AN B sHUTLER
— CONSULTING JOB Freeman Logistics Building B
i""'—"‘ ENGINEERS, Inc. SHEETNO. COVER
CALCULATED BY DV DATE 1-31 2024
12503 Bel-Red Road, Suite 100 CHECKED BY DATE
Bellevue, Washington 98003 SCALE
(425) 450-4075 FAX (425) 450-4076 JOB NUMBER _ 24-41

STRUCTURAL CALCULATIONS FOR:

FREEMAN ROAD LOGISTICS BUILDING B
PUYALLUP, WA 98371

PROPOSED BY:

VECTOR DEVELOPMENT COMPANY
KIRKLAND, WA

ARCHITECT:

SYNTHESIS PLLC

12503 BEL-RED ROAD, SUITE 100
BELLEVUE, WA 98005

(425) 646-1818

DESIGN CRITERIA:
CODE . e anaannaane INTERNATIONAL BUILDING CODE, 2018 EDITION
ROOF LIVELOAD......c.civiienne 25 PSF SNOW LOAD, Is = 1.0
WIND LOAD. .o 95 MPH ZONE, EXPOSURE 'B', Iw = 1.0
SEISMIC DESIGN INFORMATION:
Ss=1.288 S¢s = 0.858
S1=0.443 Sq1 = 0.546
Cs =0.172 I = 10
R=35.0 Qp=2.0

SITE SOIL CLASS =¥
DESIGN SITE SOIL CLASS PER GEOTECH. REPORT =D

SEISMIC DESIGN CATEGORY ="D"
FOUNDATION DESIGN PER GEOTECHNICAL REPORT #1-8565 DATED AUGUST 11,2021,
BY TERRA ASSOCIATES, INC. ALLOWABLE SOIL BEARING I8 2500 PSF. ALL
FOUNDATION WORK TO BE IN ACCORDANCE WITH THIS REPORT.
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SHUTLER

g8 CONSULTING SHEET No. o V-
CALCULATED BY: - o

DATE:

12503 Bei-Red Road, Suite 100
Bellevue, WA 98005 SCALE:
(425) 450-4075 -- FAX (425) 450-4076

Roof Dead Load Tabulation

Stiffener Purlin Girder Dead Load to
resist uplift
Roofing (TPO) 0.30 PSF 0.30 PSF 0.30 PSF 0.30 PSF
DensDeck 2.00 PSF 2.00 PSF 2.00 PSF 0.60 PSF
Plywood 1.50 PSF 1.50 PSF 1.50 PSF 1.50 PSF
Insulation 1.75 PSF 1.75 PSF 1.75 PSF 1.00 PSF
Stiffener 1.10 PSF 1.10 PSF 1.10 PSF 1.10 PSF
Sprinkler 0.00 PSF 2.50 PSF 2.50 PSF 1.00 PSF
Purlin 0.00 PSF 2,70 PSF 2.70 PSF 1.50 PSF
Ceiling 1.55 PSF 1.35 PSF 1.35 PSF 0.00 PSF
Girder 0.00 PSF 0.00 PSF 2.00 PSF 2.00 PSF
Misc.& Mech 1.80 PSF 1.80 PSF 1.80 PSF 0.00 PSF
Solar Readiness 5.00 5.00 5.00 0.00
Colateral” 0.00 PSF 0.00 PSF 0.00 PSF 0.00 PSF
Total 15.00 PSF 20.00 PSF 22.00 PSF 9.00 PSF

Rigid Insulation ~ 0.24 PSF per inch, R-5.6 per inch, using 7.0 inchesequalsR 39.2
TPO Roofing 60 mil membrane - 0.30 PSF, 45 mil membrane - 0.21 PSF
DensDeck protection board, 1/4" thick - 1.20 PSF, 1/2" thick - 2.00 PSF, 5/8" thick - 2.60 PSF

ROOF LIVE LOAD 25 PSF SNOW LOAD

Stiffener design Unifaorm load, w

Nominal Span 10.00 Feet L R
Design Span 9.63 Feet | l ! |
Spacing 24 inches on center : 1 E :
Uniform Dead Load 3000 PLF A e
Uniform Live Load 50.00 PLF || Design Span Il
. ™ i
Uniform Total Load 80.00  PLF !, Nominal Span J
1
Reaction 385.00 Lbs.
Moment 926.41  ft.-ibs.
Member size 2x6 DF #2
Width 1.50 in.
Depth 5.50 in.
A 8.25 in."2
S 7.56 in.*3
! 20.80 in.~4
Shear stress 63 psi < 180 psi * 1.32 = 238 psi
Bending stress 1470 psi < 900 psi * 172 = 1548 psi

