22-14 -» 22-17 5.000 sec
Building Period " Ta " Calculated from Approximate Method sel= 0256
" Cs " Response Coefficient ASCE 7-16 Section 12.8.1.1
Spg @ Short Period Design Spectral Response = 1.254 From Eq. 12.8-2, Preliminary Cs = 0.251
"R " Response Modification Factor = 5.00 From Eq. 12.8-3 & 12.8-4 , Cs need not exces = 0.506

" 1" Seismic Importance Factor = 1 From Eq. 12.8-5 & 12.8-6, Cs not be less than = 0.055
0.2507

Cs : Seismic Response Coefficient =
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ASCE 7-16 Seismic Base Shear

Project File: GST Expansion.ect

DESCRIPTION: Seismic Base Shear Analysis

Seismic Base Shear

ASCE 7-16 Section 12.8.1

Cs = 0.2507 from 12.8.1.1 W see Sum Wibelow ) = 369.00 k
Seismic Base Shear V= Cz*W = 9252 k
Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
Tk T hx exponent bazed on Ta = 1.00
Tabie of building Weights by Floor Lovel...
Lewvel # Wi Weight Hi : Height (Wi * Hi"k) Cwx Fr=Cwx * W Sum Story Shear Sum Story Moment
2 173.00 24.00 4,152.00 0.6021 55.70 55.70 0.00
1 186.00 14.00 2,744.00 0.3979 36.81 9252 867.02
Sum Wi= 369.00 k SumWiTHI = 6,896.00 k-fl Total Base Shear = 9252k
Base Moment = 1,852.2 k-t
Diaphragm Forces : Seismic Design Category "B" to "F" ASCE 7-16 12.10.1.1
Laveal # Wi Fi Sum Fi Surn Wi Fpux @ Caled Fpsx : Min Fpx : Max Fpx Dsgn. Force
2 173.00 55.70 55.70 173.00 55.70 4337 B6.75 55.70 55,70
1 186,00 36.81 a2 .52 369,00 49,14 4914 9828 49,14 4514
Weoe . ... ... ..... Weight at level of diaphragm and other structure elements altached to it
Fi..............ov...... Design Lateral Force applied at the level,
sumFi.......... . Sum of "Lat. Force® of current level plus all levels above

MIN Req'd Force @ Level , . .
MaX Reqg'd Force @ Level . |
Fpx ; Design Force {@ Level

0.20*Spg *1* Wpx
0.40* Spg *1* Wpx

Wox * SUM{x->n) Fi / SUM(x->n) wi, x= Current lavel, n = Top Level
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ASCE 7-16 Seismic Base Shear

Project File: GST Expansion.ect

DESCRIPTION: Seismic Base Shear Analysis
Specific Description: West Side Addition-Morth/South Direction

Calculations per ASCE 7-16

Risk Category
Risk Category of Building or Other Structure - "II" : All Buildings and other structures except those listed as Category
I, NI, and IV
Saismic Importance Factor = 1

USER DEFINED Ground Motion

SCE 7-168, Page 4, Table 1.5-1

ASCE 7-16, Page &, Table 1.5-2
ASCE T-1611.4.2

Max. Ground Motions, 5% Damping

Sg = 1.567 g, 0.2 sec response

5S4 = 01,5590 g, 1.0 sec response
For the closest datapoint grid location . . .

Latitude = 0.000 deg Morth

Longitude = 0.000 deg West

Site Class, Site Coeff. and Design Category

Classification: "D7 : Shear Wave Velocity 600 to 1,200 fi'sec D (By Default per 11.4.3)

ASCE 7-16 Table 20.3-1

Site Coefficients Fa & Fv Fa = 1.20 ASCE 7-16 Table 11.4-1 & 11.4-2
(using straight-line interpolation from fable val Fv = 1.74
Maximum Considerad Earthquake Acceleral S,y =Fa™5s = 1.880 ASCE 7-16 Eg. 11.4-1
Sy =RV 51 = 0.973 ASCE 7-16 Eq. 11.4-2
Design Spactral Acceleration SpgT8yg "23 = 1.254 ASCE 7-1G Eg. 11.4-3
Sp=8y 23 = 0649 ASCE 7-16 Eq. 11.4-4
Seismic Design Category = D |SCE 7-16 Table 11.6-7 & -2
Resisting System ASCE 7-16 Table 12.2-1
Basic Seismic Force Resisting System . .. Bearing Wall Systems
1.5pecial reinforced concrete shear walls
Fesponse Modification Coefficient " | = 5.00 Building height '-i""it_s '_ o
System Overstrangth Factor "Wo " = 2.50 g:tt*’?‘:"'f :g_a'L_E'"_{-'m't H‘J ::!”"!:
) - e egony imit: o Limi
Deflection Amplification Factor * Cd 5.00 Category "D* Limit: Limit = 160
NOTE! See ASCE 7-16 for all applicable footn: Category "E" Limit: Limit = 160
Category "F" Limit: Limit = 100

Lateral Force Procedure

ASCE 7-16 Sechion 12.8.2

Equivalent Lateral Force Procedure

Determine Building Period

Use ASCE 12.8-7

Structure Type for Building Period Caloulzdll Other Structural Systems

" Gt " valua = 0.020 “hn " : Height fram base to highest lave 240 ft
“x " value = 0.75

" Ta " Approximate fundemental pariod using Eq. 12.8-7 - Ta=Ct*"(hn~x) = 0.217 sec
"TL" : Long-period fransition period per ASCE 7-16 Maps 22-14 -= 22-17 2.000 sec

Building Period " Ta " Calculated from Approximate Method seli= - 0.217

" Cs " Response Coefficient

ASCE 7-16 Section 12.8.1.1

Spg  Short Period Design Spectral Response = 1.254 From Eqg. 12.8-2, Preliminary Cs = 0.251
"R " : Rasponse Modification Factor = 5.00 From Eq. 12.8-3 & 12.8-4 , Cs need not excee = 0.558
"1t Seismic Importance Factor = 1 From Eq. 12.8-5 & 12.8-6, Cs not be lass than = 0.055

Cs : Seismic Response Coefficient = = 0.2507
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ASCE 7-16 Seismic Base Shear Project File: GST Expansion.ecé

DESCRIPTION: Seismic Base Shear Analysis

Seismic Base Shear ASCE 7-16 Ssctioh 12.8.1
Cs = 0.2507 from 12.81.1 W see Sum Wi balow ) = 23000 k
Seismic Base Shear V= Cs*W = 5767 k
Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
"k " hx exponent based on Ta = T.00
Tabile of building Weights by Flaor Level...
Lewvel # Wi - Weight Hi : Height (W Hi Covx Fa=Cwx * W Surn Story Shear  Sum Story Moment
1 230,00 24.00 5,520.00 1.0000 5767 5767 0.00
Sum Wi = 230,00 k SumWi*Hi = 5,520.00 k-fi Total Base Shear = 5T ET k
Base Moment = 1,384.0 k-ft
Diaphragm Forces : Seismic Design Category "B” to "F" ASCE 7-16 12.10.1.1
Level # Wi Fi Sum Fi Sum Wi Fpx : Caled Fpx : Min Fpe : Max Fpx Dsgn. Force
1 230.00 5767 5767 230.00 5767 AT .67 115.33 57 67 5767
Wpx ..o oo o e Weight at level of diaphragm and other structure elements attached to it,
Fio..................... Design Lateral Force applied at the level.
SumFi...... ... ... . ..., Sum of "Lat. Force™ of current level plus all levels above

MIN Req'd Force @ Level ... 0207 S5, 1% Wpx
MAX Req'd Force @ Level .. 040" S 7 1% Wpx
Fpx : Design Force @ Level . Wpx " SUM(x-=n) Fi / SUM(x-=n) wi, x = Current level, n = Top Level
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ASCE 7-16 Seismic Base Shear Project File: GST Expansion.act |

DESCRIPTION: Seismic Base Shear Analysis

Specific Description: East Side Addition-EastWest Direction
Risk Category Calculations per ASCE T-16
SCE 7-16, Page 4, Table 1.5-1

Risk Category of Building or Other Structure @ "II" : All Buildings and other structures excepl those listed as Catagory
I, I, and IV

Seismic Imporiance Faclor 1 ASCE 7-16. Page 5, Table 1.5-2
USER DEFINED Ground Motion ASCE 716 11.4.2
Max. Ground Motions, 5% Damping

5g = 1.567 g, 0.2 soc response
54 = 0.5590 g, 1.0 sac response

For the closest datapoint grid location . . .
Latitude = 0.000 deg North
Longitude = 0.000 deg West

Site Class, Site Coeff. and Design Category

Classification: "D" : Shear Wave Velocity 600 to 1,200 ft'sec = D (By Default per 11.4.3) ASCE 7-16 Table 20.3-1
Site Coefficients Fa & Fv Fa = 1.20 ASCE 7-16 Table 11.4-1 & 11.4-2
(using straight-line interpadation from table val Fw = 1.74
Maximurm Considered Earthquake Accelerat SMS =Fa*8s = 1.880 ASCE 7-16 Eq. 11.4-1
Sy =FvTE1 = 0.573 ASCE 7-16 Eq. 11.4-2
Design Spectral Acceleration SDS= SMS A3 = 1.254 ASCE 7-16 Eq. 11.4-3
S8y, T = 0.645 ASCE 7-16 Eg. 11.4-4
Seismic Design Category = D ISCE 7-16 Table 11.6-1 & -2
Resisting System ASCE 7-16 Table 12 21
Basic Seismic Force Resisting System . . . Bearing Wall Systems
1.8pecial reinforced concrete shear walls
Response Modification Coefflcient | = 5.00 Building height lei[? : _
System Overstrength Facter "Wo ™ = 2.50 gattggﬂﬁ' :Jé_&uﬂ"ll-lm"-' Hﬂ ::!I'ﬂ::
) I Wt o ategory mit: o Lim
Deflection Amplification Factor " Cd* = 5.00 Category "D" Limit: Limli = 160
NOTE! See ASCE 7-16 for all applicable footmt Catagary "E" Limit: Limit = 160
Category "F" Limit: Lirmit = 100
Lateral Force Procedure ASCE 7-16 Section 12.8.2

Equivalent Lateral Force Procedure
g "Equivalent

Determine Building Period Use ASCE 12.58-7
Structure Type for Building Perod CalculzAll Other Structural Systems
"Gt value = 0.020 "hn ™ : Height from base to highest leve 240 ft
"x " value = 0.75
"Ta " Approximate fundemental period using Eq. 12.8-7 Ta=Ct*{hn*x) = 0.217 sec
"TL" : Long-period transition period per ASCE 7-16 Maps 22-14 = 22-17 B.000 sec
Building Period " Ta " Calculated from Approximate Method seli= 0,217
" Cs " Response Coefficient ASCE 7-16 Section 12.8.1.1
Spg ¢ Short Period Design Spectral Responze = 1.254 From Eq. 12.8-2, Preliminary Cs = 0.251
"R " Response Modification Factor = 5.00 From Eq. 12.8-3 & 12.8-2 | Cs need not exces = 0.598
" 1" Seismic Importance Factor = 1 From Eq. 12.8-5 & 12.8-6, Cs not be less than = 0.055
Cs : Seismic Response Coefficient = = 0.2507
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Project File: GST Expansion.ect

ASCE 7-16 Seismic Base Shear

DESCRIPTION: Seismic Base Shear Analysis

Seismic Base Shear ASCE 7-16 Secfion 12.8.1

Cs = 0.2507 from 12.8.1.1 W[ see Sum Wibelow ) = 733.00 k
Seismic Base Shear V= Cs"W = 183.78 k
Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
Tk hx exponent based on Ta = 1.00
Table of buiding Weights by Floor Level..,
Level & Wi Weight Hi : Height (W " Hitk) Cwx Fx=Cwx * VW Sum Story Shear Sum Story Moment
2 347.00 24.00 8,328.00 0.EDES 111.46 111.46 0.00
1 386.00 14.00 5.404.00 0.3935 72.32 183.78 1,114.55
Sum Wi = T33.00 k Sum Wi Hi = 13,732.00 k-ft Total Base Shear = 18378k
Base Moment = 3,687 4 k-1t
Diaphragm Forces : Seismic Design Category "B" to “F" ASCGE 7-16 12.10.1.1
Level # Wi Fi Sum Fi Sum Wi Fpx : Caled Fpx : Min Fpx : Max Fpx Dsgn. Force
2 347.00 111.46 111,46 347.00 111.46 a7.00 174.00 111.48 111.46
1 386.00 72.32 183.78 T33.00 96.78 96.78 193.56 96.75 05.78
Wepx.................... Weight at level of diaphragm and other structure elements attached to it.
Fi...................... Design Lateral Force applied at the level.
SumFi.......... Sum of “Lat, Force" of current level plus all levels above

MIN Reg'd Force @ Level . . .
MAX Reqg'd Force @ Level . .
Fpx : Design Force @ Level .

0.20* S g * 1 Wpx
040" Spg * 1" Wpx
W * SUM{x-=n) Fi / SUM{x->n} wi, x= Current level, n = Top Level
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ASCE 7-16 Seismic Base Shear Project File: GST Expansion. ecé |

DESCRIPTION: Seismic Base Shear Analysis

Specific Description: Wesl Side Addition-East'West Direction
Risk Category Calculations per ASCE 7-16
SCE 7-16, Page 4, Tabls 1.5-1

Risk Calegory of Bullding or Other Struciura @ 11" : All Buildings and other struclures excepl those listed as Category

I, N, and IV
Seismic Importance Faclor = 1 ASCE 7-16, Page 5, Table 1.5-2
USER DEFINED Ground Motion ASCE 7161142
Max. Ground Motions, 5% Damping
Sg = 1.567 g, 0.2 sec responsa
31 = 0.5590 g, 1.0 sec responsa
For the closest datapoint grid location . . .
Latitude = 0.000 deg North
Longitude = 0.000 deg West
Site Class, Site Coeff. and Design Category
Classification: "D" : Shear Wave Velocity 600 to 1,200 fi'sec = D (By Default per 11.4.3) ASCE 7-16 Table 20.3-1
Site Coefficlents Fa & Fv Fa = 1.20 ASCE 7-16 Table 11.4-1 & 11.4-2
(Lsing straight-ling inferpolation fram table val Fv = 1.74
Maximum Considered Earthquake Accelerat SMS =Fa*5s = 1.880 ASCE 7-16 Eq. 11.4-1
Sy =Fv" 81 = 0.973 ASCE 7-16 Eg. 11.4-2
Design Spectral Acceleration SDS = SMS THI = 1.254 ASCE 716 Eq. 11.4-3
Spe=8,y 21 = 0.649 ASCE 7-16 Eg. 11.4-4
Seismic Design Category - D WSCE 7-16 Table 11.6-1 & -2
Raslsting System ASCE 7-16 Table 12.2-1
Basic Seismic Forca Resisting System ... Bearing Wall Systems
1.Special reinforced concrete shear walls
Response Madification Coefficient =1 = 500 Building height Limits :
Systemn Owverstrangth Faclor “Wao " = 2.50 EHEQEW’ :g"&LErI; |[-I|"""[f :E Hm::
Deflection Amplification Factor " 0d* = 5.00 szgﬂg Iy oS
NOTE! See ASCE 7-16 for all appiicable footne Catagory "E” Limit: Limnit = 160
Category “F" Limit: Lirmnit = 100
Lateral Force Procedure ASCE 7-16 Section 12.8.2

Equivalent Lateral Force Procedure
The "Equivalent Lateral Force Procedure” is being used according o the provisions of ASCE 7-16 128

Determine Building Period Use ASCE 12.8-7
Structure Type for Building Period Calculadll Other Structural Systems
" Ct" valee = 0.020 "hn " : Height from base to highest leve 240 f
" x " value = 0.75
" Ta " Approximate fundemental period using Eq. 12.8-7 : Ta=Ct*(hn"x) = 0.217 sec
"TL™ : Long-pericd transition pericd per ASCE 7-16 Maps 22-14 -> 2217 8.000 sec
Building Pericd " Ta " Calculated from Approximate Method seli= 0,217
" Cs " Response Coefficient ASCE 7-16 Section 12.8.1.1
Spg ' Short Perod Design Speciral Responsa = 1.254 From Egq. 12.8-2, Preliminary Cs = 0.251
"R ":Response Modification Factor = 5.00 From Eq. 12.8-3 & 12.84 | Cz need not exces = 0.598
17 : Seismic Importance Factor = 1 From Eq. 12.8-5 & 12.8-6, C= not be less than = 0.055

Cs : Seismic Response Coefficient = = 0.2507
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| ASCE 7-16 Seismic Base Shear Project File: GST Expansion.ech |

DESCRIPTION: Seismic Base Shear Analysis

Seismic Base Shear ASCE 7-16 Section 12.8.1
Cs = 0.2507 from 12.8.1.1 Wi see Sum Wibelow ) = 386,00 k
Seismic Base Shear V= Cs*"W = 9ETB k
Vertical Distribution of Seismic Forces ASCE 7-16 Section 12.8.3
"k hx exponent based on Ta = .00
Table of buiding Weights by Floor Level, .,
Level # Wi s Weight Hi : Haight (Wi " Hi"k) Cwx Fa=Cwx ™ VW Sum Story Shear  Sum Story Momeant
1 386.00 24.00 9,264.00 1.0000 96,78 06,78 0.00
Sum Wi = 386.00 k Sum Wi Hi = 9.264.00 k-ft Total Base Shear = 96,78 k
Base Moment= 23227 k-fit
Diaphragm Forces : Seismic Design Category "B" to "F" ASCE 7-16 12,1011
Level # Wi Fi Sum Fi Sum Wi Fpx : Caled Fpx : Min Fpx: Max Fpx Dsgn. Force
1 386.00 96,78 96.78 386.00 9678 96,78 193.56 95,78 06,78
Wpx ..o Weight at level of diaphragm and other structure elements attached to it.
Fi.o..................... DesignLateral Force applied at the level.
SumFi........ . Sum of "Lat. Force" of current level plus all levels above

MIN Req'd Force @ Level ... 0.20" S " 1" Wpx
MAX Req'd Force @ Level .. 040" Spg "1 Wpx
Fpx : Design Force @ Level . Wpx ™ SUM{x-=n} Fi / SUM{x-=n} wi, == Current level, n = Top Level



12881 1116th CERRITIOS

2021-057

Project

Project No.

CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 82 |Of: 114 ‘
Subject By Date
Load Distribution: Existing Building
Roof Level
North-South Direction
Roof Load: V= 532110 lbs
Rho = 1
V... *Rho= 532110 Ibs
Roof Area 4337 ft*
v, seismic = 122.69 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Feeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
2 78.00 27.80 266054.2
9 78.00 27.8012 266054.2
532108.4
East-Wesst
Roof Load: V= 532110 lbs
Rho = 1
V... *Rho= 532110 lbs
Roof Area 4337 ft*
v, seismic = 122.69 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Feeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 13.90 156 266061.87
J 13.90 156 266061.87

532123.74
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CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 83 |Of: 114 ‘
Subject By Date
Floor Level
North-South Direction
Floor Load: V= 370740 lbs
Rho = 1
Vi *Rho= 370740 lbs
Roof Area 4337 ft°
v, seismic = 85.48 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Feeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
2 78.00 27.80 185369.5
9 78.00 27.8012 185369.5
370738.9
East-Wesst
Floor Load: V= 370740 lbs
Rho = 1
Vi *Rho= 370740 lbs
Roof Area 4337 ft°
v, seismic = 85.48 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Feeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 13.90 156 185374.79
J 13.90 156 185374.79
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Load Distribution: New Addition East Side
Roof Level
Veis *Rho= 55700 lbs
Roof Area 4337 ft’
v, seismic = 12.84 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Foeismic
Width (ft) | Width (ft) |Length (ft)]| Length (ft) (Ibs)
9 78.00 27.80 27850
12 78.00 27.8012 27850
55700
East-West
Roof Load: V= 111460 Ibs
Rho = 1
V.. *Rho= 111460 Ibs
Roof Area 4337 ft°
Vv, seismic = 25.70 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Foeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 13.90 156 55731
J 13.90 156 55731

111463
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Floor Level
North-South Direction
Floor Load: V= 36810 lbs
Rho = 1
Veis *Rho= 36810 lbs
Roof Area 4337 ft°
v, seismic = 8.49 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Feeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
9 78.00 27.80 18405
12 78.00 27.8012 18405
36810
East-West
Floor Load: V.= 72320 lbs
Rho = 1
Veis *Rho= 72320 lbs
Roof Area 4337 ft°
v, seismic = 16.68 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Foeismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 13.90 156 36160.93
J 13.90 156 36160.93
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Load Distribution: New Addition West Side
Roof Level
North-South Direction
Roof Load: V= 57670 lbs
Rho = 1
Vi ¥Rho= 57670 lbs
Roof Area 4337 ft°
v, seismic = 13.30 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Focismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
1 78.00 27.80 28835
3 78.00 27.8012 28835
57670
East-Wesst
Roof Load: V= 96780 lbs
Rho = 1
Vi *Rho= 96780 lbs
Roof Area 4337 ft°
v, seismic = 22.31 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Focismic
Width (ft) | Width (ft) |Length (ft)| Length (ft) (lbs)
A 13.90 156 48391
J 13.90 156 48391

96782
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Wind Load:
| ASCE 7-16 Wind Forces Chpt 28, Pt2 & Chpt 30, Pt2 Project File: GST Expansion ecé
DESCRIPTION: Windload
General Design Values Calculations per ASCE 7-16
W : Basic Wind Speed per Sect 26.5-1 ar 2 95.0 mph
User spacified minimum design pressu 16.0 pst
Oecupancy par Tabla 1.5 Il All Buildings and other struciures excep! those listed
Exposure Category per 26.7 Exposura B
Topographic Factor Kzt per 26.8 1.00
Main Force Resisting System Valu Component & Cladding Values
MRH : Mean Roof Height .00 Effective Wind Araa of Component & Clad 10.0 2
Roof Slope Angle 01to5 degrees  Roof pitch for cladding pressu FlatHip/Gable Roof
LHD : Least Horzontal Dimension 156.0 it
a =max (0.04 * LHD, 3, min{0.10 * LHD, 0.4"MRH)) G.24 1t
Lambda MWFRS: per Figure 26, 1.00 Lambda Component & Cladding : per Figun 0.82
Design Wind Pressures
Harizantal Pressures . . .
Zone: A = 16.00 psf Zone: ©C = 16.00 psf
Fone: B = -16.00 psf Zore: D = -16.00 paf
Verical Pressures . |
Zone: E = -A7.20 psf Zone. G = -16.00 psf
Zone: F = -16.00 psl Zorne: H = -18,00 psf
Owverhangs . . .
Fone: Eoh = -24.10 psf Zone:  Goh = -18.80 paf

ASCE 7-16 Section 28.5.4 Minimum Design Wind Loads requires that the load effects of the design wind pressures from Section 28.5.3 shall
not be less than a minimum load defined by assuming the pressures, ps, for zones A and C equal to +16 psf, Zones B and D equal to +8 psf,
while assuming ps for Zones E, F, &, and H are equal to D psi.

Component & Cladding Design Wind Press Design Wind Fressure = Lambda * Kzt * Ps30 pe.