Total load deflection 0.46 in. ==> sgpan/ 249 Based on E= 1600 ksi.
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{425) 450-4075 -- FAX (425) 450-4076
SCALE;
Girder Reactions & Sizes
Mark number RG-1
Span 50.00 ft
Assumed girder wt 80.00 plf
Dead load 15.00  psf
Live load 25.00 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 pif
Uniform live load 0.00 plf
Total uniform load 0.00 plf
Point Loads
Mark Girder Trib  Joist Trib Distance* Pow P P
P1 60 10.00 10.00 9.81 15.02 24.83
P2 80 10.00 20.00 9.81 15.02 24.83
P3 60 10.00 20.00 9.81 15.02 24.83
P4 &0 10.00 40.00 9.81 15.02 24.83
P5 0.00 0.00 0.00
PG 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the ieft end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Live Load Deadload Live Load
Left 19.62 30.04 0.00 0.00 19.62 30.04 4967
Right 19.62 30.04 0.00 0.00 19.62 30.04 4967
Girder size
80 G5N 24.8K
Weight 60 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Mark number RGA T
Span 50.00 ft
Assumed girder wt 80.00 pif
Dead load 20.00 psf
Live load 2500 psf

Tributary width for uniform loads 0.00

Girder Reactions & Sizes

fi.

Uniform dead load 0.00 pif
Uniform live load 0.00 pif
Total uniform ioad 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P P
P1 58 10.00 10.00 12.40 14.50 26.90
p2 58 10.00 20.00 12.40 14,50 26.90
P3 58 10.00 30.00 12.40 14,50 26.90
P4 58 10.00 40.00 12.40 14.50 26.90
pPs 0.00 0.00 0.00
PG 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
« Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Dead Load Live Load Dead Load Live Load
Left 24.80 29.0C 0.00 0.00 24.80 29.00 53.80
Right 24.80 29.00 0.00 0.00 24.80 29.00 53.80
Girder size
54/60 G5N 26.9K
Weight 70 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes
Mark number RG-3
Span 50.00 ft
Assumed girder wt 80.00 plf
Dead load 15.00 psf
Live load 25.00 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 plf
Uniform live load 0.00 pif
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P P
P1 58 10.00 10.00 9.50 14.50 24.00
P2 58 10.00 20.00 9.50 14,50 24.00
P3 58 10.00 30.00 9.50 14.50 24.00
P4 58 10.00 40.00 9.50 14.50 24.00
P5 0.00 0.00 0.00
P6 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads , Total Loads Total Load
Dead Load Live Load Dead Load Live Load Dead Load Live Load
Left 19.00 29.00 0.00 0.00 19.00 29.00 48.00
Right 19.00 29.00 0.00 0.00 19.00 29.00 48.00
Girder size
54 G5N 24.0K
Weight 63 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes
Mark number RG-R Y
Span 37.50 ft
Assumed girder wt 80.00 pif
Dead load 20.00 psf
Live load 25.00 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 pif
Uniform live load 0.00 plf
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance® Po. P Pr
P1 60 8.75 7.50 11.21 13.14 24.36
p2 60 10.00 17.50 12.82 15.02 27.84
P3 60 10.00 27.50 12.82 15.02 27.84
P4 0.00 0.00 0.00
P5 0.00 0.00 0.00
P& 0.00 0.00 0.00
p7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Dead load Live Load Dead Load Live Load
Left 19.22 22.53 0.00 0.00 19.22 22.53 41.76
Right 17.62 20.65 0.00 0.00 17.62 20.65 38,28
Girder size
40 G4N 27.8K
Weight 55 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes
Mark number RG-B’ g
Span 50.00 ft
Assumed girder wt 80.00 pif
Dead load 20.00 psf
Live load 2500 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 pif
Uniform live load 0.00 plf
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* P PL P
P1 58 6.25 10.00 7.75 9.06 16.81
P2 58 5.00 12.50 6.20 7.25 13.45
P3 58 8.75 20.00 10.85 12.69 23.54
P4 58 10.00 30.00 12.40 14.50 26.90
P5 58 10.00 40.00 12.40 14.50 26.90
P& 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load DeadLoad Live Load Dead Load Live Load
Left 24.80 29.00 0.00 0.00 24.80 29.00 53.80
Right 24.80 29.00 0.00 0.00 24.80 28.00 53.80
Girder size
60 G6N SPECIAL
Weight 65 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Mark number RGE b
Span 50.00 ft
Assumed girder wt 80.00 plf
Dead load 20.00 psf
Live load 2500 psf

Tributary width for uniform loads 0.00
Uniform dead load 0.00 plf

Uniform live load 0.00 pff
Total uniform load 0.00 pif

Point Loads

Girder Reactions & Sizes

ft.

Mark Girder Trib  Joist Trib Distance* Peor P P
P1 58 6.25 10.00 7.75 9.06 16.81
p2 58 5.00 12.50 6.20 7.25 13.45
P3 58 8.75 20.00 10.85 12.69 23.54
P4 58 10.00 30.00 12.40 14.50 26.90
P5 58 10.00 40.00 12.40 14.50 26.920
P8 0.00 0.00 0.00
pP7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads
Dead Load Live Load Deadload Live Load Dead Load Live Load
Left 24.80 29.00 0.00 0.00 24.80 29.00
Right 24 .80 29.00 0.00 0.00 24.80 29.00
Girder size
54 56N SPECIAL
Weight 73 PLF
Weight PLF
Weight PLF
Weight

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

Total Load

53.80
53.80
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SCALE:
Girder Reactions & Sizes
Mark number RG-#0 ¢
Span 67.00 ft
Assumed girder wt 80.00 pif
Dead load 20.00 psf
Live load 25.00 psf
Tributary width for uniform loads 4.00 ft.
Uniform dead load 160.00 pif
Uniform live load 100.00 pif
Total uniform load 260.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance® PoL P P
P1 13 8.50 7.00 213 2.66 4.78
P2 29 10.00 17.00 5.80 7.25 13.05
P3 29 10.00 27.00 5,80 7.25 13.05
P4 29 10.00 37.00 5.80 7.25 13.05
P5 29 10.00 47.00 5.80 7.25 13.05
P6 29 10.00 57.00 5.80 7.25 13.05
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Liveload Deadload Liveload Dead Load Live Load
Left 14.89 18.61 5.36 3.35 20.25 21.96 42.21
Right 16.24 20.30 5.36 3.35 21.60 23.65 45.24
Girder size
60 G7N SPECIAL
Weight 60 PLF
Weight PLF
Weight " PLF
Weight

File: Girder Reactions.xls, 11-27-12
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SCALE:
Girder Reactions & Sizes
Mark number RG-M &
Span 72.00 ft
Assumed girder wt 80.00 pif
Dead load 16.00 psf
Live load 25.00 psf
Tributary width for uniform loads 5.00 ft.
Uniform dead load 155.00 pff
Uniform live load 125.00 pff
Total uniform load 280.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance® PoL Pu P
P1 29 6.00 2.00 2.61 4.35 6.96
P2 29 10.00 12.00 4.35 7.25 11.60
P3 29 10.00 22.00 4,35 7.25 11.60
P4 29 10.00 32.00 4.35 7.25 11.60
___________________ P& 29 10.00 42.00 4.35 7.25 11.60
P86 29 10.00 52.00 4.35 7.25 11.60
P7 13 10.00 62.00 1.88 3.13 5.00
P8 0.00 0.00 0.00
= Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Liveload Deadload Live Load
Left 14.88 24.80 5.58 4.50 20.46 29.30 49.76
Right 11.35 18.92 5.58 4,50 16.93 23.42 40.36
Girder size
60 G8N SPECIAL
Weight 65 PLF
Weight PLF
Weight PLF
Weight
File: Girder Reactions.xls, 11-27-12
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Mark number RG-#4 q
Span 58.00 ft
Assumed girder wt 80.00 plf

Dead load 15.00 psf

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

Total uniform load 280.00 plf

File: Girder Reactions xis, 11-27-12

Girder Reactions & Sizes

ft.

Point L.oads
Mark Girder Trib  Joist Trib Distance® PoL PL. P
P1 36 10.00 10.00 5.40 9.00 14.40
p2 36 10.00 20.00 5.40 9.00 14.40
P3 36 10.00 30.00 5.40 9.00 14.40
P4 36 10.00 40.00 5.40 9.00 14.40
P& 36 9.00 50.00 4.86 8.10 12.96
P6 0.00 0.00 0.00
Py 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Dead Load Live Load Deadload Liveload
{ eft 12.96 21.60 4.50 3.63 17.46 2523 4268
Right 13.50 22.50 4.50 3.63 18.00 26.13 4412
Girder size
54 G6N 14.4K
Weight 60 PLF
Weight PLF
Weight PLF
Weight
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SCALE:
Girder Reactions & Sizes
Mark number G-¥\0
Span 46.83 it
Assumed girder wt 80.00 plf
Dead ioad 20,00 psf
Live load 25.00 psf
Tributary width for uniform loads b.00 ft.
Uniform dead load 180.00 pif
Uniform live load 125.00 pif
Total uniform load 305.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P P
P1 34 10.00 10.00 6.70 8.38 15,08
p2 34 10.00 20.00 6.70 8.38 15.08
P3 34 10.00 30.00 6.70 8.38 15.08
P4 34 8.42 40.00 5.64 7.05 12.69
P5 0.00 0.00 0.00
P& 0.00 0.00 0.00
p7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform l.oads Total Loads Total Load
Dead Load Live Load Deadload Live Load Dead Load  Live Load
Left 12.34 15.42 4.21 2.93 16.55 18.35 34.91
Right 13.40 16.75 421 2.93 17.62 19.68 37.29
Girder size
48 G5N SPECIAL
Weight 87 PLF
Weight PLF
Weight PLF
Weight

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

Mark number RG-JK W
Span 6217 ft
Assumed girder wt 80.00 pif
Dead load 15.00 psf

Live load 25.00 psf

Tributary width for uniform loads 5.00 ft.