Roof Pressures Positive Hegative Owverhang Pressures Negative
Zone 1 16.000 -21.238 psf Zone 1 -19.188 psf
Zone 1' 16.000 -16.000 psf Zone 1° -19.188 psf
Zane 2 16.0:00 -27.962 psf Zone 2 -20.912 psf
Zone Ze e ** psf Zone Ze “** psf
Zone 2n e s+ psf Zone 2n =% psf
Zone 2r aa *+* nsf Zone 2r *** psf
Zone 3 16.000 -38.130 psf Zone 3 -35.080 psf
Zone 3e e *** psf Zone Je =% psf
Zone 3r e *** psf Zone 3r “** psf

Wall Pressures
Wall Zone 4 ; 16.000

Wall Zone & 16.000

-16.000  psf *** : There is no value in Figure 30.4-1 Tabular Values
-17.794  psf
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Wind Load — East Side
Overall Wind Load
Roof Level
= 101.5 ft
= 156 ft
= 10 ft
a= 6.24 ft
angle 0 degrees
Case A
Design Wind
Zone P(i:sirzjre;nq Area Net Forces
ft’ (Ibs)
(psf) ()
A 16.00 124.80 1,996.80
B 16.00 0.00 0.00
C 16.00 890.20| 14,243.20
D 16.00 0.00 0.00
16,240.00
Case B
Design Wind
Zone Presgsures q Area Net Forces
ft? (Ibs)
(psf) (ft)
A 16.00 62.40 998.40
C 16.00] 1,497.60| 23,961.60
24,960.00

Diagrams
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Floor Level
= 101.5 ft
= 156 ft
= 7 ft
= 6.24 ft
angle 0 degrees
Case A
Design Wind
Zone Preiures q Area Net Forces
ft’ (Ibs)
(ps) )
A 16.00 87.36 1,397.76
B 16.00 0.00 0.00
C 16.00 623.14 9,970.24
D 16.00 0.00 0.00
11,368.00
Case B
Design Wind
Zone Prelsiuresl, q Area Net Forces
ft’ (Ibs)
(ps) o
A 16.00 43.68 698.88
C 16.00] 1,048.32 16,773.12
17,472.00
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Roof Level
TRANSVERSE DIRECTION
Roof Load:  Vying= 16240 lbs
Roof Area 15834 ft’
v, wind = 1.02564 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
9 67 17.25 156 156 13480.00
12 17.25 156 2760.00
16240.00
LONGITUDINAL DIRECTION
Roof Load:  Vying= 24960 k
Roof Area 15834 ft’
v, wind = 1.5764 k
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuwind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 78 101.5 12480.00
J 78 101.5 12480.00

24960.00
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Floor Level
TRANSVERSE DIRECTION
Roof Load:  Vying= 11368 lbs
Roof Area 15834 ft’
v, wind = 0.71795 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
9 67 17.25 156 156 9436.00
12 17.25 156 1932.00
11368.00
LONGITUDINAL DIRECTION
Roof Load:  Vying= 17472 k
Roof Area 15834 ft’
v, wind = 1.1034 k
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuwind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 78 101.5 8736.00
J 78 101.5 8736.00

17472.00
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Wind Load — West Side
Overall Wind Load
Roof Level
= 101.5 ft
= 156 ft
= 17 ft
a= 6.24 ft
angle 0 degrees
Case A
Design Wind
Zone Prelsi.uresl. q Area Net Forces
ft’ (Ibs)
(psf) ()
A 16.00 212.16 3,394.56
B 16.00 0.00 0.00
C 16.00] 1,513.34| 24,213.44
D 16.00 0.00 0.00
27,608.00
Case B
Design Wind
Zone Presgsures q Area Net Forces
ft? (Ibs)
(psf) (ft)
A 16.00 106.08 1,697.28
C 16.00] 2,545.92| 40,734.72
42,432.00

Diagrams
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Roof Level
TRANSVERSE DIRECTION
Roof Load:  Vying= 27608 k
Roof Area 15834 ft’
v, wind = 1.74359 psf
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
1.0 17.25 156 4692.00
3 17.25 67 156 156 22916.00
27608.00
LONGITUDINAL DIRECTION
Roof Load:  Vying= 42432 k
Roof Area 15834 ft’
v, wind = 2.6798 k
Grid Line Left Trib. | Right Trib. | Left Trib. | Right Trib. Fuwind
Width (ft) | Width (ft) |Length (ft)| Length (ft) (Ibs)
A 78 101.5 21216.00
J 78 101.5 21216.00

42432.00
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Diaphragm Forces:

Diaphragm Forces:
From Seismic Load Development:

Cs = 0.2507
Sps= 1.254
I.= 100

Building Weights:
roof W, = 347 kips
floor 174 386  kips
Wior = 733 kips

Base Shear:
V = Cs*W=183.7631 kips

Building heights:
roof h, = 26 ft
floor hy = 14 ft

C.x Factors:

—_ Warhy
Cvz = Washot Wosh,  0-625
Wixh
Cpp=—"2 = 0375

Wikhq+ W, *h.)_

Seismic forces: ASCE 7-16, sec. 12.8.3
F, Loads:

Fy = Cyp *V =114.9252 kips
F = Cy1*V = 68.83792 kips

Diaphragm forces: ASCE 7-16, sec. 12.10

Fox Loads:

Fpa =%*W2 = 114.925 kips

Fi +F,
Fp1: 1t+F2
Wi +W>

* W), = 96.770 kips

sz,min =0.2 *Spg* 1 * sz = 87.028 kips
Fpl,min =0.2*Spg*1lg * Wpl = 96.809 kips

Fp2 max = 0.4 % Sps* Io *x Wy, =174.055 kips
Fp1 max = 0.4 % Sps* Ie ¥ Wp1 = 193.618 kips

Fp2 = 114.925 kips

Fp1 = 096.809 kips

Ratios to be apply to RAM Outputs for diaphragm forces:

Roof Level: FPZ/F = 1.000
2

Floor Level: Fos g = 1406
1

ASD Factor: 0.7
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Roof Diaphragm Shear Design

Diaphragm along N-S Direction

Flat Roof Seismic Shear;

Diaphragm along E-W Direction

Flat Roof Seismic Shear;

Ve = 0.7x64,770 Ibs/34.5ft =1,314 plf;

Ve = 0.7x64,770 Ibs/156ft =291 plf;
Use 10d, 19/32 Blocked Sheathing nailed @ 6” with Shear Capacity from NDS 2015 Table 4.2B

Table 4.2B Nominal Unit Shear Capacities for Wood-Frame Diaphragms

Blocked Wood Structural Panel Diaphragms Utilizing Multiple Rows of Fasteners (High Load Diaphragms)*23#5

A B
SEISMIC WD
Nail Spacing (in.) at diaphragm
boundaries {all cases), at continuous.
panel edges parallel to load (Cases 3 & 4),
n | |
Mindmum 4 4 2102 BT
Ll - = -
Fastenar I-.?:: [—— Nail Spacing (in.) at athaer paned sdges
s Cominon | Penatration in sommnal wiamn | LInes of Mail Spacing (In.) st ather pans| sdges (Casen 1.2, 3. 8 4) [Casen1, 2.3, 84)
hing Grade Mail Sizs Framing Pansl o L] 4 4 4 4
Mamber or Tnl-::r:;m :.m ", G, LA G, Wy G, W Ve v, v,
Blocking (in} ) (pif) (kipafin.) 1l ] (plf) {kipslin) (g} [hipafin.} [pif) [pif) 1pif)
1iny
DSB PLY 058 PLY 058 PLY
E] ] 1210 40 24 630 63 FL 1750 50 Fil 2300 2280 2450 a0
152 4 2 1400 -] 21 1830 48 i 2mo 44 5 2680 2660 2815 3610
! 3 ISR N S M NS TR - S\ M ¥ -
E] 2 62 28 | 1830 47 27 | 2810 2465 2700 3518
[5tructural | 104 112 1V32 4 2 46 " 2220 40 5 2880 2770 3110 4030
4 3 60 1 | a0 &7 0 | asso 3685 3935 5010
3 2 &0 2 2100 45 27 2730 26TE 2940 3820
2532 4 2 43 ) Py Fal a3 2005 3360 4380
4 3 B8 a2 J060 58 3 AG00 008 4270 EQ4D
a ] 65 3 1630 53 F=) 2020 2030 2140 2830
15/32 4 2 1 80 22 | 150 a8 2 2210 2280 2480 3098
4 a 53 z3 | a7 2 24 | 2260 61 22 | 2 4 1
3 2 ] 10 | 1720 48 23 | 1870 45 22 | 2450 2410 2620 3430
I;ir:“;lr_:'g‘“ 100 112 132 4 2 27 ® |10 43 21 2180 w20 | 2re0 2700 025 3835
4 45 22 |2 7 24 | a7ap 55 24 2070 10 e 41
E] F] a0 8 L) 46 23 2040 42 &2 2670 20620 FLET] 3740
Nz 4 2 24 16 2100 40 2 2350 - 20 2850 2940 3280 045
4 ] Ag Fri FiictAl 56 a5 206D 53 i3 1130 920 4145 4380
I 2:":_;'."]3" lm-’l-;l"jhfllt ‘a::':"_l ¢ ‘:hf.'lll t?";‘,'?‘{;;:]‘_:l 'll.?lT‘ﬂr';l'““.r ‘T'.'h]'ll i "I_l“hm':m’?‘l Cases 1&3:Continuous Cases 2&4: Continuous | Cases 5&6 Continuous
. A fowable Wil Shedr capacity and L SUCTOTEE i resist ]‘{‘ - of geiera Pane| Joints Perpendicular | Panel Joints Parallel to Panel Joints Perpen-
construction requirements see 4.2.6. For specilic requirements, see 4.2.7.1 for wood - - -
N . i . 1o Framing Framing dicular and Parallel 1o
structural panel diaphragms. See Appendix A [or common nail dimensions =

Fs

-~

. Apparent shear stiflness values, G,, are based on nail slip in fra

For species and grades of framing other than Douglas-Fir-Larch or Southem Pine,
reduced nominal unit shear capacities shall be determined by multiplying the
tabulated nominal unit shear capacity by the Specific Gravity Adjustment Factor =
[ 1-(0.5-G)]. where G = Specific Gravity ol the framing lumber from the NOS ( Table
12.3.3A). The Specific Gravity Adjusiment Factor shall not be greater tham 1.
with moisture
content less than or equal to 19% at time of fabrication and panel stiffness values
for diaphra constructed with either OSB or 3-ply plywood panels. When 4-ply
or S-ply plywood pancls or composite panels aie used, G, values shall be permitted
1o be multiplied by 1.2,

Where moisture content of the framing is greater than 19% at time of fabrication,
3, values shall be multiplied by 0.5,

Diaphragm resistance depends on the direction of continuoiis panel joints with respect
1o the loading direction and direction of framing members, and is independent of
the panel orientation.

Framing

Long Pancl Direction
Perpendicular o Supports

Cose §

i

Long Pancl Direction
Parallel to Supports*

L

{a) Pancl span rating for oui-of-planc loads may be lower than the span mting with the long pancl direction perpendicular to supporis

(S

e Section 3.2.2 i Section 3.2.3)



12881 1116th CERRITIOS 2021-057

Project Project No.
CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 98 |Of: 114 ‘
Subject By Date

Roof Anchorage Design

ASCE Seismic Wall Anchorage

Projact File: GST Expansion.ect

DESCRIPTION: Wall Anchorage

Seismic Wall Anchorage per ASCE 7-16

Description Wall Anchorage @ along Grid 1 (Roof)

Sps = 1.254 | @ Importance Factor = 1.0 Wall Weight = 155.0 psf
Wall Height = 26.01t Parapet Height = 4.0 ft
Horiz. Spacing between anchors = 20f  Tributary Height = Wall height/2 + Parapet = 17.0f
-Plane F | i
(For all SDCs) 0.4°S0DS""Weight 77 748 pef Controlling Value = 77.748 psi
10%*Weight 15.50 psf
Out-of-Plane Wall Anchorage Force
H = 26.0f Zz = 26.0M Lf = 156.0f
Anchorage is not at roof and all diaphragms are not flexible Yes Multiplier = 1.0
Ka = 1.0
Based on (12.11-1) = 2,643.430bs Controlling Value = 2,643.431bs
Based on lower limit for Fp = 1.054.01bs
Seismic Wall Anchorage per ASCE 7-16
Description Wall Anchorage @ along Grid 12 (Roof)
Spg = 1.254 | : Importance Factor = 1 Wall Weight = 1550 psf
Wall Height = 1201 Parapet Height = 4.0 ft
Horiz. Spacing between anchors = 40f  Tributary Height = Wall height/2 + Parapet = 10,01
ut-of-Plane Force for Structural Wall iqn
(For all 3DCs) 0.4°505"*Weight 77 748 psf Controlling Value = 77.748 psf
10 Weight 15.50 psf
-of-Plan | h For
H = 26.0f 4 = 26.01 Li = 156f
Anchorage is not at roof and all diaphragms are not flexible Yes Multiplier = 1.0
Ka = 1.0
Basedon (12.11-1) = 3,109.921bs Controlling Value = 3,109.92bs
Based on lower limit for Fp = 1.240.01bs
Seismic Wall Anchorage per ASCE 7-16
Description Wall Anchorage @ along Grid A, D, J (Roof) West side
3pg = 1.254 | Importance Factor = 1 Wall Weight = 155.0 psf
Wall Height = 26 1t Parapet Height = 4.0 ft
Horiz. Spacing between anchors = 8.0f  Tributary Height = Wall height/2 + Parapet = 17.01
Out-of-Plane Force for Structural Wall Design
(For all SDCs) 0.4*SDS*1"Weight 77.748 psf Controlling Value = 77.748 psf

10%"Weight 15.50 pst
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DESCRIPTION: Wall Anchorage

Qut-of-Plane Wall Anchorage Force

H = 26.01 Zz = 26.01 Lf = 34,501

Anchorange is not at roof and all diaphragms are not flexible - Yes Multiplier = 1.0

kKa = 1.0
Based on (12.11-1) = 10,573.7Ibs Controlling Value = 10,573.7 Ibs
Based on lower limit for Fp = 4 216.01bs
Controlling Force per
ID Value (Ibs) /’x\lnucnr:gre; "ef anchorage (Ibs) Holdown Allowable (Ibs)
For Conc. | For Steel 9 For Conc. | For Steel For Conc. | For Steel

Along line 1.0 Use 2,078 2,493 1 2,078 2,493 | MPAI32 2,885 3,205
purlin Anchor
Along line 12 Use 2,444 2,933 1 2,444 2,933 | MPAI32 2,885 3,205
purlin Anchor
Along line A, D, J 9,072 2 4,986 | HDU4-SDS2.5 4,565
(West side)
Along line A, D, J 5,867 2 2,933 | HDU2-SDS2.5 3,075
(East side)

SDC C-F — Allowable Tension Loads (160)

Max. Ledger Size Model No. Strap Length, L (in.) Max. Allowable Strap Tension Deflection at Allowable Load (in.)

MPAI32 331/2 51/2 (16)0.148x 11/2 2,885 (16)0.148 x 1 1/2 2,885 (16)0.148 x 1 1/2 2,355 3,205 0.167

MPAI44 45172 5172 (16) 0.148 x 1 1/2 2,885 (16)0.148 x 1 1/2 2,885 (24)0.148x11/2 2,865 3,205 0.167
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Roof Chord Design

Diaphragm Length
Diaphragm Depth
Max. Chord Force

Diapharagm moment

Chord Force

Provide Chord
Allowable Strength
Required Area
Provide Area

DCR

Status

Mdiaph = Fp *LMR2/8

Twr = Mdiaph/DMR

A
A

s,prov

s,req/

s,prov —

OK

156 ft
34.5 ft
1314 plf

3997.188 kip-ft
25.62 kips

2-#7
54 ksi

0.4745 sq. In

1.2 sq.In
0.4
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Floor Diaphragm Shear Design North-South Direction

Diaphragm along N-S Direction

Floor Seismic Shear;

Diaphragm along E-W Direction

Floor Seismic Shear;

VE = 1.4x0.7x41,350 Ibs/34.5ft =1175 plf;

Ve = 1.4x0.7x41,350 Ibs/156ft =260 plf;

Use 10d, 15/32 Blocked Sheathing nailed @ 6” with Shear Capacity from NDS 2015 Table 4.2B

Table 4.2B Nominal Unit Shear Capacities for Wood-Frame Diaphragms

Blocked Wood Structural Panel Diaphragms Utilizing Multiple Rows of Fasteners (High Load Diaphragms)*23#5

Fs

-~

. Apparent shear stiflness values, G,, are based on nail slip in frar

MNominal unii shear capacities shall be adjusted in accordance with 4.2.3 to defermine
ASD allowable unit shear capacity and LRFD factoved unit resistance. For general
construction requirements see 4.2.6. For specilic requirements, see 4.2.7.1 for wood
structural panel diaphragms. See Appendix A [or common nail dimensions

For species and grades of framing other than Douglas-Fir-Larch or Southem Pine,
reduced nominal unit shear capacities shall be determined by multiplying the
tabulated nominal unit shear capacity by the Specific Gravity Adjustment Factor =
[ 1-(0.5-G)]. where G = Specific Gravity ol the framing lumber from the NOS ( Table
12.3.3A). The Specific Gravity Adjusiment Factor shall not be greater tham 1.
with moisture
content less than or equal to 19% at time of fabrication and panel stiffness values
for diaphragms constructed with either OSB or 3-ply plywood panels. When 4-ply
or S-ply plywood pancls or composite panels aie used, G, values shall be permitted
1o be multiplied by 1.2,

Where moisture content of the framing is greater than 19% at time of fabrication,
3, values shall be multiplied by 0.5,

Diaphragm resistance depends on the direction of continuoiis panel joints with respect

1o the loading direction and direction of framing members, and is independent of

the panel onentation.

A B
SEISMIC WIND
Nail Spacing (in.) at diaphragm
boundaries {all cases), at continuous.
panel edges parallel to load (Cases 3 & 4),
n | |
Minimum 4 4 22
M - —
Fastenar I-.?:: [—— Nail Spacing (in.) at athaer paned sdges
Cominon | Penatration in sommnal wiamn | LInes of Mail Spacing (In.) st ather pans| sdges (Casen 1.2, 3. 8 4) [Casen1, 2.3, 84)
Sheathing Grade Mail Size Framing Fanl - 4 4 3 4 4 3
Mamber or Tnl-::r:;m :.m LA G, Wy G, W @, We Ve Ve v,
Blocking (in} ) 1l s (plf) {kipslin) (g} [hipafin.} (pif) [pif) [pif) 1pif)
1iny
058 PLY 058 PLY 058 PLY

E] ] 60 63 28 | 1760 50 Z7 | za00 &6 ) 16 2280 2450 3220
15/32 4 2 1830 4B 27 | 200 44 25 | 280 51 28 2560 2815 3610
E] 2 1780 A2 28 | 1830 47 27 | 2610 54 28 1878 2465 2700 3518
[Structral | 10d 1112 132 4 2 1980 46 27 | 2220 40 25 | 2880 48 27 2185 Pl 3110 4030
4 3 2640 B0 1 | a0 &7 w0 | 3ss0 &4 az 2700 3685 3935 5010
E] 2 .10 &0 28 | 2100 45 27 | 2ra0 &3 30 2045 2675 2840 SE20
2532 4 2 210 43 ) Py Fal a3 45 27 2305 2005 3360 4380
4 3 288D B8 a2 J060 58 3 AG00 <] 34 2940 008 4270 EQ4D
a ] 1450 65 3 1630 53 F=) 2020 58 24 1470 2030 2140 2830
15/32 4 2 830 B0 22 | 150 a8 21 2210 =8 Fa 1605 2280 2480 3098

4 3 217 2 24 | 3260 &1 24 | = iz 214 4 1
3 2 1720 48 23 | 1870 45 2 | 2450 52 23 1820 2410 2620 3430
oo 100 112 132 4 2 1930 43 21 | 2180 3 20 |2re0  s8  2 2118 2700 025 3835

9 4 2 7 24 ) 3730 55 24 | om0 &8 26 2620 10 2 41

E] F] L) 46 23 2040 42 &2 2670 50 24 1980 20620 FLET] 3740
Nz 4 2 2100 40 2 2350 - 20 2850 45 23 el 2940 3280 045
4 a 2800 56 25 1 2060 53 25 1 3130 71 Fii 2055 29z0 4145 4380

Cases 1&3:Continuous
Panel Joints Perpendicular

Cases 2&4: Continuous
Panel Joints Parallel w

Cases 5&6: Continuous
Panel Joints Perpen-

1o Framing Framing dicular and Parallel 10
Framing
Banal Dire — [ =
Long Pancl [)”“[.m“ ﬂ' kg cT;: nbig Con s .
Perpendicular o Supports bhbd

Long Pancl Direction
Parallel to Supports*

'unel span rating for oui-of-planc loads may be lower than the span rating with the long pancl direction perpendicular to supporis
iSee Section 3,2.2 und Section 3.2.3)
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Floor Anchorage Design

Seismic Wall Anchorage per ASCE 7-16

Description Wall Anchorage @ along Grid A, D, J (Floor)

Sps = 1.264 | - Importance Factor = 1 Wall Weight = 155.0 psf
Wall Height = 14.0 ft Parapet Height = 0ft
Horiz. Spacing between anchors = 4ft  Tributary Height = Wall height/2 + Parapet = T.0f0
-of-Plane Force for ral Wall Design
{For all SDCs) 0.4*SDS*I"Weight 77 748 psf Controlling Value = 77.748 psi
10%:"Weight 15.50 psf
-of-PI Il r
H = 14ft Z = 14.01 LF = 34.50M
Anchorage is not at roof and all diaphragms are not flexible Yes Multiplier = 1.0
Ka = 1.0
Based on (12.11-1) = 2,176.94/bs Contrelling Value = 2,176.94 Ibs
Based on lower limit for Fp = 868 .0bs

Seismic Wall Anchorage per ASCE 7-16

Description Wall Anchorage @ along Grid 12 (Floor)

Sps = 1.254 | : Importance Factor = 1 Wall Weight = 155.0 psf
Wall Height = 14.0 1t Parapet Height = 0ft

Horiz. Spacing between anchors = 267001  Tributary Height = Wall height/2 + Parapet = 7.0/
QOut-of-Plane Force for Structural Wall Design

{For all 3DCs) 0.4*SD5*I"Weight 77.748 psf Controlling Value = 77.748 pst

10%:" Weight 15.50 pst

QOut-of-Plane Wall Anchorage Force

H = 14f Z = 14.0f Lf = 1567
Anchorage is not at roof and all diaphragms are not flaxible Yes Multiplier = 1.0

Ka = 1.0
Based on (12.11-1) = 1,453.11bs Controlling Value = 1,453.11 bs

Based on lower limit for Fp = 579.390bs
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ASCE Seismic Wall Anchorage Project File: GST Expansion.ech |

DESCRIPTION: Wall Anchorage

Seismic Wall Anchorage per ASCE 7-16
Description Wall Anchorage @ along Grid A, D, J (Floor)

Sps = 1.254 | ; Importance Factor = 1 Wall Weight = 1650 psf
Wall Height = 14.01t Parapet Height = 0ft
Horiz. Spacing between anchors = 4 Trbutary Height = Wall height/2 + Parapet = .01
Out-of-Plane Force for Structural Wall Design
(For all SDCs}) 0.4°SDS**Weight 77.748 psf Controlling Value = 77.748 pst
10%Weight 15.50 psf
QOut-of-Plane Wall Anchorage Force
H = 141t z = 14.01 Lf = 34,501
Anchorage is not at roof and all diaphragms are not flexible Yesg Multiplier = 1.0
Ka = 1.0
Based on {12.11-1) = 2.176.94bs Controlling Value = 2,176.941bs
Based an lower limit for Fp = 868.01bs
. Force per
D Controlling Value (Ibs) Al\\lnucrﬂl;far c:‘ anchorage Holdown Allowable (Ibs) Check
For Conc. | For Steel 9 (Ibs) For Conc. | For Steel
Along line 12 1,142 1,371 1 1,371 PA35 1,980 3,220 OK
Along line A, D, J 1,711 2,053 1 2,053 | PA35 1,080 | 3220 ok
(East side)
SDC C-F — Allowable Tension Loads (160)
e e
Max. Ledger Size Model No. Strap Length, L (in.) mm Max. Allowable Strap Tension Deflection at Allowable Load (in.)
B PA18 181/2 (12)0.148x 3 2,430 (12)0.148x 3 1,980 (12)0.148x 3 1,890 3220 0.087
B PA23 233/4 4 6 (14)0.148 x 3 2,830 (12)0.148x 3 1,980 (16)0.148 x 3 2,815 3,220 0.118
B PA28 29 4 6 (14)0.148 x 3 2,830 (12)0.148x 3 1,980 (16)0.148x 3 2,815 3,935 0.085

B PA35 35 4 6 (14)0.148 x 3 2,830 (12)0.148x 3 1,980 (16)0.148x 3 2,815 3,935 0.085
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Floor Chord Design

Diaphragm Length
Diaphragm Depth
Max. Chord Force

Diapharagm moment

Chord Force

Provide Chord
Allowable Strength
Required Area
Provide Area

DCR

Status

2
Mdiaph = Fp *LMR /8
Twr = Mdiaph/DMR

FS
A

As,prov
A

s,req

s,req/As,prov =

156 ft
34.5 ft
1175 plf

3574.35 kip-ft
22.91 kips

2-#7
54 ksi
0.424306 sq. In
1.2 sq.In
0.4
OK
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Connection Floor Beam To Wall.
= l
w2 '
D=7380 lbs X
. FLL=49740 Ibs o E CHORD BARS
N PL. 1/2" THICK Wi/ FLOOR SHE. ... ... i .
p 9-3/4" DIA. STUD BOLT PER PLAN \ L ¢ SHEAR PL. PER TYP.
o F « DETAILS SHIP LOOSE
I ° & 10S. T == ]
. - e ) e .
= o 1 ol ' TILT-UP PANEL &

1"

112"

SECTION A-A

N

BM PER PLAN —/
EMBEB PL.

REINF. PER PLAN &
SCHED.
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LT

Hilti PROFIS Engineering 3.0.79

www_hilti.com

Company: Page: 1
Address: Specifier:

Phane | Fax: | E-Mail:

Design: Concrete - Jul 12, 2022 Drate: F2i2022

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter: Hex Head ASTM F 1554 GR. 105 7/8 _

Item number: not available

Effective embedmeant depth: h, = 4.724 in.

Material: ASTM F 1554

Evaluation Service Report: Hilti Technical Data

Issued | Valid; -|-

Proof: Design Method ACI 318-14 / CIP

Stand-off inslallation: g, = 0.000 in. {no stand-off); t = 0.500 in.

Anchor plate” © %1, xt=25.000in. x 20.000 in. x 0.500 in.; {Recommended plate thickness: not calculated)
Profile: W oshape (AISC), W1BX97, (Lx Wx Tx FT) = 18600 in. x 11700 in. x 0.535 in. x 0.870 in.
Base matenal: uncracked concrate, 3000, 1! = 3,000 psi; b= 11250 in.

Reinforcement: tension: condition B, shear: condition B;

edge reinforcement: none or < No. 4 bar

R . The anchor calculation is based on a rigid anchor plate assumiption,

Geometry [in.] & Loading [Ib, in.lb]

Inpul dala and resulls must be checked o confanmily wilh Lhe existing condilions and for plausibility!
FROFIS Engineening | ¢ ) 2003-2022 Hilli &G, FL-2404 Schaan Hilli is & registered Trademerk of Hifli AG, Schaan
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Hilti PROFIS Engineering 3.0.79
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Company: Page: 2
Address: Specifier:
Phone | Fax: | E-Mail;
Design: Concrete - Jul 12, 2022 Date: TN 22022
Fastening point:
1.1 Unfactored loads
Sustained Load factor
load factor fyorfy W, [Ib] W, [Ib] M [Ib] M, [in.Ib] M, [in.Io] M, [in.Ib]
D (Dead) 1.000 - 7,380 - - - - -
F (Fluid) 1.000 . - -
T (Temperature ) 1.000 - - -
L {Live) 1.000 0.500 49,740 -
H (Lateral) 1.000 . - -
L, (Roof live) 1.000 . - -
5 (Snow) 1.000 0.200 - - - - -
R {Rain) - - - - - - - -
W Wind) - - - - - - - -

E (Earthquake)

1.2 Load combination and design results

1.2.1 Lead combination

Load case Load combinalion
Equation {16-1) 14(D+F)
Equation {16-2a) 12{0+Fp+16(L+H)+05(L,)

Equation (18-2b}
Equation {18-2c)
Equatlon (16-3a)
Equation {16-3b)
Equation {16-3c)
Equation (16-3d)
Equation (16-3e)
Equation {16-3f)
Equation {16-d4a)
Equation (16-4b)
Equation {16-4c)
Equation (16-5)
Equation (16-6)
Equation (16-7}

12{0+Fj+186(L+H)+0.5(3)
12{D+F)+18(L+H}+05(R)
12{0+Fy+16(Li+16(H)+fL
12{0+F}+16(5)+1.6(H)+fL
12(0+Fy+16(R)+ 1.6 (H)+ L
12(0+F)+1.6(L)+ 1B (H)+(0.5W)
1.2(0+Fy+16(S)+ 1.6 (H)+ (0.5W)
1.2(0+Fy+1.6(R)+ 1.6 (H)+ (0.5W)
12{0+*Fy+ 1.0 (W) +fL+1.6[H)+05(L)
12(0+F)+1.0{W)+f,L+1.6(H)=05(S5)
1.2(0+Fy+ 1.0 (W) +f,L + 1.6 (H) + 0.5 {R)
12(D+F+10(E)+1L+1.6(H)+1,5
0.9(D) + 1.0 (W) + 1.6 (H)
0.9{0+F)+1.0(E)+ 1.6 (H}

Inpit data anid results must e chacked for conformity wen he axisting condilions and for plausibligt

PROFIS Engneenng ( o ) 2000-2022 Hlli 45, FL-9493 Schaan Ml is a registared Trademark of Hilli &G, Schaan
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Fastening point:

1.2.2 Design results

Case Description Forces [Ib] { Moments [in.Ib] Salsmic Max. Util. Anchor [%]
Equation {16-1) 14(D+F) N=0;V,=10,332:V, = 0; yes P
M, =0 M =0;M =0
Equation (168-2a) 12(D+F)+16{L+H)+05(L} N=0;V, = 88440, =0 Ves T4
M,o=00 M, =0 M, =0
Equation (16-2b) 12(D+F}+16(L+H)+05(3) MW=0;W, = 88.440;V =0 Yes T4
M. =0; M? =0, M, =0;
Eguation {16-2c] 1.2(D+F)+16(L+H)+ 0.5 (R} N=0 WV =83440: V =0 yes I4
M o=0: M =0:M =0
Equation (16-3a) 1.2(D+F)+1.6(L)+ 1.6 (H)+fL M=V, =33726:V, =0 yes 28
M, =0 M, =0 M, =10
Equation (16-3b) 1.2(D+F}+1.6(3)+ 1.8 (H) + 1L M=0;W,=33.726V, =0 VEs 28
M, =00 M, =06, =0;
Equation (16-3c) 12(D+F)+18(R)+ 16 (H)+ (L MW=V, =33726,V, =0 yEes 28
M, =0, M, =00 M, =0
Equation (16-3d) 1.2(D+F)+ 1.6(L,)+ 1.6 (H)+ N=0Y, =8856V, =0 YEs &
{0.5'W) M, =0, M, =0 M, =10
Equation (16-38) 1.2 (D+F)+ 16 (S)+ 1.6 {H) + N=10;V, = 8856V, =0 yes ]
(0.5W) M= 00M, =00 M, =0
Eguation (16-31) 1.2 (D+F)+168(R)+ 16 (H)+ M=10; ', = 8 856; 'l.l':r:l'.!; VS &
©5W) M, =0;M,=0;M,=0;
Equation (16-4a) 1.2(D+F)+ 1.0 (W} + L+ 1.6 (H) M= W, = 33,7T26: '-.l", =0 Vs 28
+0.5(L) M, =0 M, =0;M, =0
Equation (16-4b) 1.2(D+F)+ 1.0 (W) +fL+1.6(H) MW=0 W, =33726, W, =0 yas 28
+ 0.5 (5) M, =0 M, =0, M, =0
Equation (16-4c) 1.2 (D +F)+ 1.0 (W) +f,L + 1.6 (H) N=0;V,=33,726:V,= 0, yes 28
+ 0.5 (R) M, =0, M, =0 M, =D
Equation {16-3) 1.2(D+F}+ 1L.O{E})+f,L+ 1.6 {H) MW=0;W, =33726;V, =0 YES 28
+1,8 M, =00 M, =0 M, =10;
Equation {16-8)  0.9(D) + 1.0 (W) + 1.6 (H) N=0V,=884Z V, =0; Ves 5]
M,=0 M, =00, =0
Equation (16-7) 0.8 (D+F)+ 1.0(E}+ 1.6 (H) MN=0;V,=6842;V, =0, YES 5]

M, =0 M, =0 M, =0

Input data and results must be chesked for confamrmity with the excstng canditions and far plausibilize!
FROFIS Engireering [ ¢ ) 2003-2022 Hilli AG. FL-0494 Schaan Hilli iz 8 regislersd Trademark of Hiti AG, Schaan




12881 1116th CERRITIOS 2021-057

Project Project No.
CALCULATION SUBJECT Hung Nguyen, S.E 10/10/22 Page: 109 |Of: 114 ‘
Subject By Date

=T

Hilti PROFIS Engineering 3.0.79

www. hilti.com

Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 12, 2022 Date: TH22022
Fastening point:
2 Load case/Resulting anchor forces
Controlling lead case: Equation (16-2¢) 1.2{D 4+ F)+1.6(L+ H)+ 0.5 (R) 04 O‘!‘. oﬁ.
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
I

1 0 14,740 14,740 a

2 0 14,740 14,740 0

3 0 14,740 14,740 0

4 0 14,740 14,740 0

5 0 14,740 14,740 0

o1 o2 o3

G o 14,740 14,740 0
max. concrete compressive strain: = [%a]
max. concrete compressive stress: - [psi]
resulting tension force in (x'y)=(0.000/0.000); 0e]
resulting comprassion farce in (oy)=(0.00000.000): 0 1]
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load

Load N, [Ib] Capacity ¢ N, [Ib] Utilization By = Huﬂ N, Status

Steal Strength® MR, MR A A
Pullout Strength*® M M Wi M
Concrete Breakout Failure™® MiA MIA 1LY MIA
Concrete Side-Face Blowout, direction ** M MiA 1) M8

* highest loaded anchor  *“anchor group {anchors in tension)

Input data and rasuts must be checked for conformity with thie exdstng condnons and for plasoiitg?
PROFIS Ergineerng { o ) 20035022 Hig AG, FL-9494 Schaan Hit s a registered Tradamark of Hit &G, Schaan
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Fastening point:

4 Shear load

Load V, [ib] Capacity ® V,[Ib] Utilization By =V ¥ v, Status

Steel Strength® 14,740 22,522 51 Ok

Steel failure (with lever arm)* NIA RN A MIA

Pryout Strangth™ 88,440 120,581 74 DK

Concrete edge failure in direction ** NIA MIA RIS MR

* highest loaded anchor  **anchor group (relevant anchors)

4.1 Steel Strength

Ve =06A_ ., L. ACI318-14 Eq. (17.5.1.2b)
P Vi = Vi ACI 318-14 Table 17.3.1.1
Variables
A, in) i, [psil
0.48 125,001
Calculations
W, 6]
34 650
Results
Waa [19] ¥ et Ly )| W [1B)
34,650 0.650 22,522 14,740

Inpiit data and resulls must ba chacked Tor conformity with the existing condiliors and for plausibility!
PROFIS Enginasring (o ) S003-2002 HINAG, FL-5454 Schaan HIl s & registersd Trademark of HIl AG, Schaan
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Fastening point:

4.2 Pryout Strength

A
Ve =k [(Aﬂ—";) W aen Waan Won Wean Mo ] ACI 318-14 Eq. {17.5.3.18)
b Vg = Ve ACI 318-14 Table 17.3.1.1
A, see ACI31B-14, Section 17.4.2.1, Fig. R 174.2.1(h)
Aus =9h ACI 318-14 Eq. (17.4.2.1¢)
1
Yo = (1 .2 gy ) =10 AC| 318-14 Eq. (17.4.2.4)
3hy
Wy =07+03 (Fsﬁ <10 ACI 318-14 Eq. {17.4.2.5b)
1.5
Woan =mm<(°—‘m, —h‘“) <10 ACI 318-14 Eq. (17.4.2.7h)
' c'g: c}lﬂ
My =k A, Vb AC| 318-14 Eq. (17.4.2.2a)
Variables
Kep hyg in.] €gq [in.] e [in] C i 1]
2 4.724 0.000 0.000 -
W ow Gy lin] K, ko I, [ps]
1.250 m 24 1.000 3,000
Calculations
Ay in) Argq [in] Y o Ycan ¥ e Yo N, [Ib]
1,025.38 200,88 1,000 1.000 1,000 1.000 13,499
Results
Vo [Ib] P concent b Vg 0] Vi [Ib]
172,259 0.700 120,581 BB 440
5 Warnings

+ The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/ Annex C,
EOQTA TROZ9 eic.). This means load re-distribution on the anchors due to elastic defermations of the anchor plate are not considered - the
anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
the minimum required anchor plate thickness with CEFEM 1o limit the stress of the anchor plate based on the assumptions explained above, The
proof if the rigid ancheor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
agreemeant with the existing conditions and for plausibility!

Condition A applies where the potential concrela fallure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or prycut strength governs.

For additional information about ACI 318 strangth design provisions, please go to hitps:/fsubmittals.us. hilli com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!

Input dats and results must be checkan for confommity wilth the existing conditions and for plausiilty!
PROFIS Enginsaring | o ) 20022022 Hiki AG, FL-9494 Schaan Hilti i a egisiered Tradamark of Hii AG, Schaan
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6 Installation data

Prafile: W shape (AISC), WABXET, (Lx W x TxFT)= 186800 in. x 11.100 in. x

0,535 in, x 0BT in.

Haole diameter in the fixture: d, = 0938 in.
Plate thickness (inputh: 0.500 in.
Racommended plate thickmess: not calculated

Anchor lype and diameter; Hex Head ASTM F 1554 GR,
105 7/8
ltem number: not available

Maximum installation torque: -

Hale diameter In the base matedal: - in,

Hale depth in the base material: 4.724 in.
Minimum thickness of the base material: 5.778 in.

Hilti Hex Head headed stud anchor with 4.724409 in embedment, 7/8, Steel galvanized, installation per instruction for use

A Y
12.500 12.500
=2
B
O* Ps Ot
=
- 1 =]
=
2
8
S
=]
=]
=]
— — g
T T ks
1.500 11.000 11.000 1.500
—t —t
Coordinates Anchor [in.]

Anchor X ¥y C, Ciy .y Cay Anchaor % ¥ c, Cix c, Cop
1 -11.000  -8.500 - - - 4 -11.000 8500 - - - -
2 0000 -B.500 - - - ] 0000 8500 - - - -
3 11000 -8.500 - - - 6§ 11.000  &500 - - - -

Ingut dala and regults must be checked for conformity wilth the exiating condiians and for plausiiit
PROFIS Enginearing | ¢ ) 20002002 Hikl AG, FL8494 Schaan Hill ks a mgistersd Tradamark of Hit AG, Schaan
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Fastening point:

7 Remarks; Your Cooperation Duties

+ Any and all information and data contained in the Software concern salely the use of Hilli products and are based on the principles, formulas and
sacurily regulations in accordance with Hill's technical directions and operating, mounting and assembly instructions, ele., that must be sirictly
complied with by the user. All figures conlained therein are average figures, and therefore use-specific tesis are 1o be conducted prior to using
the relevant Hilll product. The resulls of the calculations carried aul by means of the Software are basad essentially on the data you put in.
Therefore, you bear the sole responsibilily for the absence of ermrors, the completenass and the relevance of the data lo be put in by you.
Moreover, you bear sole rezponsibility for having the results of the calculation checked and cleared by an expert, particularly with regard 1o
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permitz without any guarantee as to the absence of efrors, the correctness and the relevance of the results or suitability for a specific
application.

You must take all necessary and reasonable steps to pravent or limit damage caused by the Software. In particular, you must arrange for tha
ragular backup of programs and data and, if applicable, carry oul the updates of the Software affered by Hilli on a regular basis. If you do not use
the AuloUpdate function of the Software, you must ensure thal you are using the current and thus up-lo-dale version of the Sollware in each
case by carrying oul manual updates via the Hiltl Website, Hiltl will not be liable for consaquences, such as the recovery of lost ar damaged data
or programs, arlsing from a culpable breach of duty by you.

Inpauit data end resultz mist be chacked for cordormity wiin fhe axisting conditions ana for plausibdity!
PROFIS Engneanng | o | 2003-2022 Hilh AG, FL-2494 Schaan Hib is a ragistarad Trademark of Hili AG, Schaan
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SHEAR WALL DESIGN:

APPENDIX

CONCRETE SHEAR WALL DESIGN
SHEAR WALL AT GRIDS 3 AND 9:

Seismic force along grids 3 and 9 increase less than 10%. Therefore, the shear wall is o0.k..
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4 CONMECT Editior

Current Date: 5/11/2022 6:18 AM

Units system: English

File name: Z:\Jenh Group\OneDrive - JENH Group\Jenh Group\01 Design\01 Jenh Group Projects\2021\2021-057 GST Expansion\Calcs\Ram
element\Wall Line 1_0.tup

Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status : OK
Design code : ACI 318-14
Geometry:
Total height : 31.00 [ft]
Reveal size : 0.75[in]
Total length : 24.00 [ft]
Base support type : Continuous
Wall bottom restraint : Pinned
Materials:
Material : C 4-60
Steel tension strength (Fy) : 60 [Kip/in2]
Concrete compressive strength (fc) : 4 [Kip/in2]
Steel elasticity modulus (Es) : 29000 [Kip/in2]
Concrete modulus of elasticity (E) : 3605 [Kip/in2]
Concrete unit weight : 0.149818 [Kip/ft3]
Number of stories: 1
Story Story height Wall thickness
[ft] [in]
1 26.00 11.25
Openings:
Reference X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
Lower left 15.50 0.00 6.50 8.00
Lower left 5.00 15.00 6.00 7.00
Lower left 13.00 15.00 6.00 7.00
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL
D2 Yes 1.2DL+0.5RLL+1.6FLL

Pagel



D3 Yes 1.2DL+1.6RLL+0.5FLL

D4 Yes 1.2DL+1.6RLL+0.5Wx

D5 Yes 1.2DL+1.6RLL-0.5Wx

D6 Yes 1.2DL+1.6RLL+0.5Wz

D7 Yes 1.2DL+1.6RLL-0.5Wz

D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx

D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
D12 Yes 1.363DL+0.5FLL+Ex

D13 Yes 1.363DL+0.5FLL-Ex

D14 Yes 1.363DL+0.5FLL+EZz

D15 Yes 1.363DL+0.5FLL-Ez

D16 Yes 0.9DL+Wx

D17 Yes 0.9DL-Wx

D18 Yes 0.9DL+Wz

D19 Yes 0.9DL-Wz

D20 Yes 0.737DL+Ex

D21 Yes 0.737DL-Ex

D22 Yes 0.737DL+Ez

D23 Yes 0.737DL-Ez

S1 Yes DL

S2 Yes DL+RLL

S3 Yes DL+FLL

S4 Yes DL+0.75FLL

S5 Yes DL+0.75RLL

S6 Yes DL+0.75RLL+0.75FLL

S7 Yes DL+0.6Wx

S8 Yes DL-0.6Wx

S9 Yes DL+0.6Wz

S10 Yes DL-0.6Wz

S11 Yes 1.12DL+0.7Ex

S12 Yes 1.12DL-0.7Ex

S13 Yes 1.12DL+0.7Ez

S14 Yes 1.12DL-0.7Ez

S15 Yes DL+0.75RLL+0.75FLL+0.45Wx
S16 Yes DL+0.75RLL+0.75FLL-0.45Wx
S17 Yes DL+0.75RLL+0.75FLL+0.45Wz
S18 Yes DL+0.75RLL+0.75FLL-0.45Wz
S19 Yes DL+0.75FLL+0.525Ex

S20 Yes DL+0.75FLL-0.525Ex

S21 Yes DL+0.75FLL+0.525Ez

S22 Yes DL+0.75FLL-0.525Ez

S23 Yes 0.6DL+0.6Wx

S24 Yes 0.6DL-0.6Wx

S25 Yes 0.6DL+0.6Wz

S26 Yes 0.6DL-0.6Wz

S27 Yes 0.48DL+0.7Ex

S28 Yes 0.48DL-0.7Ex

S29 Yes 0.48DL+0.7Ez

S30 Yes 0.48DL-0.7Ez

S31 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ex
S32 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ex
S33 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ez
S34 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition : DL

Concentrated loads:
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Story Condition Direction Magnitude Eccentricity Distance

[Kip] [in] [ft]

1 Ex Horizontal 4.98 0.00 0.00
1 DL Horizontal 1.60 0.00 0.00
1 RLL Horizontal 2.33 0.00 0.00
1 Wx Horizontal 0.72 0.00 0.00
In-plane seismic weight:
Load condition Coefficient
Ez 0.28
Distributed loads:
Story Condition Direction Magnitude Eccentricity

[Kip/ft] [ft]
1 DL Vertical 0.24 0.67
1 RLL Vertical 0.35 0.67

Out-of-plane pressure loads:

Story Condition Magnitude
[Kip/ft2]
1 Wz 0.02

Out-of-plane parapet pressure loads:

Condition Magnitude
[Kip/ft2]
Wz 0.02

Out-of-plane seismic weight:

Load condition Coefficient

Ez 0.56

TILT-UP WALLS DESIGN:

Status : OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]

1 0.00 -1.00 5.00 1.00
2 5.00 -1.00 6.00 1.00
3 11.00 -1.00 2.00 1.00
4 13.00 -1.00 2.50 1.00
5 15.50 -1.00 3.50 1.00
6 19.00 -1.00 3.00 1.00
7 22.00 -1.00 2.00 1.00
8 0.00 0.00 5.00 8.00
9 5.00 0.00 6.00 8.00
10 11.00 0.00 2.00 8.00
11 13.00 0.00 2.50 8.00
12 22.00 0.00 2.00 8.00
13 0.00 8.00 5.00 7.00
14 5.00 8.00 6.00 7.00
15 11.00 8.00 2.00 7.00
16 13.00 8.00 2.50 7.00
17 15.50 8.00 3.50 7.00
18 19.00 8.00 3.00 7.00
19 22.00 8.00 2.00 7.00
20 0.00 15.00 5.00 7.00
21 11.00 15.00 2.00 7.00
22 19.00 15.00 3.00 7.00
23 22.00 15.00 2.00 7.00
24 0.00 22.00 5.00 4.00
25 5.00 22.00 6.00 4.00
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26 11.00 22.00 2.00 4.00
27 13.00 22.00 2.50 4.00
28 15.50 22.00 3.50 4.00
29 19.00 22.00 3.00 4.00
30 22.00 22.00 2.00 4.00
31 0.00 26.00 5.00 4.00
32 5.00 26.00 6.00 4.00
33 11.00 26.00 2.00 4.00
34 13.00 26.00 2.50 4.00
35 15.50 26.00 3.50 4.00
36 19.00 26.00 3.00 4.00
37 22.00 26.00 2.00 4.00
Vertical reinforcement:
Reinforcement layers 2
Segment Bars Spacing Ld
[in] [in]
1 8-#4 8.00 18.97
2 9-#4 8.00 18.97
3 3-#4 8.00 18.97
4 3-#4 12.00 18.97
5 4-#4 12.00 18.97
6 5-#4 8.00 18.97
7 3-#4 8.00 18.97
8 8-#4 8.00 18.97
9 9-#4 8.00 18.97
10 3-#4 8.00 18.97
11 3-#4 12.00 18.97
12 3-#4 8.00 18.97
13 8-#4 8.00 18.97
14 9-#4 8.00 18.97
15 3-#4 8.00 18.97
16 3-#4 12.00 18.97
17 4-#4 12.00 18.97
18 5-#4 8.00 18.97
19 3-#4 8.00 18.97
20 8-#4 8.00 18.97
21 3-#4 8.00 18.97
22 5-#4 8.00 18.97
23 3-#4 8.00 18.97
24 8-#4 8.00 18.97
25 9-#4 8.00 18.97
26 3-#4 8.00 18.97
27 3-#4 12.00 18.97
28 4-#4 12.00 18.97
29 5-#4 8.00 18.97
30 3-#4 8.00 18.97
31 8-#4 8.00 18.97
32 9-#4 8.00 18.97
33 3-#4 8.00 18.97
34 3-#4 12.00 18.97
35 4-#4 12.00 18.97
36 5-#4 8.00 18.97
37 3-#4 8.00 18.97

Vertical reinforcement
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Segment Condition Pu Pu/Ag 0.06*fc Ratio
[Kip] [Kip/in2] [Kip/in2]
1 C (Top) 0.000 0.000 0.240 000 1
2 C (Top) 0.000 0.000 0.240 000 1
3 C (Top) 0.000 0.000 0.240 000 1
4 C (Top) 0.000 0.000 0.240 000 1
5 C (Top) 0.000 0.000 0.240 000 1
6 C (Top) 0.000 0.000 0.240 000 1
7 C (Top) 0.000 0.000 0.240 000 1
8 D13 (Max) 32.136 0.048 0.240 020 O
9 C (Max) 31.064 0.038 0.240 016 M—1
10 D12 (Max) 13.786 0.051 0.240 021 ]
11 C (Max) 23.061 0.068 0.240 028 E—]
12 D12 (Max) 30.511 0.113 0.240 047 EEL—
13 D13 (Max) 17.794 0.026 0.240 011 ]
14 C (Max) 21.625 0.027 0.240 011 ]
15 D4 (Max) 8.477 0.031 0.240 013 M—]
16 D12 (Max) 11.287 0.033 0.240 014 M—]
17 D6 (Max) 5.154 0.011 0.240 005 1
18 D7 (Max) 12.674 0.031 0.240 013 M—]
19 D7 (Max) 11.601 0.043 0.240 018 1
20 D15 (Max) 20.539 0.030 0.240 013 M—]
21 D15 (Max) 18.461 0.068 0.240 028 ]
22 D14 (Max) 12.973 0.032 0.240 013 M—]
23 D7 (Max) 10.025 0.037 0.240 015 M—]
24 D5 (Max) 12.654 0.019 0.240 008 IT—]
25 D5 (Max) 5.400 0.007 0.240 003 1
26 D4 (Max) 6.292 0.023 0.240 010 I—]
27 D4 (Max) 3.677 0.011 0.240 005 1
28 D4 (Max) 3.604 0.008 0.240 003 1
29 D13 (Max) 5.377 0.013 0.240 006 T—]
30 D6 (Max) 7.665 0.028 0.240 012 M—]
31 C (Top) 0.000 0.000 0.240 000 1
32 C (Top) 0.000 0.000 0.240 000 1
33 C (Top) 0.000 0.000 0.240 000 1
34 C (Top) 0.000 0.000 0.240 000 1
35 C (Top) 0.000 0.000 0.240 000 1
36 C (Top) 0.000 0.000 0.240 000 1
37 C (Top) 0.000 0.000 0.240 000 1
Intermediate results for axial-bending
Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 1.60 0.47 0.55 9.00 0.90 1710965.00
2 C (Top) 1.80 0.44 0.52 9.00 0.90 2053158.00
3 C (Top) 0.60 0.44 0.52 9.00 0.90 684386.10
4 C (Top) 0.60 0.35 0.42 9.00 0.90 855482.70
5 C (Top) 0.80 0.34 0.40 9.00 0.90 1197676.00
6 C (Top) 1.00 0.49 0.58 9.00 0.90 1026579.00
7 C (Top) 0.60 0.44 0.52 9.00 0.90 684386.10
8 D22 (Max) 1.75 0.54 0.64 9.00 0.90 2531.01
9 D22 (Bottom) 1.97 0.51 0.60 9.00 0.90 3037.22
10 D22 (Max) 0.67 0.53 0.62 9.00 0.90 1012.41
11 D22 (Max) 0.73 0.47 0.56 9.00 0.90 1265.51
12 D22 (Bottom) 0.75 0.62 0.73 9.00 0.90 750.05
13 D22 (Top) 1.67 0.50 0.59 9.00 0.90 2531.01
14 D15 (Max) 1.98 0.51 0.60 9.00 0.90 3037.22
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15 D22 (Max) 0.64 0.49 0.58 9.00 0.90 1012.41
16 D23 (Max) 0.65 0.40 0.47 9.00 0.90 1265.51
17 D22 (Max) 0.83 0.35 0.42 9.00 0.90 1771.71
18 D22 (Top) 1.05 0.53 0.63 9.00 0.90 1518.61
19 D22 (Max) 0.65 0.50 0.59 9.00 0.90 1012.41
20 D22 (Max) 1.72 0.53 0.62 9.00 0.90 2531.01
21 D22 (Bottom) 0.70 0.56 0.66 9.00 0.90 1012.41
22 D22 (Max) 1.07 0.55 0.64 9.00 0.90 1518.61
23 D22 (Max) 0.65 0.50 0.59 9.00 0.90 1012.41
24 D14 (Max) 1.71 0.52 0.62 9.00 0.90 2531.01
25 D15 (Top) 1.84 0.46 0.54 9.00 0.90 3037.22
26 D14 (Max) 0.66 0.51 0.60 9.00 0.90 1012.41
27 D15 (Max) 0.63 0.38 0.45 9.00 0.90 1265.51
28 D15 (Max) 0.82 0.35 0.41 9.00 0.90 1771.71
29 D14 (Bottom) 1.05 0.53 0.62 9.00 0.90 1518.61
30 D22 (Bottom) 0.63 0.48 0.57 9.00 0.90 1012.41
31 C (Top) 1.60 0.47 0.55 9.00 0.90 106935.30
32 C (Top) 1.80 0.44 0.52 9.00 0.90 128322.40
33 C (Top) 0.60 0.44 0.52 9.00 0.90 42774.13
34 C (Top) 0.60 0.35 0.42 9.00 0.90 53467.67
35 C (Top) 0.80 0.34 0.40 9.00 0.90 74854.74
36 C (Top) 1.00 0.49 0.58 9.00 0.90 64161.20
37 C (Top) 0.60 0.44 0.52 9.00 0.90 42774.13
Inertias
Segment Condition Ig ler le

[in4] [in4] [in4]
1 C (Top) 7119.14 921.63 7119.14
2 C (Top) 8542.97 1044.85 8542.97
3 C (Top) 2847.66 348.28 2847.66
4 C (Top) 3559.57 356.43 3559.57
5 C (Top) 4983.40 477.34 4983.40
6 C (Top) 4271.48 573.07 4271.48
7 C (Top) 2847.66 348.28 2847.66
8 D22 (Max) 7119.14 991.00 7119.14
9 D22 (Bottom) 8542.97 1124.15 8542.97
10 D22 (Max) 2847.66 382.68 2847.66
11 D22 (Max) 3559.57 418.46 3559.57
12 D22 (Bottom) 2847.66 416.21 2109.70
13 D22 (Top) 7119.14 954.63 7119.14
14 D15 (Max) 8542.97 1127.43 8542.97
15 D22 (Max) 2847.66 367.93 2847.66
16 D23 (Max) 3559.57 382.72 3559.57
17 D22 (Max) 4983.40 491.24 4983.40
18 D22 (Top) 4271.48 597.82 4271.48
19 D22 (Max) 2847.66 372.47 2847.66
20 D22 (Max) 7119.14 974.46 7119.14
21 D22 (Bottom) 2847.66 395.95 2847.66
22 D22 (Max) 4271.48 605.91 4271.48
23 D22 (Max) 2847.66 371.31 2847.66
24 D14 (Max) 7119.14 973.60 7119.14
25 D15 (Top) 8542.97 1062.66 8542.97
26 D14 (Max) 2847.66 374.45 2847.66
27 D15 (Max) 3559.57 370.38 3559.57
28 D15 (Max) 4983.40 488.56 4983.40
29 D14 (Bottom) 4271.48 595.17 4271.48
30 D22 (Bottom) 2847.66 364.35 2847.66
31 C (Top) 7119.14 921.63 7119.14
32 C (Top) 8542.97 1044.85 8542.97
33 C (Top) 2847.66 348.28 2847.66
34 C (Top) 3559.57 356.43 3559.57
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35 C (Top) 4983.40 477.34 4983.40
36 C (Top) 4271.48 573.07 4271.48
37 C (Top) 2847.66 348.28 2847.66
Deflection
Segment Condition Au
[in]
1 0.000
2 0.000
3 0.000
4 0.000
5 0.000
6 0.000
7 0.000
8 D23 (Max) -0.221
9 D23 (Max) -0.161
10 D23 (Max) -0.244
11 D23 (Max) -0.218
12 D23 (Max) -0.455
13 D23 (Max) 0.148
14 D23 (Max) 0.013
15 D23 (Max) 0.176
16 D23 (Max) 0.047
17 D23 (Max) 0.015
18 D23 (Max) 0.158
19 D23 (Max) 0.173
20 D23 (Max) 0.148
21 D23 (Max) 0.177
22 D23 (Max) 0.158
23 D23 (Max) 0.170
24 D23 (Max) 0.075
25 D23 (Max) -0.024
26 D23 (Max) 0.064
27 D23 (Max) -0.024
28 D23 (Max) -0.024
29 D23 (Max) 0.079
30 D23 (Max) 0.081
31 0.000
32 0.000
33 0.000
34 0.000
35 0.000
36 0.000
37 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢@*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 67.78 000 1
2 C (Top) 0.00 0.00 0.00 77.00 000 1
3 C (Top) 0.00 0.00 0.00 25.67 000 1
4 C (Top) 0.00 0.00 0.00 26.28 000 1
5 C (Top) 0.00 0.00 0.00 35.15 000 1
6 C (Top) 0.00 0.00 0.00 42.11 000 1
7 C (Top) 0.00 0.00 0.00 25.67 000 1
8 D22 (Max) 14.65 35.54 35.82 72.70 049 EET—1
9 D22 (Bottom) 16.35 31.14 31.36 82.51 038 EL—1
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10 D22 (Max) 7.13 15.67 15.82 28.07 0.56 1
11 D22 (Max) 12.14 17.42 17.65 30.74 057
12 D22 (Bottom) 14.44 22.58 23.17 30.53 0.76 T
13 D22 (Top) 6.90 -24.01 -24.09 70.10 034 @
14 D15 (Max) 17.04 2.54 2.55 82.74 003
15 D22 (Max) 4.03 -11.31 -11.37 27.03 042 ET—
16 D23 (Max) 5.05 3.68 3.70 28.19 013 ™
17 D22 (Max) 2.61 -1.70 -1.70 36.15 005 1
18 D22 (Top) 5.27 -15.59 -15.66 43.87 0.36 1
19 D22 (Max) 4.98 -11.13 -11.20 27.35 041 ET——
20 D22 (Max) 11.11 -24.01 -24.16 71.51 034 @I
21 D22 (Bottom) 9.98 -11.31 -11.46 29.03 039
22 D22 (Max) 7.01 -15.60 -15.70 44.46 0.35 I
23 D22 (Max) 4.74 -10.98 -11.05 27.26 041 ET——
24 D14 (Max) 10.92 -14.02 -14.10 71.45 020 @
25 D15 (Top) 3.62 -5.10 -5.10 78.22 0.07 C—
26 D14 (Max) 5.39 -5.54 -5.58 27.48 020 @
27 D15 (Max) 2.66 -2.12 -2.13 27.29 0.08 TC—
28 D15 (Max) 2.11 -2.97 -2.98 35.95 0.08 TC—
29 D14 (Bottom) 4.70 -9.30 -9.34 43.68 021 @
30 D22 (Bottom) 3.29 -5.54 -5.57 26.78 021 @
31 C (Top) 0.00 0.00 0.00 67.78 0.00 /™
32 C (Top) 0.00 0.00 0.00 77.00 0.00 /™
33 C (Top) 0.00 0.00 0.00 25.67 0.00 /™
34 C (Top) 0.00 0.00 0.00 26.28 0.00 /™
35 C (Top) 0.00 0.00 0.00 35.15 0.00 /™
36 C (Top) 0.00 0.00 0.00 42.11 0.00 /™
37 C (Top) 0.00 0.00 0.00 25.67 0.00 /™
Cracking moment

Segment Condition Pu Mua Mcr ¢@*Mn Mcr/(*Mn

[Kip] [Kip*ft] [Kip*ft] [Kip*ft]

1 C (Top) 0.00 0.00 50.03 67.78 0.74 ]
2 D23 (Bottom) 0.00 0.00 60.03 77.00 0.78 ]
3 D23 (Bottom) 0.00 0.00 20.01 25.67 0.78 ]
4 C (Top) 0.00 0.00 25.01 26.28 0.95 ]
5 D23 (Bottom) 0.00 0.00 35.02 35.15 1,00
6 C (Top) 0.00 0.00 30.02 42.11 0.71
7 D23 (Bottom) 0.00 0.00 20.01 25.67 0.78 ]
8 D20 (Top) 5.48 0.02 50.03 69.62 0.72 ]
9 D21 (Top) 11.33 0.19 60.03 80.82 0.74 T
10 D21 (Top) 4.89 0.03 20.01 27.31 0.73
11 D21 (Top) 9.50 0.05 25.01 29.84 0.84 ]
12 D21 (Top) 8.98 -0.08 20.01 28.69 0.70 ]
13 D20 (Max) 1.86 -0.38 50.03 68.40 0.73
14 D21 (Top) 6.98 0.00 60.03 79.35 0.76 T
15 D21 (Max) 3.44 -0.13 20.01 26.83 0.75 T
16 D21 (Top) 2.14 0.00 25.01 27.09 0.02 ]
17 D21 (Max) 1.33 0.00 35.02 35.66 0.908 ]
18 D21 (Max) 3.28 -0.35 30.02 43.21 0.60 1
19 D21 (Top) 3.76 -0.14 20.01 26.93 0.74 T
20 D20 (Top) 5.40 -0.79 50.03 69.59 0.72 ]
21 D21 (Max) 8.37 -0.53 20.01 28.49 0.70 ]
22 D21 (Top) 3.90 -0.65 30.02 43.41 0.60 1
23 D21 (Max) 2.31 -0.20 20.01 26.45 0.76 T
24 D20 (Top) 3.32 -0.59 50.03 68.89 0.73 ]
25 D20 (Max) 1.63 -0.71 60.03 77.55 0.77 ]
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26 D21 (Top) 2.02 -0.24 20.01 26.35 0.76 1
27 D21 (Max) 1.38 -0.30 25.01 26.80 0.93 ]
28 D21 (Max) 0.72 -0.42 35.02 35.43 0.09 ]
29 D20 (Top) 0.62 -0.36 30.02 42.31 071
30 D21 (Max) 1.48 -0.24 20.01 26.17 0.76 1
31 C (Top) 0.00 0.00 50.03 67.78 0.74
32 D23 (Bottom) 0.00 0.00 60.03 77.00 0.78 1
33 D23 (Bottom) 0.00 0.00 20.01 25.67 0.78 1
34 C (Top) 0.00 0.00 25.01 26.28 0.05 ]
35 D23 (Bottom) 0.00 0.00 35.02 35.15 1.00 ]
36 C (Top) 0.00 0.00 30.02 42.11 071
37 D23 (Bottom) 0.00 0.00 20.01 25.67 0.78 1
Interaction diagrams, P vs. M:
P vs. M {Segment 11) P ws. M {Segment 12)
B00 450
350
400
ITo
; fran e é 150
=0
=
; ¥ wie
270 S
120 <10 40 40 120 i} ] = 0
W™ B B ]
Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Top) 0.00 1108.18 000 [
2 C (Top) 0.00 1330.24 000 [
3 C (Top) 0.00 443.41 000 [
4 C (Top) 0.00 554.80 000 [C—1
5 C (Top) 0.00 776.86 000 [C—1
6 C (Top) 0.00 664.77 000 [C—1
7 C (Top) 0.00 443.41 000 [C—1
8 D13 (Bottom) 32.14 1108.18 003 [C—1
9 C (Bottom) 31.06 1330.24 002 [C—1
10 D12 (Bottom) 13.79 443.41 003 [C—1
11 C (Max) 23.06 554.80 004 [C—1
12 D12 (Bottom) 30.51 443.41 007 IC—1
13 D13 (Bottom) 24.48 1108.18 002 [C—1
14 C (Bottom) 21.63 1330.24 002 [C—1
15 D4 (Bottom) 10.83 443.41 002 [C—1
16 D12 (Bottom) 11.29 554.80 002 [C—1
17 C (Bottom) 7.37 776.86 001 [C—1
18 D4 (Bottom) 15.76 664.77 002 [C—1
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19 D4 (Bottom) 12.46 443.41 0.03
20 D13 (Bottom) 22.64 1108.18 0.02
21 D4 (Bottom) 20.60 443.41 0.05
22 D4 (Bottom) 15.11 664.77 0.02
23 D4 (Bottom) 10.10 443.41 0.02
24 D5 (Bottom) 12.65 1108.18 0.01
25 D5 (Bottom) 9.43 1330.24 0.01
26 D4 (Bottom) 6.29 443.41 0.01
27 D4 (Bottom) 5.36 554.80 0.01
28 D4 (Bottom) 5.95 776.86 0.01
29 D13 (Max) 5.38 664.77 0.01
30 D4 (Bottom) 7.74 443.41 0.02
31 C (Top) 0.00 1108.18 0.00
32 C (Top) 0.00 1330.24 0.00
33 C (Top) 0.00 443.41 0.00
34 C (Top) 0.00 554.80 0.00
35 C (Top) 0.00 776.86 0.00
36 C (Top) 0.00 664.77 0.00
37 C (Top) 0.00 443.41 0.00
Axial tension

Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]

1 C (Top) 0.00 172.80 0.00
2 C (Top) 0.00 194.40 0.00
3 C (Top) 0.00 64.80 0.00
4 C (Top) 0.00 64.80 0.00
5 C (Top) 0.00 86.40 0.00
6 C (Top) 0.00 108.00 0.00
7 C (Top) 0.00 64.80 0.00
8 C (Top) 0.00 172.80 0.00
9 C (Top) 0.00 194.40 0.00
10 C (Top) 0.00 64.80 0.00
11 C (Top) 0.00 64.80 0.00
12 C (Top) 0.00 64.80 0.00
13 C (Top) 0.00 172.80 0.00
14 C (Top) 0.00 194.40 0.00
15 C (Top) 0.00 64.80 0.00
16 C (Top) 0.00 64.80 0.00
17 C (Top) 0.00 86.40 0.00
18 C (Top) 0.00 108.00 0.00
19 C (Top) 0.00 64.80 0.00
20 C (Top) 0.00 172.80 0.00
21 C (Top) 0.00 64.80 0.00
22 C (Top) 0.00 108.00 0.00
23 C (Top) 0.00 64.80 0.00
24 C (Top) 0.00 172.80 0.00
25 C (Top) 0.00 194.40 0.00
26 C (Top) 0.00 64.80 0.00
27 C (Top) 0.00 64.80 0.00
28 C (Top) 0.00 86.40 0.00
29 C (Top) 0.00 108.00 0.00
30 C (Top) 0.00 64.80 0.00
31 C (Top) 0.00 172.80 0.00
32 C (Top) 0.00 194.40 0.00
33 C (Top) 0.00 64.80 0.00
34 C (Top) 0.00 64.80 0.00
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35 C (Top) 0.00 86.40 000 [
36 C (Top) 0.00 108.00 0o0o [
37 C (Top) 0.00 64.80 000 [
Shear
Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 C (Top) 0.000 51.229 0o0o [
2 C (Top) 0.000 61.475 000 [
3 C (Top) 0.000 20.492 0o0o [
4 C (Top) 0.000 25.614 0o0o [
5 C (Top) 0.000 35.860 000 [
6 C (Top) 0.000 30.737 000 [
7 C (Top) 0.000 20.492 0o0o [
8 D14 (Max) 6.984 51.229 014 MT—
9 D14 (Bottom) 5.656 61.475 009 I
10 D14 (Max) 3.004 20.492 015 HE—1
11 D14 (Max) 3.426 25.614 013 MT—1
12 D14 (Bottom) 4.577 20.492 022 EH—
13 D14 (Bottom) 3.821 51.229 oo7r [C—1
14 D14 (Bottom) 1.860 61.475 003 [C—1
15 D14 (Bottom) 1.739 20.492 008 T
16 D15 (Top) 1.211 25.614 005 [
17 D14 (Top) 0.966 35.860 003 [
18 D14 (Bottom) 3.099 30.737 010 T
19 D14 (Bottom) 0.891 20.492 004 [
20 D15 (Top) 3.071 51.229 006 [T
21 D15 (Top) 1.604 20.492 008 T
22 D15 (Top) 1.930 30.737 006 [
23 D15 (Top) 1.352 20.492 (00 | —
24 D14 (Top) 4.814 51.229 009 I
25 D15 (Max) 2.224 61.475 004 [
26 D14 (Top) 1.908 20.492 009 I
27 D15 (Max) 0.927 25.614 004 [
28 D15 (Max) 1.297 35.860 004 [
29 D14 (Top) 3.111 30.737 010 T
30 D15 (Top) 1.984 20.492 010 T
31 C (Top) 0.000 51.229 0o0 1
32 C (Top) 0.000 61.475 0o0 1
33 C (Top) 0.000 20.492 0o0o [
34 C (Top) 0.000 25.614 0o0o [
35 C (Top) 0.000 35.860 0o0 1
36 C (Top) 0.000 30.737 0o0 1
37 C (Top) 0.000 20.492 0o0 1
Deflection
Segment Condition As Amax As/Amax

[in] [in]
1 S1(Top) 0.000 0.080 0o0o
2 S1(Top) 0.000 0.080 0o0o
3 S1(Top) 0.000 0.080 0o0o
4 S1 (Top) 0.000 0.080 0o0o [
5 S1 (Top) 0.000 0.080 0o0o [
6 S1 (Top) 0.000 0.080 0o0o [
7 S1 (Top) 0.000 0.080 0o0o [
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8 S13 (Max) 0.121 2.080 0.06
9 S13 (Max) 0.088 2.080 0.04
10 S13 (Max) 0.133 2.080 0.06
11 S13 (Max) 0.119 2.080 0.06
12 S13 (Max) 0.580 2.080 0.28
13 S13 (Max) 0.081 2.080 0.04
14 S14 (Max) 0.007 2.080 0.00
15 S13 (Max) 0.096 2.080 0.05
16 S14 (Max) 0.025 2.080 0.01
17 S14 (Max) 0.008 2.080 0.00
18 S13 (Max) 0.089 2.080 0.04
19 S13 (Max) 0.094 2.080 0.05
20 S13 (Max) 0.082 2.080 0.04
21 S13 (Max) 0.097 2.080 0.05
22 S13 (Max) 0.089 2.080 0.04
23 S13 (Max) 0.093 2.080 0.04
24 S13 (Max) 0.048 2.080 0.02
25 S34 (Max) 0.016 2.080 0.01
26 S13 (Max) 0.048 2.080 0.02
27 S34 (Max) 0.016 2.080 0.01
28 S34 (Max) 0.016 2.080 0.01
29 S13 (Max) 0.053 2.080 0.03
30 S13 (Max) 0.048 2.080 0.02
31 S1 (Top) 0.000 0.320 0.00
32 S1 (Top) 0.000 0.320 0.00
33 S1 (Top) 0.000 0.320 0.00
34 S1 (Top) 0.000 0.320 0.00
35 S1 (Top) 0.000 0.320 0.00
36 S1 (Top) 0.000 0.320 0.00
37 S1 (Top) 0.000 0.320 0.00
SHEAR WALL DESIGN:
Status OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height Classification

[ft] [ft] [ft] [ft]

1 0.00 0.00 15.50 8.00 Shear wall
2 22.00 0.00 2.00 8.00 Column
3 0.00 8.00 24.00 7.00 Shear wall
4 0.00 15.00 5.00 7.00 Shear wall
5 11.00 15.00 2.00 7.00 Column
6 19.00 15.00 5.00 7.00 Shear wall
7 0.00 22.00 24.00 4.00 Shear wall
Reinforcement:
Reinforcement layers : 2

Vertical reinforcement

Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 8-#4 8.00 18.97 6-#4 18.00 24.67
9-#4 8.00 18.97 6-#4 18.00 24.67
3-#4 8.00 18.97 6-#4 18.00 24.67
3-#4 12.00 18.97 6-#4 18.00 24.67
2 3-#4 8.00 18.97 6-#4 18.00 24.67
3 8-#4 8.00 18.97 5-#4 18.00 24.67
9-#4 8.00 18.97 5-#4 18.00 24.67
3-#4 8.00 18.97 5-#4 18.00 24.67
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3-#4 12.00 18.97 5-#4 18.00 24.67

4-#4 12.00 18.97 5-#4 18.00 24.67

5-#4 8.00 18.97 5-#4 18.00 24.67

3-#4 8.00 18.97 5-#4 18.00 24.67
4 8-#4 8.00 18.97 5-#4 18.00 24.67
5 3-#4 8.00 18.97 5-#4 18.00 24.67
6 5-#4 8.00 18.97 5-#4 18.00 24.67

3-#4 8.00 18.97 5-#4 18.00 24.67
7 8-#4 8.00 18.97 3-#4 18.00 24.67

9-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 12.00 18.97 3-#4 18.00 24.67

4-#4 12.00 18.97 3-#4 18.00 24.67

5-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 8.00 18.97 3-#4 18.00 24.67
Intermediate results for axial-bending
Segment Condition c d

[in] [in]
1 D12 (Bottom) 18.79 148.80
2 D12 (Top) 2.63 19.20
3 D12 (Bottom) 27.39 230.40
4 D12 (Bottom) 6.09 48.00
5 D12 (Top) 2.21 19.20
6 D12 (Top) 6.17 48.00
7 D12 (Bottom) 25.81 230.40
Combined axial flexure
Segment Condition Pu Mu ¢@*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft]

1 D12 (Bottom) 89.18 -159.55 3962.41 004 ]
2 D12 (Top) 27.45 4.06 83.68 005 1
3 D12 (Bottom) 92.88 -128.83 9114.97 001 1
4 D12 (Bottom) 18.44 -20.85 436.48 005 1
5 D12 (Top) 15.96 3.62 74.28 005 ]
6 D12 (Top) 16.98 8.76 44513 002 1
7 D12 (Bottom) 44.63 -28.58 8619.23 000 1

Interaction diagrams, P vs. M:
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P vs. M {Segment 2}
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Segment Condition Pu ¢*Pn Pu/¢@*Pn

[Kip] [Kip]
1 D13 (Bottom) 96.79 3436.64 003 [C—1
2 D12 (Bottom) 30.51 443.41 007 [C—1
3 C (Bottom) 95.40 5321.68 002 [C—1
4 D13 (Bottom) 22.64 1108.18 002 [C—1
5 D4 (Bottom) 20.60 443.41 005 [C—1
6 D4 (Bottom) 25.20 1108.18 002 [C—1
7 D7 (Bottom) 52.54 5321.68 001 [C—1
Axial tension
Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]
1 C (Top) 0.00 496.80 000 [
2 C (Top) 0.00 64.80 000 [
3 C (Top) 0.00 756.00 000 [
4 C (Top) 0.00 172.80 000 [
5 C (Top) 0.00 64.80 000 [
6 C (Top) 0.00 172.80 000 [C—1
7 C (Top) 0.00 756.00 000 [C—1
Shear
Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 D12 (Bottom) 6.298 293.368 002 [C—1
2 D12 (Top) 0.863 34.048 003 [C—1
3 D12 (Top) 7.161 645.252 001 [C—1
4 D12 (Bottom) 4.204 132.944 003 [C—1
5 D12 (Top) 1.028 37.040 003 [C—1
6 D12 (Top) 1.928 135.074 001 [C—1
7 D12 (Top) 7.161 640.083 001 [C—1
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STABILITY RESULTS:
Status : OK

Global stability:

Safety factor 1

Condition Position RM OoT™M FS
[Kip*ft] [Kip*ft]

S30 Left corner -521.64 250.25 2.08

S29 Right corner 549.00 -270.22 2.03

Notes:

* Pu = Axial load

* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status : OK
Design code : ACI 318-14
Geometry:
Total height : 31.00 [ft]
Reveal size : 0.75[in]
Total length : 24.00 [ft]
Base support type : Continuous
Wall bottom restraint : Pinned
Materials:
Material : C 4-60
Steel tension strength (Fy) : 60 [Kip/in2]
Concrete compressive strength (fc) : 4 [Kip/in2]
Steel elasticity modulus (Es) : 29000 [Kip/in2]
Concrete modulus of elasticity (E) : 3605 [Kip/in2]
Concrete unit weight : 0.149818 [Kip/ft3]
Number of stories: 2
Story Story height Wall thickness
[ft] [in]
1 14.00 9.25
2 12.00 11.25
Openings:
Reference X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
Lower left 15.50 0.00 6.50 8.00
Lower left 5.00 15.00 6.00 7.00
Lower left 13.00 15.00 6.00 7.00
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL

Pagel



D2 Yes 1.2DL+0.5RLL+1.6FLL

D3 Yes 1.2DL+1.6RLL+0.5FLL

D4 Yes 1.2DL+1.6RLL+0.5Wx

D5 Yes 1.2DL+1.6RLL-0.5Wx

D6 Yes 1.2DL+1.6RLL+0.5Wz

D7 Yes 1.2DL+1.6RLL-0.5Wz

D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx

D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
D12 Yes 1.363DL+0.5FLL+Ex

D13 Yes 1.363DL+0.5FLL-Ex

D14 Yes 1.363DL+0.5FLL+EZz

D15 Yes 1.363DL+0.5FLL-Ez

D16 Yes 0.9DL+Wx

D17 Yes 0.9DL-Wx

D18 Yes 0.9DL+Wz

D19 Yes 0.9DL-Wz

D20 Yes 0.737DL+Ex

D21 Yes 0.737DL-Ex

D22 Yes 0.737DL+Ez

D23 Yes 0.737DL-Ez

S1 Yes DL

S2 Yes DL+RLL

S3 Yes DL+FLL

S4 Yes DL+0.75FLL

S5 Yes DL+0.75RLL

S6 Yes DL+0.75RLL+0.75FLL

S7 Yes DL+0.6Wx

S8 Yes DL-0.6Wx

S9 Yes DL+0.6Wz

S10 Yes DL-0.6Wz

S11 Yes 1.12DL+0.7Ex

S12 Yes 1.12DL-0.7Ex

S13 Yes 1.12DL+0.7Ez

S14 Yes 1.12DL-0.7Ez

S15 Yes DL+0.75RLL+0.75FLL+0.45Wx
S16 Yes DL+0.75RLL+0.75FLL-0.45Wx
S17 Yes DL+0.75RLL+0.75FLL+0.45Wz
S18 Yes DL+0.75RLL+0.75FLL-0.45Wz
S19 Yes DL+0.75FLL+0.525Ex

S20 Yes DL+0.75FLL-0.525Ex

S21 Yes DL+0.75FLL+0.525Ez

S22 Yes DL+0.75FLL-0.525Ez

S23 Yes 0.6DL+0.6Wx

S24 Yes 0.6DL-0.6Wx

S25 Yes 0.6DL+0.6Wz

S26 Yes 0.6DL-0.6Wz

S27 Yes 0.48DL+0.7Ex

S28 Yes 0.48DL-0.7Ex

S29 Yes 0.48DL+0.7Ez

S30 Yes 0.48DL-0.7Ez

S31 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ex
S32 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ex
S33 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ez
S34 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition : DL

Concentrated loads:
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Story Condition Direction Magnitude Eccentricity Distance
[Kip] [in] [ft]
1 Ex Horizontal 1.59 0.00 0.00
1 DL Horizontal 1.40 0.00 0.00
1 RLL Horizontal 7.60 0.00 0.00
1 Wx Horizontal 0.29 0.00 0.00
2 Ex Horizontal 4.80 0.00 0.00
2 DL Horizontal 1.63 0.00 0.00
2 RLL Horizontal 2.33 0.00 0.00
2 Wx Horizontal 0.42 0.00 0.00
In-plane seismic weight:
Load condition Coefficient
Ez 0.28
Distributed loads:
Story Condition Direction Magnitude Eccentricity
[Kip/ft] [ft]

1 DL Vertical 0.24 0.67
1 RLL Vertical 0.35 0.67
Out-of-plane pressure loads:
Story Condition Magnitude

[Kip/ft2]
1 Wz 0.02
Out-of-plane parapet pressure loads:
Condition Magnitude

[Kip/ft2]

Wz 0.02
Out-of-plane seismic weight:
Load condition Coefficient
Ez 0.56

TILT-UP WALLS DESIGN:

Status : OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]

1 0.00 -1.00 5.00 1.00
2 5.00 -1.00 6.00 1.00
3 11.00 -1.00 2.00 1.00
4 13.00 -1.00 2.50 1.00
5 15.50 -1.00 3.50 1.00
6 19.00 -1.00 3.00 1.00
7 22.00 -1.00 2.00 1.00
8 0.00 0.00 5.00 8.00
9 5.00 0.00 6.00 8.00
10 11.00 0.00 2.00 8.00
11 13.00 0.00 2.50 8.00
12 22.00 0.00 2.00 8.00
13 0.00 8.00 5.00 6.00
14 5.00 8.00 6.00 6.00
15 11.00 8.00 2.00 6.00
16 13.00 8.00 2.50 6.00
17 15.50 8.00 3.50 6.00
18 19.00 8.00 3.00 6.00
19 22.00 8.00 2.00 6.00
20 0.00 14.00 5.00 1.00
21 5.00 14.00 6.00 1.00
22 11.00 14.00 2.00 1.00
23 13.00 14.00 2.50 1.00
24 15.50 14.00 3.50 1.00
25 19.00 14.00 3.00 1.00

Page4



26 22.00 14.00 2.00 1.00
27 0.00 15.00 5.00 7.00
28 11.00 15.00 2.00 7.00
29 19.00 15.00 3.00 7.00
30 22.00 15.00 2.00 7.00
31 0.00 22.00 5.00 4.00
32 5.00 22.00 6.00 4.00
33 11.00 22.00 2.00 4.00
34 13.00 22.00 2.50 4.00
35 15.50 22.00 3.50 4.00
36 19.00 22.00 3.00 4.00
37 22.00 22.00 2.00 4.00
38 0.00 26.00 5.00 4.00
39 5.00 26.00 6.00 4.00
40 11.00 26.00 2.00 4.00
Y| 13.00 26.00 2.50 4.00
42 15.50 26.00 3.50 4.00
43 19.00 26.00 3.00 4.00
44 22.00 26.00 2.00 4.00
Vertical reinforcement:
Reinforcement layers 2
Segment Bars Spacing Ld

[in] [in]
1 5-#4 12.00 18.97
2 6-#4 12.00 18.97
3 2-#4 18.00 18.97
4 3-#4 12.00 18.97
5 4-#4 12.00 18.97
6 3-#4 16.00 18.97
7 2-#4 18.00 18.97
8 5-#4 12.00 18.97
9 6-#4 12.00 18.97
10 2-#4 18.00 18.97
11 3-#4 12.00 18.97
12 2-#4 18.00 18.97
13 5-#4 12.00 18.97
14 6-#4 12.00 18.97
15 2-#4 18.00 18.97
16 3-#4 12.00 18.97
17 4-#4 12.00 18.97
18 3-#4 16.00 18.97
19 2-#4 18.00 18.97
20 8-#4 8.00 18.97
21 9-#4 8.00 18.97
22 3-#4 8.00 18.97
23 3-#4 12.00 18.97
24 4-#4 12.00 18.97
25 5-#4 8.00 18.97
26 3-#4 8.00 18.97
27 8-#4 8.00 18.97
28 3-#4 8.00 18.97
29 5-#4 8.00 18.97
30 3-#4 8.00 18.97
31 8-#4 8.00 18.97
32 9-#4 8.00 18.97
33 3-#4 8.00 18.97
34 3-#4 12.00 18.97
35 4-#4 12.00 18.97
36 5-#4 8.00 18.97
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37 3-#4 8.00 18.97
38 8-#4 8.00 18.97
39 9-#4 8.00 18.97
40 3-#4 8.00 18.97
41 3-#4 12.00 18.97
42 4-#4 12.00 18.97
43 5-#4 8.00 18.97
44 3-#4 8.00 18.97
Vertical reinforcement
Segment Condition Pu Pu/Ag 0.06*f'c Ratio

[Kip] [Kip/in2] [Kip/in2]
1 C (Top) 0.000 0.000 0.240 000 C—1
2 C (Top) 0.000 0.000 0.240 000 C—1
3 C (Top) 0.000 0.000 0.240 000 C—1
4 C (Top) 0.000 0.000 0.240 000 C—1
5 C (Top) 0.000 0.000 0.240 000 C—1
6 C (Top) 0.000 0.000 0.240 000 C—1
7 C (Top) 0.000 0.000 0.240 000 C—1
8 D13 (Max) 27.746 0.050 0.240 021
9 C (Max) 30.340 0.046 0.240 019 EH—
10 D4 (Max) 13.438 0.061 0.240 025 EL——
11 D4 (Max) 21.890 0.079 0.240 033 E———1
12 D7 (Max) 30.913 0.139 0.240 058 ]
13 D13 (Max) 16.740 0.030 0.240 013 M—1
14 D15 (Max) 21.983 0.033 0.240 014 M—1
15 D15 (Max) 9.684 0.044 0.240 018 M1
16 D6 (Max) 13.695 0.049 0.240 021 E—
17 D14 (Max) 6.366 0.016 0.240 007 TC—1
18 D4 (Max) 9.448 0.028 0.240 012 M—1
19 D4 (Max) 14.941 0.067 0.240 028 EI——
20 D13 (Max) 16.512 0.024 0.240 010 M—1
21 D13 (Max) 9.482 0.012 0.240 005 TC—1
22 C (Max) 8.289 0.031 0.240 013 M—1
23 D4 (Max) 5.778 0.017 0.240 007 TC—1
24 C (Max) 2.837 0.006 0.240 003 C—1
25 D12 (Max) 12.565 0.031 0.240 013 M—1
26 D12 (Max) 7.535 0.028 0.240 012 M—1
27 D13 (Max) 19.781 0.029 0.240 012 M—1
28 C (Max) 15.816 0.059 0.240 024 E—
29 D12 (Max) 14.321 0.035 0.240 015 M—1
30 D12 (Max) 7.152 0.026 0.240 011 M—1
31 D13 (Max) 9.404 0.014 0.240 006 T—1
32 D13 (Max) 2.423 0.003 0.240 001 C—1
33 C (Max) 4.464 0.017 0.240 007 TC—1
34 C (Max) 1.798 0.005 0.240 002 C—1
35 D12 (Max) 1.765 0.004 0.240 002 C—1
36 D13 (Max) 5.406 0.013 0.240 006 T—1
37 D12 (Max) 4472 0.017 0.240 007 TC—1
38 C (Top) 0.000 0.000 0.240 000 C—1
39 C (Top) 0.000 0.000 0.240 000 C—1
40 C (Top) 0.000 0.000 0.240 000 C—1
41 C (Top) 0.000 0.000 0.240 000 C—1
42 C (Top) 0.000 0.000 0.240 000 C—1
43 C (Top) 0.000 0.000 0.240 000 C—1
44 C (Top) 0.000 0.000 0.240 000 C—1
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Intermediate results for axial-bending

Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 1.00 0.29 0.35 7.00 0.90 951062.00
2 C (Top) 1.20 0.29 0.35 7.00 0.90 1141274.00
3 C (Top) 0.40 0.29 0.35 7.00 0.90 380424.80
4 C (Top) 0.60 0.35 0.42 7.00 0.90 475531.00
5 C (Top) 0.80 0.34 0.40 7.00 0.90 665743.40
6 C (Top) 0.60 0.29 0.35 7.00 0.90 570637.20
7 C (Top) 0.40 0.29 0.35 7.00 0.90 380424.80
8 D22 (Bottom) 1.13 0.35 0.42 7.00 0.90 4852.36
9 D22 (Bottom) 1.38 0.36 0.42 7.00 0.90 5822.83
10 D22 (Bottom) 0.47 0.37 0.44 7.00 0.90 1940.94
11 D22 (Bottom) 0.72 0.46 0.54 7.00 0.90 2426.18
12 D22 (Bottom) 0.55 0.46 0.54 7.00 0.90 1940.94
13 D15 (Top) 1.12 0.35 0.41 7.00 0.90 4852.36
14 D22 (Bottom) 1.33 0.34 0.40 7.00 0.90 5822.83
15 D22 (Max) 0.46 0.36 0.42 7.00 0.90 1940.94
16 D22 (Max) 0.66 0.41 0.48 7.00 0.90 2426.18
17 D15 (Top) 0.85 0.37 0.43 7.00 0.90 3396.65
18 D15 (Max) 0.68 0.35 0.42 7.00 0.90 2911.41
19 D23 (Top) 0.46 0.37 0.43 7.00 0.90 1940.94
20 D14 (Max) 1.75 0.54 0.63 9.00 0.90 11881.70
21 D14 (Max) 1.90 0.48 0.56 9.00 0.90 14258.04
22 D14 (Top) 0.68 0.54 0.64 9.00 0.90 4752.68
23 D14 (Max) 0.65 0.40 0.47 9.00 0.90 5940.85
24 D14 (Max) 0.83 0.36 0.42 9.00 0.90 8317.19
25 D14 (Max) 1.12 0.58 0.68 9.00 0.90 7129.02
26 D14 (Bottom) 0.67 0.53 0.62 9.00 0.90 4752.68
27 D14 (Bottom) 1.79 0.56 0.66 9.00 0.90 11881.70
28 D22 (Bottom) 0.69 0.54 0.64 9.00 0.90 4752.68
29 D14 (Bottom) 1.13 0.60 0.70 9.00 0.90 7129.02
30 D14 (Max) 0.67 0.52 0.61 9.00 0.90 4752.68
31 D22 (Top) 1.63 0.48 0.57 9.00 0.90 11881.70
32 D22 (Top) 1.81 0.45 0.52 9.00 0.90 14258.04
33 D22 (Top) 0.62 0.46 0.54 9.00 0.90 4752.68
34 D23 (Max) 0.61 0.36 0.43 9.00 0.90 5940.85
35 D23 (Max) 0.81 0.34 0.40 9.00 0.90 8317.19
36 D22 (Top) 1.02 0.50 0.59 9.00 0.90 7129.02
37 D22 (Max) 0.61 0.46 0.54 9.00 0.90 4752.68
38 C (Top) 1.60 0.47 0.55 7.00 0.90 59441.38
39 C (Top) 1.80 0.44 0.52 7.00 0.90 71329.65
40 C (Top) 0.60 0.44 0.52 7.00 0.90 23776.55
Y| C (Top) 0.60 0.35 0.42 7.00 0.90 29720.69
42 C (Top) 0.80 0.34 0.40 7.00 0.90 41608.96
43 C (Top) 1.00 0.49 0.58 7.00 0.90 35664.83
44 C (Top) 0.60 0.44 0.52 7.00 0.90 23776.55
Inertias
Segment Condition Ig ler le
[in4] [in4] [in4]
1 C (Top) 3957.27 357.00 3957.27
2 C (Top) 4748.72 428.40 4748.72
3 C (Top) 1582.91 142.80 1582.91
4 C (Top) 1978.63 210.00 1978.63
5 C (Top) 2770.09 281.58 2770.09
6 C (Top) 2374.36 214.20 2374.36
7 C (Top) 1582.91 142.80 1582.91
8 D22 (Bottom) 3957.27 396.51 3957.27
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9 D22 (Bottom) 4748.72 480.62 4748.72
10 D22 (Bottom) 1582.91 164.25 1582.91
11 D22 (Bottom) 1978.63 244.05 1978.63
12 D22 (Bottom) 1582.91 185.96 1582.91
13 D15 (Top) 3957.27 394.07 3957.27
14 D22 (Bottom) 4748.72 467.49 4748.72
15 D22 (Max) 1582.91 159.93 1582.91
16 D22 (Max) 1978.63 226.76 1978.63
17 D15 (Top) 2770.09 294.85 2770.09
18 D15 (Max) 2374.36 238.47 2374.36
19 D23 (Top) 1582.91 161.76 1582.91
20 D14 (Max) 7119.14 988.35 7119.14
21 D14 (Max) 8542.97 1089.75 8542.97
22 D14 (Top) 2847.66 387.07 2847.66
23 D14 (Max) 3559.57 381.97 3559.57
24 D14 (Max) 4983.40 492.02 4983.40
25 D14 (Max) 4271.48 624.54 4271.48
26 D14 (Bottom) 2847.66 381.69 2847.66
27 D14 (Bottom) 7119.14 1006.11 7119.14
28 D22 (Bottom) 2847.66 388.27 2847.66
29 D14 (Bottom) 4271.48 632.92 4271.48
30 D14 (Max) 2847.66 379.88 2847.66
31 D22 (Top) 7119.14 934.93 7119.14
32 D22 (Top) 8542.97 1050.49 8542.97
33 D22 (Top) 2847.66 355.78 2847.66
34 D23 (Max) 3559.57 361.42 3559.57
35 D23 (Max) 4983.40 481.30 4983.40
36 D22 (Top) 4271.48 580.53 4271.48
37 D22 (Max) 2847.66 354.49 2847.66
38 C (Top) 3957.27 538.26 3957.27
39 C (Top) 4748.72 611.55 4748.72
40 C (Top) 1582.91 203.85 1582.91
41 C (Top) 1978.63 210.00 1978.63
42 C (Top) 2770.09 281.58 2770.09
43 C (Top) 2374.36 334.20 2374.36
44 C (Top) 1582.91 203.85 1582.91
Deflection
Segment Condition Au

[in]
1 0.000
2 0.000
3 0.000
4 0.000
5 0.000
6 0.000
7 0.000
8 D23 (Max) 0.010
9 D23 (Max) 0.012
10 D23 (Max) 0.011
11 D23 (Max) 0.015
12 D23 (Max) 0.012
13 D23 (Max) -0.018
14 D23 (Max) 0.012
15 D23 (Max) 0.011
16 D23 (Max) 0.015
17 D23 (Max) -0.009
18 D23 (Max) -0.015
19 D23 (Max) -0.021
20 D23 (Max) -0.006
21 D23 (Max) -0.003
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22 D23 (Max) -0.012
23 D23 (Max) -0.005
24 D23 (Max) -0.003
25 D23 (Max) -0.006
26 D23 (Max) -0.008
27 D23 (Max) 0.003
28 D23 (Max) -0.012
29 D23 (Max) 0.002
30 D23 (Max) 0.004
31 D23 (Max) -0.004
32 D23 (Max) -0.004
33 D23 (Max) 0.004
34 D23 (Max) -0.004
35 D23 (Max) -0.004
36 D23 (Max) -0.004
37 D23 (Max) -0.004
38 0.000
39 0.000
40 0.000
41 0.000
42 0.000
43 0.000
44 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢@*Mn Mu/¢*Mn

[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 35.57 0.00 /™
2 C (Top) 0.00 0.00 0.00 42.69 0.00 /™
3 C (Top) 0.00 0.00 0.00 14.23 0.00 /™
4 C (Top) 0.00 0.00 0.00 20.84 0.00 /™
5 C (Top) 0.00 0.00 0.00 27.99 0.00 /™
6 C (Top) 0.00 0.00 0.00 21.34 0.00 /™
7 C (Top) 0.00 0.00 0.00 14.23 0.00 /™
8 D22 (Bottom) 12.06 5.01 5.03 39.06 013 ™
9 D22 (Bottom) 15.97 7.42 7.45 47.29 016 M
10 D22 (Bottom) 6.60 2.44 2.45 16.12 0.15
11 D22 (Bottom) 11.18 3.53 3.55 23.94 0.15
12 D22 (Bottom) 13.68 2.37 2.40 18.10 013 ™
13 D15 (Top) 11.30 -5.56 -5.58 38.85 014 M
14 D22 (Bottom) 11.89 -4.63 -4.65 46.15 0.0 TC—
15 D22 (Max) 5.24 -1.52 -1.52 15.74 0.0 TC—
16 D22 (Max) 5.39 -2.50 -2.51 22.34 011 C—
17 D15 (Top) 417 -2.21 -2.22 29.15 0.08 TC—]
18 D15 (Max) 7.41 -2.94 -2.95 23.49 013 T
19 D23 (Top) 5.81 -2.58 -2.59 15.90 0.16 M
20 D14 (Max) 14.08 5.71 5.72 72.51 0.08 TC—
21 D14 (Max) 9.18 3.54 3.54 80.10 004
22 D14 (Top) 8.07 4.50 4.51 28.39 0.16 M
23 D14 (Max) 4.90 2.20 2.20 28.14 0.08 TC—
24 D14 (Max) 2.76 1.92 1.92 36.20 0.05s 1
25 D14 (Max) 11.09 3.03 3.04 45.83 0.07 C—
26 D14 (Bottom) 6.92 2.89 2.90 28.00 0.0 TC—
27 D14 (Bottom) 17.92 4.47 4.48 73.80 0.06
28 D22 (Bottom) 8.33 4.24 4.25 28.47 0.15 I
29 D14 (Bottom) 12.96 2.99 3.00 46.45 0.06 C—
30 D14 (Max) 6.54 1.89 1.89 27.87 0.07
31 D22 (Top) 2.77 3.15 3.15 68.71 005 1]
32 D22 (Top) 1.14 3.78 3.78 77.39 0.05s
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33 D22 (Top) 1.53 1.26 1.26 26.18 005 1
34 D23 (Max) 0.95 -1.57 -1.58 26.64 0.06 C—
35 D23 (Max) 0.74 -2.20 -2.21 35.44 006 C—
36 D22 (Top) 1.57 1.89 1.89 42.63 004
37 D22 (Max) 1.26 1.26 1.26 26.09 005 1
38 C (Top) 0.00 0.00 0.00 53.41 0.00 /]
39 C (Top) 0.00 0.00 0.00 60.61 0.00 /™
40 C (Top) 0.00 0.00 0.00 20.20 0.00 /]
41 C (Top) 0.00 0.00 0.00 20.84 0.00 /™
42 C (Top) 0.00 0.00 0.00 27.99 0.00 /™
43 C (Top) 0.00 0.00 0.00 33.12 0.00 /™
44 C (Top) 0.00 0.00 0.00 20.20 0.00 /™
Cracking moment

Segment Condition Pu Mua Mcr ¢*Mn Mcr/@*Mn

[Kip] [Kip*ft] [Kip*ft] [Kip*ft]

1 D23 (Bottom) 0.00 0.00 33.82 35.57 0.95 ]
2 D23 (Bottom) 0.00 0.00 40.59 42.69 0.95 ]
3 D23 (Bottom) 0.00 0.00 13.53 14.23 0.95 ]
4 C (Top) 0.00 0.00 16.91 20.84 0.81 ]
5 C (Top) 0.00 0.00 23.68 27.99 0.85 T
6 D23 (Bottom) 0.00 0.00 20.29 21.34 0.95 ]
7 D23 (Bottom) 0.00 0.00 13.53 14.23 0.95 ]
8 D20 (Top) 3.22 -0.10 33.82 36.58 0.02 ]
9 D20 (Top) 11.50 -0.19 40.59 46.05 0.88 ]
10 D21 (Top) 4.56 -0.07 13.53 15.55 0.87 ]
11 D21 (Top) 8.55 -0.15 16.91 23.21 0.73
12 D21 (Top) 8.09 -0.10 13.53 16.54 0.82 ]
13 D20 (Top) 0.67 -0.26 33.82 35.78 0.95 ]
14 D20 (Top) 8.43 -0.52 40.59 45.19 0.0 ]
15 D21 (Top) 3.54 -0.17 13.53 156.27 0.80 ]
16 D21 (Top) 2.42 -0.15 16.91 21.51 0.70 ]
17 D21 (Top) 1.83 -0.29 23.68 28.50 0.83 ]
18 D21 (Top) 2.76 -0.16 20.29 22.19 0.91 ]
19 D21 (Top) 4.01 -0.05 13.53 15.40 0.88 1]
20 D20 (Max) 3.73 0.37 50.03 69.03 0.72 ]
21 D20 (Top) 4.06 0.00 60.03 78.37 0.77 ]
22 D21 (Max) 4.18 0.33 20.01 27.08 0.74 ]
23 D21 (Top) 1.62 0.00 25.01 26.89 0.93 ]
24 D21 (Top) 1.07 0.00 35.02 35.56 0.908 ]
25 D21 (Max) 3.66 0.28 30.02 43.33 0.60 1
26 D21 (Top) 2.93 0.18 20.01 26.65 0.75 T
27 D20 (Top) 4.22 0.17 50.03 69.20 0.72 ]
28 D20 (Top) 6.76 0.05 20.01 27.95 0.72 ]
29 D21 (Top) 3.47 0.14 30.02 43.27 0.60 1
30 D21 (Top) 1.48 0.06 20.01 26.17 0.76
31 D20 (Top) 2.29 0.00 50.03 68.55 0.73
32 D20 (Max) 0.83 0.00 60.03 77.28 0.78 ]
33 D20 (Top) 1.52 0.00 20.01 26.18 0.76
34 D20 (Top) 0.95 0.00 25.01 26.64 0.04 ]
35 D21 (Max) 0.35 0.00 35.02 35.29 0.90 M
36 D20 (Top) 1.36 0.00 30.02 42.56 0.71
37 D21 (Top) 0.65 0.00 20.01 25.89 0.77 ]
38 C (Top) 0.00 0.00 33.82 53.41 0.63 X1
39 D23 (Bottom) 0.00 0.00 40.59 60.61 0.67 1
40 D23 (Bottom) 0.00 0.00 13.53 20.20 0.67 1
41 C (Top) 0.00 0.00 16.91 20.84 0.81 ]
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42 C (Top) 0.00 0.00 23.68 27.99 0.85 1
43 C (Top) 0.00 0.00 20.29 33.12 0.61 L1
44 D23 (Bottom) 0.00 0.00 13.53 20.20 0.67 1
Interaction diagrams, P vs. M:
P vs. M {Segment 19) P ws. M {Segment 22)
420 450
350 350
ZED
ITo
T 210 ey
E E 150
j. 140 -:-‘
=0
T
o a
70 S
=0 -2 20 [ i} ] = 30 (=
W™ B B ]
Axial compression
Segment Condition Pu ¢*Pn Pu/@*Pn
[Kip] [Kip]
1 C (Top) 0.00 898.14 000 [
2 C (Top) 0.00 1077.77 000 1
3 C (Top) 0.00 359.26 000 [
4 C (Top) 0.00 448.72 000 [
5 C (Top) 0.00 628.35 000 [C—1
6 C (Top) 0.00 538.89 000 [
7 C (Top) 0.00 359.26 000 [
8 D13 (Max) 27.75 898.14 003 [C—1
9 C (Bottom) 30.34 1077.77 003 [C—1
10 D4 (Max) 13.44 359.26 004 [C—1
11 D4 (Max) 21.89 448.72 005 [C—1
12 D4 (Bottom) 32.23 359.26 009 MT—
13 D13 (Bottom) 21.45 898.14 002 [C—1
14 C (Bottom) 22.58 1077.77 002 [C—1
15 D4 (Bottom) 11.22 359.26 003 [C—1
16 D4 (Bottom) 13.78 448.72 003 [C—1
17 D4 (Bottom) 8.46 628.35 001 [C—1
18 D4 (Bottom) 11.94 538.89 002 [C—1
19 D4 (Max) 14.94 359.26 004 [C—1
20 D13 (Bottom) 17.45 1108.18 002 [C—1
21 D13 (Bottom) 9.48 1330.24 001 [C—1
22 C (Bottom) 8.68 443.41 002 [C—1
23 D4 (Max) 5.78 554.80 001 [C—1
24 C (Max) 2.84 776.86 000 1
25 D12 (Bottom) 13.13 664.77 002 [C—1
26 D12 (Bottom) 7.53 443.41 002 [C—1
27 D13 (Bottom) 19.78 1108.18 002 [C—1
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28 C (Bottom) 15.82 443.41 0.04
29 D12 (Max) 14.32 664.77 0.02
30 D12 (Bottom) 7.15 443.41 0.02
31 D13 (Max) 9.40 1108.18 0.01
32 D13 (Bottom) 7.00 1330.24 0.01
33 C (Bottom) 4.46 443.41 0.01
34 C (Bottom) 3.76 554.80 0.01
35 D12 (Bottom) 4.43 776.86 0.01
36 D13 (Max) 5.41 664.77 0.01
37 D12 (Max) 4.47 443.41 0.01
38 C (Top) 0.00 896.02 0.00
39 C (Top) 0.00 1075.65 0.00
40 C (Top) 0.00 358.55 0.00
41 C (Top) 0.00 448.72 0.00
42 C (Top) 0.00 628.35 0.00
43 C (Top) 0.00 537.47 0.00
44 C (Top) 0.00 358.55 0.00
Axial tension

Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]

1 C (Top) 0.00 108.00 0.00
2 C (Top) 0.00 129.60 0.00
3 C (Top) 0.00 43.20 0.00
4 C (Top) 0.00 64.80 0.00
5 C (Top) 0.00 86.40 0.00
6 C (Top) 0.00 64.80 0.00
7 C (Top) 0.00 43.20 0.00
8 C (Top) 0.00 108.00 0.00
9 C (Top) 0.00 129.60 0.00
10 C (Top) 0.00 43.20 0.00
11 C (Top) 0.00 64.80 0.00
12 C (Top) 0.00 43.20 0.00
13 C (Top) 0.00 108.00 0.00
14 C (Top) 0.00 129.60 0.00
15 C (Top) 0.00 43.20 0.00
16 C (Top) 0.00 64.80 0.00
17 C (Top) 0.00 86.40 0.00
18 C (Top) 0.00 64.80 0.00
19 C (Top) 0.00 43.20 0.00
20 C (Top) 0.00 172.80 0.00
21 C (Top) 0.00 194.40 0.00
22 C (Top) 0.00 64.80 0.00
23 C (Top) 0.00 64.80 0.00
24 C (Top) 0.00 86.40 0.00
25 C (Top) 0.00 108.00 0.00
26 C (Top) 0.00 64.80 0.00
27 C (Top) 0.00 172.80 0.00
28 C (Top) 0.00 64.80 0.00
29 C (Top) 0.00 108.00 0.00
30 C (Top) 0.00 64.80 0.00
31 C (Top) 0.00 172.80 0.00
32 C (Top) 0.00 194.40 0.00
33 C (Top) 0.00 64.80 0.00
34 C (Top) 0.00 64.80 0.00
35 C (Top) 0.00 86.40 0.00
36 C (Top) 0.00 108.00 0.00

Pagel2



37 C (Top) 0.00 64.80 0.00
38 C (Top) 0.00 172.80 0.00
39 C (Top) 0.00 194.40 0.00
40 C (Top) 0.00 64.80 0.00
41 C (Top) 0.00 64.80 0.00
42 C (Top) 0.00 86.40 0.00
43 C (Top) 0.00 108.00 0.00
44 C (Top) 0.00 64.80 0.00
Shear

Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]

1 C (Top) 0.000 39.845 0.00
2 C (Top) 0.000 47.814 0.00
3 C (Top) 0.000 15.938 0.00
4 C (Top) 0.000 19.922 0.00
5 C (Top) 0.000 27.891 0.00
6 C (Top) 0.000 23.907 0.00
7 C (Top) 0.000 15.938 0.00
8 D14 (Bottom) 2.309 39.845 0.06
9 D14 (Bottom) 3.113 47.814 0.07
10 D14 (Bottom) 1.030 15.938 0.06
11 D14 (Bottom) 1.436 19.922 0.07
12 D14 (Bottom) 1.043 15.938 0.07
13 D15 (Max) 2.336 39.845 0.06
14 D15 (Top) 2.540 47.814 0.05
15 D15 (Top) 0.855 15.938 0.05
16 D15 (Top) 1.203 19.922 0.06
17 D15 (Max) 1.051 27.891 0.04
18 D15 (Max) 1.075 23.907 0.04
19 D14 (Top) 1.086 15.938 0.07
20 D15 (Max) 1.573 51.229 0.03
21 D14 (Max) 3.804 61.475 0.06
22 D14 (Max) 3.342 20.492 0.16
23 D14 (Max) 2.317 25.614 0.09
24 D14 (Bottom) 2.072 35.860 0.06
25 D6 (Bottom) 0.497 30.737 0.02
26 D14 (Bottom) 1.084 20.492 0.05
27 D14 (Bottom) 2.210 51.229 0.04
28 D14 (Max) 1.336 20.492 0.07
29 D14 (Max) 1.314 30.737 0.04
30 D14 (Bottom) 0.926 20.492 0.05
31 D15 (Max) 2.067 51.229 0.04
32 D14 (Top) 1.894 61.475 0.03
33 D15 (Top) 0.914 20.492 0.04
34 D14 (Top) 0.789 25.614 0.03
35 D14 (Top) 1.105 35.860 0.03
36 D15 (Top) 1.176 30.737 0.04
37 D15 (Top) 0.871 20.492 0.04
38 C (Top) 0.000 39.845 0.00
39 C (Top) 0.000 47.814 0.00
40 C (Top) 0.000 15.938 0.00
41 C (Top) 0.000 19.922 0.00
42 C (Top) 0.000 27.891 0.00
43 C (Top) 0.000 23.907 0.00
44 C (Top) 0.000 15.938 0.00
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Deflection

Segment Condition As Amax As/Amax
[in] [in]
1 S1 (Top) 0.000 0.080 0.00
2 S1 (Top) 0.000 0.080 0.00
3 S1 (Top) 0.000 0.080 0.00
4 S1 (Top) 0.000 0.080 0.00
5 S1 (Top) 0.000 0.080 0.00
6 S1 (Top) 0.000 0.080 0.00
7 S1 (Top) 0.000 0.080 0.00
8 S13 (Max) 0.005 1.120 0.00
9 S13 (Max) 0.007 1.120 0.01
10 S13 (Max) 0.007 1.120 0.01
11 S13 (Max) 0.009 1.120 0.01
12 S13 (Max) 0.008 1.120 0.01
13 S14 (Max) 0.010 1.120 0.01
14 S13 (Max) 0.007 1.120 0.01
15 S13 (Max) 0.007 1.120 0.01
16 S13 (Max) 0.009 1.120 0.01
17 S34 (Max) 0.006 1.120 0.01
18 S14 (Max) 0.009 1.120 0.01
19 S14 (Max) 0.011 1.120 0.01
20 S13 (Max) 0.004 0.960 0.00
21 S13 (Max) 0.002 0.960 0.00
22 S13 (Max) 0.008 0.960 0.01
23 S13 (Max) 0.003 0.960 0.00
24 S13 (Max) 0.002 0.960 0.00
25 S13 (Max) 0.004 0.960 0.00
26 S13 (Max) 0.005 0.960 0.01
27 S13 (Max) 0.003 0.960 0.00
28 S13 (Max) 0.008 0.960 0.01
29 S13 (Max) 0.004 0.960 0.00
30 S13 (Max) 0.003 0.960 0.00
31 S13 (Max) 0.002 0.960 0.00
32 S30 (Max) 0.002 0.960 0.00
33 S14 (Max) 0.002 0.960 0.00
34 S30 (Max) 0.002 0.960 0.00
35 S30 (Max) 0.002 0.960 0.00
36 S13 (Max) 0.002 0.960 0.00
37 S13 (Max) 0.002 0.960 0.00
38 S1 (Top) 0.000 0.320 0.00
39 S1 (Top) 0.000 0.320 0.00
40 S1 (Top) 0.000 0.320 0.00
41 S1 (Top) 0.000 0.320 0.00
42 S1 (Top) 0.000 0.320 0.00
43 S1 (Top) 0.000 0.320 0.00
44 S1 (Top) 0.000 0.320 0.00
SHEAR WALL DESIGN:
Status OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height Classification
[ft] [ft] [ft] [ft]
1 0.00 0.00 15.50 8.00 Shear wall
2 22.00 0.00 2.00 8.00 Pier
3 0.00 8.00 24.00 6.00 Shear wall
4 0.00 14.00 24.00 1.00 Shear wall
5 0.00 15.00 5.00 7.00 Shear wall
6 11.00 15.00 2.00 7.00 Column
7 19.00 15.00 5.00 7.00 Shear wall
8 0.00 22.00 24.00 4.00 Shear wall
Reinforcement:
Reinforcement layers : 2
Vertical reinforcement Horizontal reinforcement
Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 5-#4 12.00 18.97 6-#4 18.00 24.67
6-#4 12.00 18.97 6-#4 18.00 24.67
2-#4 18.00 18.97 6-#4 18.00 24.67
3-#4 12.00 18.97 6-#4 18.00 24.67
2 2-#4 18.00 18.97 6-#4 18.00 24.67
3 5-#4 12.00 18.97 4-#4 18.00 24.67
6-#4 12.00 18.97 4-#4 18.00 24.67
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2-#4 18.00 18.97 4-#4 18.00 24.67

3-#4 12.00 18.97 4-#4 18.00 24.67

4-#4 12.00 18.97 4-#4 18.00 24.67

3-#4 16.00 18.97 4-#4 18.00 24.67

2-#4 18.00 18.97 4-#4 18.00 24.67
4 8-#4 8.00 18.97 1-#4 18.00 24.67

9-#4 8.00 18.97 1-#4 18.00 24.67

3-#4 8.00 18.97 1-#4 18.00 24.67

3-#4 12.00 18.97 1-#4 18.00 24.67

4-#4 12.00 18.97 1-#4 18.00 24.67

5-#4 8.00 18.97 1-#4 18.00 24.67

3-#4 8.00 18.97 1-#4 18.00 24.67
5 8-#4 8.00 18.97 5-#4 18.00 24.67
6 3-#4 8.00 18.97 5-#4 18.00 24.67
7 5-#4 8.00 18.97 5-#4 18.00 24.67

3-#4 8.00 18.97 5-#4 18.00 24.67
8 8-#4 8.00 18.97 3-#4 18.00 24.67

9-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 12.00 18.97 3-#4 18.00 24.67

4-#4 12.00 18.97 3-#4 18.00 24.67

5-#4 8.00 18.97 3-#4 18.00 24.67

3-#4 8.00 18.97 3-#4 18.00 24.67
Intermediate results for axial-bending
Segment Condition c d

[in] [in]
1 D4 (Bottom) 17.32 148.80
2 D4 (Top) 2.39 19.20
3 D4 (Bottom) 25.85 230.40
4 D12 (Bottom) 26.23 230.40
5 D12 (Bottom) 6.02 48.00
6 D12 (Top) 2.09 19.20
7 D12 (Top) 6.09 48.00
8 D12 (Bottom) 25.55 230.40
Combined axial flexure
Segment Condition Pu Mu ¢*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft]

1 D4 (Bottom) 77.89 -268.86 3084.10 009 IT—]
2 D4 (Top) 30.02 8.51 66.98 013 M—]
3 D4 (Bottom) 90.71 -189.84 7034.11 003 1
4 D12 (Bottom) 57.39 -84.20 8750.34 001 1
5 D12 (Bottom) 16.07 -19.87 431.83 005 1
6 D12 (Top) 12.61 3.34 71.36 005 1
7 D12 (Top) 14.79 12.16 440.83 003 1
8 D12 (Bottom) 36.72 -28.03 8537.88 000 1

Interaction diagrams, P vs. M:
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P vs. M {Segment 1) P wvs. M {Segment Z)
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Axial compression

Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]

1 D13 (Bottom) 88.95 2783.89 003 [
2 D4 (Bottom) 32.23 359.26 009 T
3 D7 (Bottom) 90.71 4310.38 002 [C—
4 C (Bottom) 58.95 5321.68 001 [C—
5 D13 (Bottom) 19.78 1108.18 002 [C—
6 C (Bottom) 15.82 443.41 004 [C—
7 D12 (Bottom) 21.47 1108.18 002 [C—
8 C (Bottom) 37.71 5321.68 001 [C——

Axial tension

Segment Condition Pu ¢*Pn Pu/¢@*Pn

[Kip] [Kip]
1 C (Top) 0.00 345.60 000 [
2 C (Top) 0.00 43.20 000 [
3 C (Top) 0.00 540.00 000 [
4 C (Top) 0.00 756.00 000 [
5 C (Top) 0.00 172.80 000 [
6 C (Top) 0.00 64.80 000 [C—1
7 C (Top) 0.00 172.80 000 [
8 C (Top) 0.00 756.00 000 [
Shear
Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 D4 (Top) 17.820 373.363 005 [
2 D4 (Top) 2.059 33.268 006 [T
3 D4 (Top) 19.879 574.624 003 [
4 D12 (Top) 7.022 644.064 001 [
5 D12 (Bottom) 3.951 130.477 003 [
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6 D12 (Top) 0.958 36.894 0.03

7 D12 (Top) 2.112 115.239 0.02

8 D12 (Top) 7.022 638.895 0.01
STABILITY RESULTS:

Status : OK

Global stability:

Safety factor : 1

Condition Position RM OTM FS

[Kip*ft] [Kip*ft]
S30 Left corner -491.33 227.71 2.16
S29 Right corner 500.49 -257.46 1.94

Notes:

* Pu = Axial load

* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status Warnings in design
Design code ACI 318-14
Geometry:
Total height 31.00 [ft]
Reveal size 0.75[in]
Total length 19.50 [ft]
Base support type Continuous
Wall bottom restraint Pinned
Materials:
Material C 4-60
Steel tension strength (Fy) 60 [Kip/in2]
Concrete compressive strength (fc) 4 [Kip/in2]
Steel elasticity modulus (Es) 29000 [Kip/in2]
Concrete modulus of elasticity (E) 3605 [Kip/in2]

Concrete unit weight

0.149818 [Kip/ft3]

Number of stories: 1
Story Story height Wall thickness
[ft] [in]
1 26.00 11.25
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL
D2 Yes 1.2DL+0.5RLL+1.6FLL
D3 Yes 1.2DL+1.6RLL+0.5FLL
D4 Yes 1.2DL+1.6RLL+0.5Wx
D5 Yes 1.2DL+1.6RLL-0.5Wx
D6 Yes 1.2DL+1.6RLL+0.5Wz
D7 Yes 1.2DL+1.6RLL-0.5Wz
D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx
D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
D12 Yes 1.363DL+0.5FLL+Ex
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D13 Yes

D14 Yes
D15 Yes
D16 Yes
D17 Yes
D18 Yes
D19 Yes
D20 Yes
D21 Yes
D22 Yes
D23 Yes
S1 Yes
S2 Yes
S3 Yes
S4 Yes
S5 Yes
S6 Yes
S7 Yes
S8 Yes
S9 Yes
S10 Yes
S11 Yes
S12 Yes
S13 Yes
S14 Yes
S15 Yes
S16 Yes
S17 Yes
S18 Yes
S19 Yes
S20 Yes
S21 Yes
S22 Yes
S23 Yes
S24 Yes
S25 Yes
S26 Yes
S27 Yes
S28 Yes
S29 Yes
S30 Yes
S31 Yes
S32 Yes
S33 Yes
S34 Yes

1.363DL+0.5FLL-Ex
1.363DL+0.5FLL+Ez
1.363DL+0.5FLL-Ez
0.9DL+Wx

0.9DL-Wx

0.9DL+Wz

0.9DL-Wz

0.737DL+Ex

0.737DL-Ex

0.737DL+Ez

0.737DL-Ez

DL

DL+RLL

DL+FLL

DL+0.75FLL

DL+0.75RLL
DL+0.75RLL+0.75FLL
DL+0.6Wx

DL-0.6Wx

DL+0.6Wz

DL-0.6Wz

1.12DL+0.7Ex

1.12DL-0.7Ex

1.12DL+0.7Ez

1.12DL-0.7Ez
DL+0.75RLL+0.75FLL+0.45Wx
DL+0.75RLL+0.75FLL-0.45Wx
DL+0.75RLL+0.75FLL+0.45Wz
DL+0.75RLL+0.75FLL-0.45Wz
DL+0.75FLL+0.525Ex
DL+0.75FLL-0.525Ex
DL+0.75FLL+0.525Ez
DL+0.75FLL-0.525Ez
0.6DL+0.6Wx

0.6DL-0.6Wx

0.6DL+0.6Wz

0.6DL-0.6Wz

0.48DL+0.7Ex

0.48DL-0.7Ex

0.48DL+0.7Ez

0.48DL-0.7Ez
1.09DL+0.75RLL+0.75FLL+0.525Ex
1.09DL+0.75RLL+0.75FLL-0.525Ex
1.09DL+0.75RLL+0.75FLL+0.525E2
1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition DL

Concentrated loads:

Story Condition Direction Magnitude Eccentricity Distance
[Kip] [in] [ft]

1 Ex Horizontal 54.40 0.00 0.00

1 DL Horizontal 0.92 0.00 0.00

1 RLL Horizontal 1.32 0.00 0.00

1 Wx Horizontal 21.22 0.00 0.00

In-plane seismic weight:
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Load condition Coefficient

Ez 0.28

Distributed loads:

Story Condition Direction Magnitude Eccentricity
[Kip/ft] [ft]

1 DL Vertical 0.17 0.67

1 RLL Vertical 0.24 0.67

Out-of-plane pressure loads:

Story Condition Magnitude
[Kip/ft2]
1 Wz 0.02

Out-of-plane parapet pressure loads:

Condition Magnitude
[Kip/ft2]
Wz 0.02

Out-of-plane seismic weight:

Load condition Coefficient

Ez 0.56

TILT-UP WALLS DESIGN:

Status : OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
1 0.00 -1.00 19.50 1.00
0.00 0.00 19.50 26.00
3 0.00 26.00 19.50 4.00

Vertical reinforcement:

Reinforcement layers : 2
Segment Bars Spacing Ld
[in] [in]
1 29-#4 8.00 18.97
29-#4 8.00 18.97
3 29-#4 8.00 18.97

Vertical reinforcement
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Segment Condition Pu Pu/Ag 0.06*fc Ratio
[Kip] [Kip/in2] [Kip/in2]
1 C (Top) 0.000 0.000 0.240 000 C—
2 D7 (Max) 67.292 0.026 0.240 011 I
3 C (Top) 0.000 0.000 0.240 000 C—
Intermediate results for axial-bending
Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 5.80 0.44 0.51 9.00 0.90 6672765.00
2 D22 (Bottom) 6.46 0.52 0.61 9.00 0.90 9870.95
3 C (Top) 5.80 0.44 0.51 9.00 0.90 417047.80
Inertias
Segment Condition Ig ler le
[in4] [in4] [in4]
1 C (Top) 27764.65 3370.06 27764.65
2 D22 (Bottom) 27764.65 3675.17 27764.65
3 C (Top) 27764.65 3370.06 27764.65
Deflection
Segment Condition Au
[in]
1 0.000
2 D23 (Max) 0.110
3 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 248.45 000
2 D22 (Bottom) 62.95 117.26 118.27 269.66 044 E—
3 C (Top) 0.00 0.00 0.00 248.45 000
Cracking moment
Segment Condition Pu Mua Mcr ¢@*Mn Mcr/@*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 D23 (Bottom) 0.00 0.00 195.11 248.45 0.79
2 D20 (Top) 10.51 -1.61 195.11 251.99 0.77
3 D23 (Bottom) 0.00 0.00 195.11 248.45 0.79

Interaction diagrams, P vs. M:
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P vs. M {Segment 1)

P wvs. M {Segment Z)
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Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Top) 0.00 4323.47 000 [
2 C (Bottom) 119.59 4323.47 003 [C—1
3 C (Top) 0.00 4323.47 000 [
Axial tension
Segment Condition Pu ¢*Pn Pu/@*Pn
[Kip] [Kip]
1 C (Top) 0.00 626.40 000 [C—1
2 C (Top) 0.00 626.40 000 [C—1
3 C (Top) 0.00 626.40 000 [
Shear
Segment Condition Vu ¢*Vn Vu/@*Vn
[Kip] [Kip]
1 C (Top) 0.000 199.793 000 [C—1
2 D14 (Bottom) 24.215 199.793 012 HE—1
3 C (Top) 0.000 199.793 000 [C—1
Deflection
Segment Condition As Amax As/Amax
[in] [in]
1 S1 (Top) 0.000 0.080 000 [C—1
2 $13 (Max) 0.060 2.080 003 [C—1
3 S1 (Top) 0.000 0.320 000 1
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SHEAR WALL DESIGN:

Status : OK
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Geometry:

Segment X Coordinate Y Coordinate Width Height  Classification
[ft] [ft] [ft] [ft]

1 0.00 0.00 19.50 26.00 Shear wall

Reinforcement:

Reinforcement layers : 2

Vertical reinforcement

Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 29-#4 8.00 18.97 18-#4 18.00 24.67

Intermediate results for axial-bending
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Segment Condition c d
[in] [in]
1 D20 (Bottom) 22.22 187.20
Combined axial flexure
Segment Condition Pu Mu ¢@*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft]
1 D20 (Bottom) 62.95 -1431.61 6140.60 023 E—
Interaction diagrams, P vs. M:
P vs. M {Segment 1)
4500
3500
I
% 1500
Z
200
o L
200
15000 -1 2000 SO0 =] [=w ) 123000 15000
boimadlt [BI ]
Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Bottom) 119.59 4323.47 003 [C—1
Axial tension
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Top) 0.00 626.40 000 [C—1
Shear
Segment Condition Vu @*Vn Vu/@*Vn
[Kip] [Kip]
1 D20 (Bottom) 55.080 406.129 014 MHT—1
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STABILITY RESULTS:

Status : Warnings in design
- The overturning safety factor is smaller than the allowable value

Global stability:

Safety factor : 1

Condition Position RM OoT™M FS
[Kip*ft] [Kip*ft]

S28 Left corner -424 .19 990.08 0.43

S27 Right corner 412.68 -1001.59 0.41

Notes:

* Pu = Axial load

* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status Warnings in design
Design code ACI 318-14
Geometry:
Total height 31.00 [ft]
Reveal size 0.75[in]
Total length 19.50 [ft]
Base support type Continuous
Wall bottom restraint Pinned
Materials:
Material C 4-60
Steel tension strength (Fy) 60 [Kip/in2]
Concrete compressive strength (fc) 4 [Kip/in2]
Steel elasticity modulus (Es) 29000 [Kip/in2]
Concrete modulus of elasticity (E) 3605 [Kip/in2]

Concrete unit weight

Number of stories:

2

0.149818 [Kip/ft3]

Story Story height Wall thickness
[ft] [in]
1 14.00 11.25
2 12.00 11.25
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL
D2 Yes 1.2DL+0.5RLL+1.6FLL
D3 Yes 1.2DL+1.6RLL+0.5FLL
D4 Yes 1.2DL+1.6RLL+0.5Wx
D5 Yes 1.2DL+1.6RLL-0.5Wx
D6 Yes 1.2DL+1.6RLL+0.5Wz
D7 Yes 1.2DL+1.6RLL-0.5Wz
D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx
D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
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D12 Yes 1.363DL+0.5FLL+Ex

D13 Yes 1.363DL+0.5FLL-Ex

D14 Yes 1.363DL+0.5FLL+EZz

D15 Yes 1.363DL+0.5FLL-Ez

D16 Yes 0.9DL+Wx

D17 Yes 0.9DL-Wx

D18 Yes 0.9DL+Wz

D19 Yes 0.9DL-Wz

D20 Yes 0.737DL+Ex

D21 Yes 0.737DL-Ex

D22 Yes 0.737DL+Ez

D23 Yes 0.737DL-Ez

S1 Yes DL

S2 Yes DL+RLL

S3 Yes DL+FLL

S4 Yes DL+0.75FLL

S5 Yes DL+0.75RLL

S6 Yes DL+0.75RLL+0.75FLL

S7 Yes DL+0.6Wx

S8 Yes DL-0.6Wx

S9 Yes DL+0.6Wz

S10 Yes DL-0.6Wz

S11 Yes 1.12DL+0.7Ex

S12 Yes 1.12DL-0.7Ex

S13 Yes 1.12DL+0.7Ez

S14 Yes 1.12DL-0.7Ez

S15 Yes DL+0.75RLL+0.75FLL+0.45Wx
S16 Yes DL+0.75RLL+0.75FLL-0.45Wx
S17 Yes DL+0.75RLL+0.75FLL+0.45Wz
S18 Yes DL+0.75RLL+0.75FLL-0.45Wz
S19 Yes DL+0.75FLL+0.525Ex

S20 Yes DL+0.75FLL-0.525Ex

S21 Yes DL+0.75FLL+0.525Ez

S22 Yes DL+0.75FLL-0.525Ez

S23 Yes 0.6DL+0.6Wx

S24 Yes 0.6DL-0.6Wx

S25 Yes 0.6DL+0.6Wz

S26 Yes 0.6DL-0.6Wz

S27 Yes 0.48DL+0.7Ex

S28 Yes 0.48DL-0.7Ex

S29 Yes 0.48DL+0.7Ez

S30 Yes 0.48DL-0.7Ez

S31 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ex
S32 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ex
S33 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ez
S34 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition : DL

Concentrated loads:

Story Condition Direction Magnitude Eccentricity Distance
[Kip] [in] [ft]
1 Ex Horizontal 259.00 0.00 0.00
1 DL Horizontal 0.79 0.00 0.00
1 FLL Horizontal 4.30 0.00 0.00
1 Wx Horizontal 8.70 0.00 0.00
2 Ex Horizontal 62.60 0.00 0.00
2 DL Horizontal 0.79 0.00 0.00
2 RLL Horizontal 1.32 0.00 0.00
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2 Wx Horizontal 12.48 0.00 0.00
In-plane seismic weight:
Load condition Coefficient
Ez 0.28
Distributed loads:
Story Condition Direction Magnitude Eccentricity
[Kip/ft] [ft]
2 DL Vertical 0.17 0.67
2 RLL Vertical 0.24 0.67
1 DL Vertical 0.14 0.67
1 FLL Vertical 0.78 0.67
Out-of-plane pressure loads:
Story Condition Magnitude
[Kip/ft2]
1 Wz 0.02

Out-of-plane parapet pressure loads:

Condition Magnitude
[Kip/ft2]
Wz 0.02

Out-of-plane seismic weight:

Load condition

Coefficient

Ez

0.56

TILT-UP WALLS DESIGN:

Status : OK

Page3



@ . ©
1 1
1 1
1 1
1 1
4
DT W] J & [IPNE
o g &
3 8
I T .
oo S 4 2
Lawiwd (1
___._._.I ; I..___ v e oo o
1 1
1 1
1 1
1 1
Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
1 0.00 -1.00 19.50 1.00
2 0.00 0.00 19.50 14.00
3 0.00 14.00 19.50 12.00
4 0.00 26.00 19.50 4.00

Vertical reinforcement:

Reinforcement layers : 2

Segment Bars Spacing Ld
[in] [in]

1 29-#4 8.00 18.97

2 29-#4 8.00 18.97

3 29-#4 8.00 18.97

4 29-#4 8.00 18.97

Vertical reinforcement
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Segment Condition Pu Pu/Ag 0.06*fc Ratio
[Kip] [Kip/in2] [Kip/in2]
1 C (Top) 0.000 0.000 0.240 000 C—
2 D14 (Max) 101.758 0.039 0.240 016 H—1
3 D14 (Max) 64.163 0.024 0.240 010 T
4 C (Top) 0.000 0.000 0.240 000 C—
Intermediate results for axial-bending
Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 5.80 0.44 0.51 9.00 0.90 6672765.00
2 D15 (Top) 6.59 0.53 0.63 9.00 0.90 34044.72
3 D14 (Max) 6.47 0.52 0.61 9.00 0.90 46338.65
4 C (Top) 5.80 0.44 0.51 9.00 0.90 417047.80
Inertias
Segment Condition Ig ler le
[in4] [in4] [in4]
1 C (Top) 27764.65 3370.06 27764.65
2 D15 (Top) 27764.65 3735.13 27764.65
3 D14 (Max) 27764.65 3680.90 27764.65
4 C (Top) 27764.65 3370.06 27764.65
Deflection
Segment Condition Au
[in]
1 0.000
2 D23 (Max) 0.007
3 D23 (Max) 0.003
4 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢@*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 248.45 000
2 D15 (Top) 75.66 -27.20 -27.28 273.94 0.10 TC—
3 D14 (Max) 64.16 28.38 28.43 270.07 0.1 T
4 C (Top) 0.00 0.00 0.00 248.45 000
Cracking moment
Segment Condition Pu Mua Mcr ¢@*Mn Mcr/@*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 D23 (Bottom) 0.00 0.00 195.11 248.45 0.79
2 D20 (Top) 36.80 -0.31 195.11 260.85 0.75 1
3 D20 (Top) 10.51 -1.61 195.11 251.99 0.77
4 D23 (Bottom) 0.00 0.00 195.11 248.45 0.79 1
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Interaction diagrams, P vs. M:

P vs. M {Segment 2}

P ws. M {Segment 3)
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Axial compression
Segment Condition Pu ¢*Pn Pu/@*Pn
[Kip] [Kip]
1 C (Top) 0.00 4323.47 000 1
2 D2 (Bottom) 132.55 4323.47 003 [C—1
3 C (Bottom) 65.90 4323.47 002 [C—1
4 C (Top) 0.00 4323.47 000 [
Axial tension
Segment Condition Pu ¢*Pn Pu/@*Pn
[Kip] [Kip]
1 C (Top) 0.00 626.40 000 [
2 C (Top) 0.00 626.40 000 [
3 C (Top) 0.00 626.40 000 [
4 C (Top) 0.00 626.40 000 [
Shear
Segment Condition Vu @*Vn Vu/@*Vn
[Kip] [Kip]
1 C (Top) 0.000 199.793 000 [C—1
2 D15 (Top) 11.185 199.793 006 [T
3 D14 (Bottom) 10.831 199.793 005 [T
4 C (Top) 0.000 199.793 000 1
Deflection
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Segment Condition As Amax As/Amax

[in] [in]

1 S1 (Top) 0.000 0.080 000 [
2 S13 (Max) 0.004 1.120 000 [
3 S33 (Max) 0.005 0.960 000 [
4 S1 (Top) 0.000 0.320 000 [
SHEAR WALL DESIGN:
Status : OK
@ @
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Voor S 4 {1
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Geometry:

Segment X Coordinate Y Coordinate Width Height  Classification
[ft] [ft] [ft] [ft]

1 0.00 0.00 19.50 14.00 Shear wall

2 0.00 14.00 19.50 12.00 Shear wall

Reinforcement:

Reinforcement layers : 2
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Vertical reinforcement

Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 29-#4 8.00 18.97 14-#4 12.00 24.67
2 29-#4 8.00 18.97 9-#4 16.00 24.67
Intermediate results for axial-bending
Segment Condition c d
[in] [in]
1 D20 (Bottom) 22.29 187.20
2 D20 (Bottom) 21.30 187.20
Combined axial flexure
Segment Condition Pu Mu ¢*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft]
1 D20 (Bottom) 65.02 -5274.22 6157.88 0.86 ]
2 D20 (Bottom) 34.69 -757.67 5904.69 013 M
Interaction diagrams, P vs. M:
P vs. M {Segment 1) P wvs. M {Segment Z)
4500 4500
3500 3500
I 00
% 1500 % 1500
3 |
200 Q00
o . o e
S00 200
15000 -1 2000 SO0 =] [=w ) 123000 15000 -1 5000 A 2000 S000 S000 12000 18000
boimadlt [BI ] Pl Al |
Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 D2 (Bottom) 132.55 4323.47 003 [C—1
2 C (Bottom) 65.90 4323.47 002 [C—1

Axial tension
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Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]
1 C (Top) 0.00 626.40 000 [
2 C (Top) 0.00 626.40 000 [
Shear
Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 D12 (Top) 325.905 621.807 052 EEC—]
2 D12 (Top) 63.678 543.172 012 MT—

STABILITY RESULTS:

Status

Warnings in design
- The overturning safety factor is smaller than the allowable value

Global stability:

Safety factor 1

Condition Position RM OoT™M FS
[Kip*ft] [Kip*ft]

S28 Left corner -441.01 3677.52 0.12

S27 Right corner 425.83 -3692.70 0.12

Notes:

* Pu = Axial load
* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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Concrete unit weight

Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status Warnings in design
Design code ACI 318-14
Geometry:
Total height 31.00 [ft]
Reveal size 0.75[in]
Total length 22.42 [ft]
Base support type Continuous
Wall bottom restraint Pinned
Materials:
Material C 4-60
Steel tension strength (Fy) 60 [Kip/in2]
Concrete compressive strength (fc) 4 [Kip/in2]
Steel elasticity modulus (Es) 29000 [Kip/in2]
Concrete modulus of elasticity (E) 3605 [Kip/in2]

0.149818 [Kip/ft3]

Number of stories: 1
Story Story height Wall thickness

[ft] [in]
1 26.00 11.25
Openings:
Reference X Coordinate Y Coordinate Width Height

[ft] [ft] [ft] [ft]

Lower left 10.75 0.00 3.00 7.16
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL
D2 Yes 1.2DL+0.5RLL+1.6FLL
D3 Yes 1.2DL+1.6RLL+0.5FLL
D4 Yes 1.2DL+1.6RLL+0.5Wx
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D5 Yes 1.2DL+1.6RLL-0.5Wx

D6 Yes 1.2DL+1.6RLL+0.5Wz

D7 Yes 1.2DL+1.6RLL-0.5Wz

D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx

D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
D12 Yes 1.363DL+0.5FLL+Ex

D13 Yes 1.363DL+0.5FLL-Ex

D14 Yes 1.363DL+0.5FLL+EZz

D15 Yes 1.363DL+0.5FLL-Ez

D16 Yes 0.9DL+Wx

D17 Yes 0.9DL-Wx

D18 Yes 0.9DL+Wz

D19 Yes 0.9DL-Wz

D20 Yes 0.737DL+Ex

D21 Yes 0.737DL-Ex

D22 Yes 0.737DL+Ez

D23 Yes 0.737DL-Ez

S1 Yes DL

S2 Yes DL+RLL

S3 Yes DL+FLL

S4 Yes DL+0.75FLL

S5 Yes DL+0.75RLL

S6 Yes DL+0.75RLL+0.75FLL

S7 Yes DL+0.6Wx

S8 Yes DL-0.6Wx

S9 Yes DL+0.6Wz

S10 Yes DL-0.6Wz

S11 Yes 1.12DL+0.7Ex

S12 Yes 1.12DL-0.7Ex

S13 Yes 1.12DL+0.7Ez

S14 Yes 1.12DL-0.7Ez

S15 Yes DL+0.75RLL+0.75FLL+0.45Wx
S16 Yes DL+0.75RLL+0.75FLL-0.45Wx
S17 Yes DL+0.75RLL+0.75FLL+0.45Wz
S18 Yes DL+0.75RLL+0.75FLL-0.45Wz
S19 Yes DL+0.75FLL+0.525Ex

S20 Yes DL+0.75FLL-0.525Ex

S21 Yes DL+0.75FLL+0.525Ez

S22 Yes DL+0.75FLL-0.525Ez

S23 Yes 0.6DL+0.6Wx

S24 Yes 0.6DL-0.6Wx

S25 Yes 0.6DL+0.6Wz

S26 Yes 0.6DL-0.6Wz

S27 Yes 0.48DL+0.7Ex

S28 Yes 0.48DL-0.7Ex

S29 Yes 0.48DL+0.7Ez

S30 Yes 0.48DL-0.7Ez

S31 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ex
S32 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ex
S33 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ez
S34 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition : DL

Concentrated loads:

Page2



Story Condition Direction Magnitude Eccentricity Distance

[Kip] [in] [ft]

1 Ex Horizontal 35.40 0.00 0.00
1 DL Horizontal 0.92 0.00 0.00
1 RLL Horizontal 1.32 0.00 0.00
1 Wx Horizontal 13.80 0.00 0.00
In-plane seismic weight:
Load condition Coefficient
Ez 0.28
Distributed loads:
Story Condition Direction Magnitude Eccentricity

[Kip/ft] [ft]
1 DL Vertical 0.17 0.67
1 RLL Vertical 0.24 0.67

Out-of-plane pressure loads:

Story Condition Magnitude
[Kip/ft2]
1 Wz 0.02

Out-of-plane parapet pressure loads:

Condition Magnitude
[Kip/ft2]
Wz 0.02

Out-of-plane seismic weight:

Load condition Coefficient

Ez 0.56

TILT-UP WALLS DESIGN:

Status : OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
1 0.00 -1.00 10.75 1.00
2 10.75 -1.00 3.00 1.00
3 13.75 -1.00 8.67 1.00
4 0.00 0.00 10.75 7.16
5 13.75 0.00 8.67 7.16
6 0.00 7.16 10.75 18.84
7 10.75 7.16 3.00 18.84
8 13.75 7.16 8.67 18.84
9 0.00 26.00 10.75 4.00
10 10.75 26.00 3.00 4.00
11 13.75 26.00 8.67 4.00

Vertical reinforcement:

Reinforcement layers : 2
Segment Bars Spacing Ld
[in] [in]
1 16-#4 8.00 18.97
2 5-#4 8.00 18.97
3 13-#4 8.00 18.97
4 16-#4 8.00 18.97
5 13-#4 8.00 18.97
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6 16-#4 8.00 18.97
7 5-#4 8.00 18.97
8 13-#4 8.00 18.97
9 16-#4 8.00 18.97
10 5-#4 8.00 18.97
11 13-#4 8.00 18.97

Vertical reinforcement

Segment Condition Pu Pu/Ag 0.06*f'c Ratio
[Kip] [Kip/in2] [Kip/in2]

1 C (Top) 0.000 0.000 0.240 000 1
2 C (Top) 0.000 0.000 0.240 000 1
3 C (Top) 0.000 0.000 0.240 000 1
4 D13 (Max) 98.437 0.068 0.240 028 ]
5 D12 (Max) 89.192 0.076 0.240 032 EL—
6 D7 (Max) 35.914 0.025 0.240 010 I—]
7 D15 (Max) 5.913 0.015 0.240 006 T
8 D7 (Max) 32.005 0.027 0.240 011 ]
9 C (Top) 0.000 0.000 0.240 000 1
10 C (Top) 0.000 0.000 0.240 000 1
11 C (Top) 0.000 0.000 0.240 000 1

Intermediate results for axial-bending

Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 3.20 0.44 0.52 9.00 0.90 3678576.00
2 C (Top) 1.00 0.49 0.58 9.00 0.90 1026579.00
3 C (Top) 2.60 0.44 0.52 9.00 0.90 2966814.00
4 D22 (Bottom) 3.59 0.52 0.62 9.00 0.90 5441.68
5 D22 (Bottom) 2.94 0.53 0.63 9.00 0.90 4388.78
6 D22 (Max) 3.37 0.48 0.56 9.00 0.90 5441.68
7 D22 (Max) 1.03 0.52 0.61 9.00 0.90 1518.61
8 D22 (Max) 2.75 0.48 0.57 9.00 0.90 4388.78
9 C (Top) 3.20 0.44 0.52 9.00 0.90 229911.00
10 C (Top) 1.00 0.49 0.58 9.00 0.90 64161.20
11 C (Top) 2.60 0.44 0.52 9.00 0.90 185425.90
Inertias
Segment Condition Ig ler le
[in4] [in4] [in4]
1 C (Top) 15306.15 1859.17 15306.15
2 C (Top) 4271.48 573.07 4271.48
3 C (Top) 12344.59 1509.29 12344.59
4 D22 (Bottom) 15306.15 2040.93 15306.15
5 D22 (Bottom) 12344.59 1666.20 12344.59
6 D22 (Max) 15306.15 1940.48 15306.15
7 D22 (Max) 4271.48 588.17 4271.48
8 D22 (Max) 12344.59 1578.36 12344.59
9 C (Top) 15306.15 1859.17 15306.15
10 C (Top) 4271.48 573.07 4271.48
11 C (Top) 12344.59 1509.29 12344.59
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Deflection

Segment Condition Au

[in]
1 0.000
2 0.000
3 0.000
4 D23 (Max) -0.202
5 D23 (Max) -0.207
6 D23 (Max) 0.116
7 D23 (Max) 0.100
8 D23 (Max) 0.118
9 0.000
10 0.000
11 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢*Mn Mu/¢*Mn

[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 137.06 000 1
2 C (Top) 0.00 0.00 0.00 42.11 000 1
3 C (Top) 0.00 0.00 0.00 111.23 000 1
4 D22 (Bottom) 37.58 68.81 69.45 149.72 046 EET—1
5 D22 (Bottom) 32.58 56.98 57.55 122.21 047 E—1
6 D22 (Max) 16.59 -40.21 -40.38 142.65 028 1
7 D22 (Max) 3.20 -9.70 -9.73 43.18 023 1
8 D22 (Max) 14.13 -32.81 -32.95 115.99 028 1
9 C (Top) 0.00 0.00 0.00 137.06 000 1
10 C (Top) 0.00 0.00 0.00 42.11 000 1
11 C (Top) 0.00 0.00 0.00 111.23 000 1
Cracking moment
Segment Condition Pu Mua Mcr ¢@*Mn Mcr/(*Mn

[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 107.56 137.06 0.78 1
2 C (Top) 0.00 0.00 30.02 42.11 071 EEEL
3 C (Top) 0.00 0.00 86.75 111.23 0.78 1
4 D20 (Top) 0.69 0.04 107.56 137.29 0.78 1
5 D21 (Top) -2.77 0.03 86.75 110.30 079 1
6 D20 (Max) -10.90 -0.89 107.56 133.39 081 L1
7 D21 (Max) -0.57 -0.25 30.02 41.92 072 B
8 D21 (Top) -10.49 -0.72 86.75 107.70 081 L1
9 C (Top) 0.00 0.00 107.56 137.06 0.78 1
10 C (Top) 0.00 0.00 30.02 42.11 071 EEEL
11 C (Top) 0.00 0.00 86.75 111.23 0.78 1

Interaction diagrams, P vs. M:

Page6



2500

2000

1500

110000

Axlal [Hip

S0

4500
00

P vs. M {Segment 4)

S0

Bl [

2000

1600

1200

200

P ws. M {Segment 5)

Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn

[Kip] [Kip]
1 C (Top) 0.00 2383.44 000 [
2 C (Top) 0.00 664.77 000 [
3 C (Top) 0.00 1922.20 000 [
4 D13 (Bottom) 98.44 2383.44 004 [
5 D12 (Max) 89.19 1922.20 005 [
6 D13 (Bottom) 67.07 2383.44 003 [
7 D12 (Bottom) 12.16 664.77 002 [
8 D12 (Bottom) 57.94 1922.20 003 [
9 C (Top) 0.00 2383.44 000 [
10 C (Top) 0.00 664.77 000 [
11 C (Top) 0.00 1922.20 000 [
Axial tension
Segment Condition Pu ¢*Pn Pu/¢@*Pn

[Kip] [Kip]
1 C (Top) 0.00 345.60 000 [
2 C (Top) 0.00 108.00 000 [
3 C (Top) 0.00 280.80 000 [
4 C (Top) 0.00 345.60 000 [
5 D21 (Top) 2.77 280.80 001 [
6 D20 (Max) 10.90 345.60 003 [
7 D21 (Top) 0.57 108.00 001 [
8 D21 (Max) 10.49 280.80 004 [
9 C (Top) 0.00 345.60 000 [
10 C (Top) 0.00 108.00 000 [
11 C (Top) 0.00 280.80 000 [
Shear
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Segment Condition Vu @*Vn Vu/@*Vn
[Kip] [Kip]
1 C (Top) 0.000 110.142 0.00
2 C (Top) 0.000 30.737 0.00
3 C (Top) 0.000 88.831 0.00
4 D14 (Bottom) 14.234 110.142 0.13
5 D14 (Bottom) 11.795 88.831 0.13
6 D15 (Top) 9.034 110.142 0.08
7 D15 (Top) 2.358 30.737 0.08
8 D15 (Top) 7.326 88.831 0.08
9 C (Top) 0.000 110.142 0.00
10 C (Top) 0.000 30.737 0.00
11 C (Top) 0.000 88.831 0.00
Deflection
Segment Condition As Amax As/Amax
[in] [in]
1 S1(Top) 0.000 0.080 0.00
2 S1(Top) 0.000 0.080 0.00
3 S1(Top) 0.000 0.080 0.00
4 S13 (Max) 0.108 2.080 0.05
5 S13 (Max) 0.111 2.080 0.05
6 S13 (Max) 0.063 2.080 0.03
7 S13 (Max) 0.055 2.080 0.03
8 S13 (Max) 0.064 2.080 0.03
9 S1(Top) 0.000 0.320 0.00
10 S1 (Top) 0.000 0.320 0.00
11 S1 (Top) 0.000 0.320 0.00
SHEAR WALL DESIGN:
Status OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height  Classification
[ft] [ft] [ft] [ft]
1 0.00 0.00 10.75 7.16 Shear wall
2 13.75 0.00 8.67 7.16 Shear wall
3 0.00 7.16 22.42 18.84 Shear wall
Reinforcement:
Reinforcement layers 2

Vertical reinforcement

Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 16-#4 8.00 18.97 5-#4 18.00 24.67
2 13-#4 8.00 18.97 5-#4 18.00 24.67
3 16-#4 8.00 18.97 13-#4 18.00 24.67
5-#4 8.00 18.97 13-#4 18.00 24.67
13-#4 8.00 18.97 13-#4 18.00 24.67

Intermediate results for axial-bending
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Segment Condition c d
[in] [in]
1 D20 (Bottom) 11.31 103.20
D21 (Bottom) 9.05 83.23
3 D20 (Bottom) 25.54 215.23
Combined axial flexure
Segment Condition Pu Mu ¢*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft]
1 D20 (Bottom) 8.64 -360.74 1750.19 021 EH—
2 D21 (Bottom) 3.64 198.63 1135.75 017
3 D20 (Bottom) 55.76 -679.44 8118.83 008 IT—
Interaction diagrams, P vs. M:
P vs. M {Segment 1) P wvs. M {Segment Z)
F500 2000
Jron o u] 100
1500 1300
; 1000 é &00
i i
SO0 400
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hormaanlt B ] bormaaanikt B B ]
Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 D13 (Bottom) 98.44 2383.44 004 [C—1
2 D12 (Bottom) 89.19 1922.20 005 [C—1
3 C (Bottom) 105.93 4970.41 002 [C—1
Axial tension
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Top) 0.00 345.60 000 1
2 D21 (Top) 2.77 280.80 001 [C—1
3 C (Top) 0.00 734.40 000 [
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Shear

Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 D20 (Bottom) 20.524 197.805 010 M
2 D12 (Bottom) 16.179 179.425 009 I
3 D12 (Top) 36.657 597.605 006 [T

STABILITY RESULTS:

Status : Warnings in design
- The overturning safety factor is smaller than the allowable value

Global stability:

Safety factor 1

Condition Position RM OoT™M FS
[Kip*ft] [Kip*ft]

S28 Left corner -539.30 644.28 0.84

S27 Right corner 530.80 -655.79 0.81

Notes:

* Pu = Axial load

* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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Concrete unit weight

Design Results
Tilt-Up Wall
GENERAL INFORMATION:
Global status Warnings in design
Design code ACI 318-14
Geometry:
Total height 31.00 [ft]
Reveal size 0.75[in]
Total length 22.42 [ft]
Base support type Continuous
Wall bottom restraint Pinned
Materials:
Material C 4-60
Steel tension strength (Fy) 60 [Kip/in2]
Concrete compressive strength (fc) 4 [Kip/in2]
Steel elasticity modulus (Es) 29000 [Kip/in2]
Concrete modulus of elasticity (E) 3605 [Kip/in2]

0.149818 [Kip/ft3]

Number of stories: 2
Story Story height Wall thickness
[ft] [in]
1 14.00 9.25
2 12.00 11.25
Openings:
Reference X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
Lower left 10.75 0.00 3.00 7.16
Load conditions:
ID Comb. Category Description
DL No DL Dead Load
RLL No LLR Roof Live Load
FLL No LL Floor Live Load
Wx No WIND Wind In Plane
Wz No WIND Wind out of Plane
Ex No EQ Seismic In Plane
Ez No EQ Seismic Out of Plane
C Yes 1.4DL
D2 Yes 1.2DL+0.5RLL+1.6FLL
D3 Yes 1.2DL+1.6RLL+0.5FLL
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D4 Yes 1.2DL+1.6RLL+0.5Wx

D5 Yes 1.2DL+1.6RLL-0.5Wx

D6 Yes 1.2DL+1.6RLL+0.5Wz

D7 Yes 1.2DL+1.6RLL-0.5Wz

D8 Yes 1.2DL+0.5RLL+0.5FLL+Wx

D9 Yes 1.2DL+0.5RLL+0.5FLL-Wx
D10 Yes 1.2DL+0.5RLL+0.5FLL+Wz
D11 Yes 1.2DL+0.5RLL+0.5FLL-Wz
D12 Yes 1.363DL+0.5FLL+Ex

D13 Yes 1.363DL+0.5FLL-Ex

D14 Yes 1.363DL+0.5FLL+EZz

D15 Yes 1.363DL+0.5FLL-Ez

D16 Yes 0.9DL+Wx

D17 Yes 0.9DL-Wx

D18 Yes 0.9DL+Wz

D19 Yes 0.9DL-Wz

D20 Yes 0.737DL+Ex

D21 Yes 0.737DL-Ex

D22 Yes 0.737DL+Ez

D23 Yes 0.737DL-Ez

S1 Yes DL

S2 Yes DL+RLL

S3 Yes DL+FLL

S4 Yes DL+0.75FLL

S5 Yes DL+0.75RLL

S6 Yes DL+0.75RLL+0.75FLL

S7 Yes DL+0.6Wx

S8 Yes DL-0.6Wx

S9 Yes DL+0.6Wz

S10 Yes DL-0.6Wz

S11 Yes 1.12DL+0.7Ex

S12 Yes 1.12DL-0.7Ex

S13 Yes 1.12DL+0.7Ez

S14 Yes 1.12DL-0.7Ez

S15 Yes DL+0.75RLL+0.75FLL+0.45Wx
S16 Yes DL+0.75RLL+0.75FLL-0.45Wx
S17 Yes DL+0.75RLL+0.75FLL+0.45Wz
S18 Yes DL+0.75RLL+0.75FLL-0.45Wz
S19 Yes DL+0.75FLL+0.525Ex

S20 Yes DL+0.75FLL-0.525Ex

S21 Yes DL+0.75FLL+0.525Ez

S22 Yes DL+0.75FLL-0.525Ez

S23 Yes 0.6DL+0.6Wx

S24 Yes 0.6DL-0.6Wx

S25 Yes 0.6DL+0.6Wz

S26 Yes 0.6DL-0.6Wz

S27 Yes 0.48DL+0.7Ex

S28 Yes 0.48DL-0.7Ex

S29 Yes 0.48DL+0.7Ez

S30 Yes 0.48DL-0.7Ez

S31 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ex
S32 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ex
S33 Yes 1.09DL+0.75RLL+0.75FLL+0.525Ez
S34 Yes 1.09DL+0.75RLL+0.75FLL-0.525Ez

Consider Self Weight:

Load condition : DL

Concentrated loads:
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Story Condition Direction Magnitude Eccentricity Distance
[Kip] [in] [ft]
1 Ex Horizontal 168.00 0.00 0.00
1 DL Horizontal 0.92 0.00 0.00
1 FLL Horizontal 1.32 0.00 0.00
1 Wx Horizontal 0.01 0.00 0.00
2 Ex Horizontal 40.70 0.00 0.00
2 DL Horizontal 0.91 0.00 0.00
2 RLL Horizontal 1.50 0.00 0.00
2 Wx Horizontal 8.11 0.00 0.00
In-plane seismic weight:
Load condition Coefficient
Ez 0.28
Distributed loads:
Story Condition Direction Magnitude Eccentricity
[Kip/ft] [ft]
2 DL Vertical 0.17 0.67
2 RLL Vertical 0.24 0.67
1 DL Vertical 0.14 0.67
1 FLL Vertical 0.78 0.67
Out-of-plane pressure loads:
Story Condition Magnitude
[Kip/ft2]
1 Wz 0.02

Out-of-plane parapet pressure loads:

Condition Magnitude
[Kip/ft2]
Wz 0.02

Out-of-plane seismic weight:

Load condition

Coefficient

Ez

0.56

TILT-UP WALLS DESIGN:

Status OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
1 0.00 -1.00 10.75 1.00
2 10.75 -1.00 3.00 1.00
3 13.75 -1.00 8.67 1.00
4 0.00 0.00 10.75 7.16
5 13.75 0.00 8.67 7.16
6 0.00 7.16 10.75 6.84
7 10.75 7.16 3.00 6.84
8 13.75 7.16 8.67 6.84
9 0.00 14.00 10.75 12.00
10 10.75 14.00 3.00 12.00
11 13.75 14.00 8.67 12.00
12 0.00 26.00 10.75 4.00
13 10.75 26.00 3.00 4.00
14 13.75 26.00 8.67 4.00
Vertical reinforcement:
Reinforcement layers 2
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Segment Bars Spacing Ld
[in] [in]
1 16-#4 8.00 18.97
2 3-#4 16.00 18.97
3 13-#4 8.00 18.97
4 16-#4 8.00 18.97
5 13-#4 8.00 18.97
6 16-#4 8.00 18.97
7 3-#4 16.00 18.97
8 13-#4 8.00 18.97
9 16-#4 8.00 18.97
10 5-#4 8.00 18.97
11 13-#4 8.00 18.97
12 16-#4 8.00 18.97
13 5-#4 8.00 18.97
14 13-#4 8.00 18.97
Vertical reinforcement
Segment Condition Pu Pu/Ag 0.06*f'c Ratio
[Kip] [Kip/in2] [Kip/in2]
1 C (Top) 0.000 0.000 0.240 000
2 C (Top) 0.000 0.000 0.240 000
3 C (Top) 0.000 0.000 0.240 000
4 D13 (Max) 188.373 0.158 0.240 066 L
5 D12 (Max) 181.175 0.188 0.240 078 EE
6 D13 (Max) 120.362 0.101 0.240 042 EE—
7 D12 (Max) 9.932 0.030 0.240 012 M
8 D12 (Max) 112.703 0.117 0.240 049 EE—
9 D13 (Max) 65.675 0.045 0.240 019 E—
10 D12 (Max) 11.758 0.029 0.240 012 M
11 D12 (Max) 57.123 0.049 0.240 020 E—
12 C (Top) 0.000 0.000 0.240 000
13 C (Top) 0.000 0.000 0.240 000
14 C (Top) 0.000 0.000 0.240 000
Intermediate results for axial-bending
Segment Condition Ase a c d (0] Kb
[in2] [in] [in] [in] [Kip]
1 C (Top) 3.20 0.44 0.52 7.00 0.90 2044783.00
2 C (Top) 0.60 0.29 0.35 7.00 0.90 570637.20
3 C (Top) 2.60 0.44 0.52 7.00 0.90 1649142.00
4 D22 (Bottom) 3.59 0.52 0.61 7.00 0.90 10432.57
5 D22 (Bottom) 2.95 0.53 0.62 7.00 0.90 8413.99
6 D15 (Top) 3.67 0.53 0.63 7.00 0.90 10432.57
7 D15 (Top) 0.68 0.35 0.42 7.00 0.90 2911.41
8 D15 (Top) 3.01 0.55 0.64 7.00 0.90 8413.99
9 D14 (Bottom) 3.57 0.52 0.61 9.00 0.90 25545.66
10 D14 (Bottom) 1.09 0.56 0.66 9.00 0.90 7129.02
11 D14 (Bottom) 2.91 0.52 0.62 9.00 0.90 20602.87
12 C (Top) 3.20 0.44 0.52 7.00 0.90 127799.00
13 C (Top) 1.00 0.49 0.58 7.00 0.90 35664.83
14 C (Top) 2.60 0.44 0.52 7.00 0.90 103071.30
Inertias
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Segment Condition Ig ler le
[in4] [in4] [in4]
1 C (Top) 8508.12 1088.46 8508.12
2 C (Top) 2374.36 214.20 2374.36
3 C (Top) 6861.90 883.41 6861.90
4 D22 (Bottom) 8508.12 1189.16 8508.12
5 D22 (Bottom) 6861.90 972.73 6861.90
6 D15 (Top) 8508.12 1207.97 8508.12
7 D15 (Top) 2374.36 237.76 2374.36
8 D15 (Top) 6861.90 988.37 6861.90
9 D14 (Bottom) 15306.15 2030.07 15306.15
10 D14 (Bottom) 4271.48 614.21 4271.48
11 D14 (Bottom) 12344.59 1652.49 12344.59
12 C (Top) 8508.12 1088.46 8508.12
13 C (Top) 2374.36 334.20 2374.36
14 C (Top) 6861.90 883.41 6861.90
Deflection
Segment Condition Au
[in]
1 0.000
2 0.000
3 0.000
4 D23 (Max) 0.010
5 D23 (Max) 0.010
6 D23 (Max) -0.019
7 D23 (Max) -0.017
8 D23 (Max) -0.019
9 D23 (Max) 0.004
10 D23 (Max) 0.004
11 D23 (Max) 0.004
12 0.000
13 0.000
14 0.000
Combined axial flexure
Segment Condition Pu Mua Mu ¢*Mn Mu/¢*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 C (Top) 0.00 0.00 0.00 107.86 000 1
2 C (Top) 0.00 0.00 0.00 21.34 000 1
3 C (Top) 0.00 0.00 0.00 87.55 000 1
4 D22 (Bottom) 35.49 10.32 10.36 117.32 009 TC—1
5 D22 (Bottom) 31.67 8.39 8.43 95.91 009 TC—1
6 D15 (Top) 42.35 -13.35 -13.42 119.06 (R R ¥ —
7 D15 (Top) 7.19 -3.35 -3.36 23.43 014 1
8 D15 (Top) 37.44 -10.80 -10.87 97.37 011 C—1
9 D14 (Bottom) 35.28 15.02 15.05 148.95 010 TC—1
10 D14 (Bottom) 8.82 3.77 3.77 45.07 008 TC—1
11 D14 (Bottom) 29.67 12.17 12.20 121.22 010 TC—1
12 C (Top) 0.00 0.00 0.00 107.86 000 1
13 C (Top) 0.00 0.00 0.00 33.12 000 1
14 C (Top) 0.00 0.00 0.00 87.55 000 1

Cracking moment
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Segment Condition Pu Mua Mcr ¢@*Mn Mcr/(*Mn
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 D23 (Bottom) 0.00 0.00 72.72 107.86 067 L1
2 D23 (Bottom) 0.00 0.00 20.29 21.34 0.05 1
3 D23 (Bottom) 0.00 0.00 58.65 87.55 067 L1
4 D20 (Top) -89.35 -0.04 72.72 83.38 0.87 1
5 D21 (Top) -91.90 -0.03 58.65 62.19 0.04 ]
6 D20 (Max) -57.37 -0.12 72.72 92.14 0.79 1
7 D21 (Max) 0.70 -0.04 20.29 21.56 0.04 ]
8 D21 (Max) -57.04 -0.10 58.65 71.93 0.82 1
9 D20 (Top) -24.64 -0.89 107.56 128.76 0.84 ]
10 D21 (Max) -1.84 -0.25 30.02 41.49 0.72
11 D21 (Top) -22.22 -0.71 86.75 103.75 0.84 ]
12 D23 (Bottom) 0.00 0.00 72.72 107.86 0.67 1
13 C (Top) 0.00 0.00 20.29 33.12 0.61 L1
14 D23 (Bottom) 0.00 0.00 58.65 87.55 0.67 1
Interaction diagrams, P vs. M:
P vs. M {Segment ) P ws. M {Segment T)
000 &0
1500
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Axial compression
Segment Condition Pu ¢*Pn Pu/¢@*Pn
[Kip] [Kip]
1 C (Top) 0.00 1927.30 000 [C—1
2 C (Top) 0.00 538.89 000 [C—1
3 C (Top) 0.00 1554.32 000 [C—1
4 D13 (Max) 188.37 1927.30 010 ME—1
5 D12 (Bottom) 181.18 1554.32 012 ET—1
6 D13 (Bottom) 131.91 1927.30 007 IC—1
7 D12 (Bottom) 13.15 538.89 002 [C—1
8 D12 (Bottom) 122.02 1554.32 008 MT—1
9 D13 (Bottom) 65.68 2383.44 003 [C—1
10 D12 (Bottom) 11.76 664.77 002 [C—1
11 D12 (Max) 57.12 1922.20 003 [C—1
12 C (Top) 0.00 1927.30 000 [
13 C (Top) 0.00 537.47 000 [
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14 C (Top) 0.00 1554.32 0.00
Axial tension
Segment Condition Pu ¢*Pn Pu/@*Pn
[Kip] [Kip]
1 C (Top) 0.00 345.60 0.00
2 C (Top) 0.00 64.80 0.00
3 C (Top) 0.00 280.80 0.00
4 D20 (Top) 89.35 345.60 0.26
5 D21 (Top) 91.90 280.80 0.33
6 D20 (Max) 57.37 345.60 0.17
7 C (Top) 0.00 64.80 0.00
8 D21 (Max) 57.04 280.80 0.20
9 D20 (Top) 24.64 345.60 0.07
10 D21 (Top) 1.84 108.00 0.02
11 D21 (Max) 22.22 280.80 0.08
12 C (Top) 0.00 345.60 0.00
13 C (Top) 0.00 108.00 0.00
14 C (Top) 0.00 280.80 0.00
Shear
Segment Condition Vu @*Vn Vu/@*Vn
[Kip] [Kip]
1 C (Top) 0.000 85.666 0.00
2 C (Top) 0.000 23.907 0.00
3 C (Top) 0.000 69.091 0.00
4 D14 (Bottom) 4.955 85.666 0.06
5 D14 (Bottom) 4.022 69.091 0.06
6 D15 (Top) 5.195 85.666 0.06
7 D15 (Max) 1.156 23.907 0.05
8 D15 (Top) 4.203 69.091 0.06
9 D14 (Bottom) 5.919 110.142 0.05
10 D14 (Bottom) 1.616 30.737 0.05
11 D14 (Bottom) 4.779 88.831 0.05
12 C (Top) 0.000 85.666 0.00
13 C (Top) 0.000 23.907 0.00
14 C (Top) 0.000 69.091 0.00
Deflection
Segment Condition As Amax As/Amax
[in] [in]
1 S1 (Top) 0.000 0.080 0.00
2 S1 (Top) 0.000 0.080 0.00
3 S1 (Top) 0.000 0.080 0.00
4 S13 (Max) 0.005 1.120 0.00
5 S13 (Max) 0.005 1.120 0.00
6 S14 (Max) 0.010 1.120 0.01
7 S14 (Max) 0.009 1.120 0.01
8 S14 (Max) 0.010 1.120 0.01
9 S33 (Max) 0.005 0.960 0.00
10 S33 (Max) 0.004 0.960 0.00
11 S33 (Max) 0.005 0.960 0.00
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12 S1 (Top) 0.000 0.320 000 [
13 S1 (Top) 0.000 0.320 000 [
14 S1 (Top) 0.000 0.320 000 [
SHEAR WALL DESIGN:
Status OK
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Geometry:
Segment X Coordinate Y Coordinate Width Height  Classification
[ft] [ft] [ft] [ft]
1 0.00 0.00 10.75 7.16 Shear wall
2 13.75 0.00 8.67 7.16 Shear wall
3 0.00 7.16 22.42 6.84 Shear wall
4 0.00 14.00 22.42 12.00 Shear wall
Reinforcement:
Reinforcement layers 2
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Vertical reinforcement Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]
1 16-#4 8.00 18.97 5-#4 18.00 24.67
2 13-#4 8.00 18.97 5-#4 18.00 24.67
3 16-#4 8.00 18.97 5-#4 18.00 24.67
3-#4 16.00 18.97 5-#4 18.00 24.67
13-#4 8.00 18.97 5-#4 18.00 24.67
4 16-#4 8.00 18.97 9-#4 16.00 24.67
5-#4 8.00 18.97 9-#4 16.00 24.67
13-#4 8.00 18.97 9-#4 16.00 24.67

Intermediate results for axial-bending

Segment Condition c d
[in] [in]
1 D20 (Bottom) 10.01 103.20
2 D21 (Bottom) 7.41 83.23
3 D20 (Bottom) 29.05 215.23
4 D20 (Bottom) 25.02 215.23

Combined axial flexure

Segment Condition Pu Mu ¢@*Mn Mu/¢*Mn

[Kip] [Kip*ft] [Kip*ft]
1 D20 (Bottom) -82.81 -1200.92 1308.34 092 ]
2 D21 (Bottom) -86.63 711.05 786.60 090 ]
3 D20 (Bottom) 55.32 -1931.43 7506.99 026 E—
4 D20 (Bottom) 39.89 -496.09 7966.43 006 TC—

Interaction diagrams, P vs. M:

P vs. M {Segment 1) P ws. M {Segment Z)
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Axial compression
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Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]
1 D13 (Bottom) 188.37 1927.30 010 M
2 D12 (Bottom) 181.18 1554.32 012 M
3 D2 (Bottom) 120.75 4020.50 003 [C—
4 C (Bottom) 75.77 4970.41 002 [C—
Axial tension
Segment Condition Pu ¢*Pn Pu/@*Pn

[Kip] [Kip]
1 D20 (Top) 89.35 345.60 026 EL———
2 D21 (Top) 91.90 280.80 033 EL———
3 C (Top) 0.00 691.20 000 [
4 C (Top) 0.00 734.40 000 [
Shear
Segment Condition Vu @*Vn Vu/@*Vn

[Kip] [Kip]
1 D20 (Top) 121.783 239.224 051 EEC—]
2 D21 (Bottom) 86.389 183.601 047 EE—
3 D20 (Top) 210.049 533.218 039 ET—
4 D12 (Top) 41.939 624.509 [0y AR | E—

STABILITY RESULTS:

Status : Warnings in design

- The overturning safety factor is smaller than the allowable value

Global stability:

Safety factor : 1

Condition Position RM OoT™M FS
[Kip*ft] [Kip*ft]

S28 Left corner -520.67 2387.14 0.22

S27 Right corner 505.61 -2404.68 0.21

Notes:

* Pu = Axial load

* Pn = Nominal axial load

* Mua = Moment at section

* Mu = Magnified moment at section
* Mcr = Cracking moment at section
* Mn = Maximum nominal moment
* Vu = Design shear force

*Vn = Nominal shear force
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