Uniform dead load 155.00 pif
Uniform live load 125.00 plf
Total uniform load 280.00 pif

Point Loads
Mark Girder Trib  Joist Trib Distance™ PoL P P
P1 34 7.50 5.00 3.77 6.28 10.05
P2 34 10.00 15.00 5.03 8.38 13.40
P3 34 10.00 25.00 5.03 8.38 13.40
P4 34 10.00 35.00 5.03 8.38 13.40
P5 34 10.00 45.00 5.03 8.38 13.40
p6 34 8.43 55.00 4.24 7.08 14.30
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00

* Distance to the point load from the left end of the girder.

Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Dead Load Liveload Dead fLoad Live Load
Left 14.35 23.92 482 3.89 19.17 27.81 46.98
Right 13.75 22.92 4.82 3.89 18.57 26.80 45,37
Girder size
60 G7N SPECIAL
Weight 70 PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 1 1-27-12
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Project Descr:

Shutter Consulting Engineers, Inc. Project Title:
12503 Bel-Red Road Engineer:
Suite 100 Project 1D:

-5

Printed: 30 JAN 2024, 2: 54PM

Stee! Column L

* Projoct File: ENERCALC_20 4

- LCH - K 05016517 Build20.23.10.02
DESCRIPTION: Entry Beam - AxiAi-

Code References

SHUTLER CONSULTING ENGINEERS

(c) ENERCALC INC 1983 2023

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

General information

Steel Section Name : HSS6x6x1/4
Analysis Method : Load Resistance Factor
Steel Stress Grade

Overall Golumn Height
Top & Bottom Fixity
Brace condition :

20 ft

Top & Bottom Pinned

Fy : Steel Yield 50 ksi Unbraced Length for buckling ABOUT X-X Axis = 20 #, K= 1.0
E : Elastic Bending Modulus  29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis =20 ft, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
AXIAL LOADS . ..
Axial Load at 200 ft, E=3160Kk
DESIGN SUMMARY

Bending & Shear Check Results

PASS Mayx. Axial+Bending Stress Ratio = 0.5784 : 1 Maximum Load Reactions . .
Load Combination E Only * 2.0 Top along 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
Pu 63.20 k Bottom along Y-Y 0.0k
0.9*Pn 109.271 k
Mu-x 0.0 kft Maximum Load Deflections . . .
0.8*Mn=x: 42.0 kft Along Y-Y 00in at 0.0ft above base
) ) ) for load combination :
Mu-y 0.0 k-ft
0.9 * Mn-y : 42.0 k-ft Along X-X 0.0in at 0.0ft 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 . . .
Vu : Applied 0.0 k
vn * Phi : Allowable 0.0 k
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbx Cby KxLx/Ry KylLy/Rx  Stress Ratio Status Location
0.000 PASS 0.00 ft 0.00 000 0.00 0.00 0.000 PASS 0.00#t
EQOnly*2.0 0.578 PASS 0.00 ft 1.00 1.00 102.56 102.56 0.000 PASS 0.00 ft
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Shutler Consulting Engineers, Inc.  project Title:

12503 Bel-Red Road Engineer:
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" Project File: ENERCALC_20 |

{[CF - KW-06075511, Buld2025.10.02 e HUTLER CONSULTING ENGINEERS 7 ENERCALC INC 1053-2023
DESCRIPTION: Entry Beam — &RAVITY

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

Material Properties o
Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam bracing is defined as a set spacing over all spans E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Unbraced Lengths
Eirst Brace starts at 7.50 ft from Left-Most support
Regular spacing of lateral supports on length of beam = 10.0 ft

D{4.350) S(7.260) D(4.350) S(7.250)

HSS12x6x5/18

Span = 20.0 ft

- —— ——

ApE!ied Loads Service loads entered. Load Factors will be applied for calculations.

{

%

Beam self weight NOT internally calculated and added
Load(s) for Span Number 1
Point Load : D =4.350, $=7.250 k @ 7.50 ft, {Joist 1)

Point Load : D = 4,350, §=7.250 k @ 17.50 ft, (Joist 2)

DESIGNSUMMARY
Maximum Bending Stress Ratio = 0.661:1 Maximum Shear Stress Ratio =
Section used for this span HSS12x6x5/16 Section used for this span HSS12x6x5/16
Mu : Applied 94,432 k-ft Vu : Applied 21.025 k
Mn * Phi: Allowable 142 875k-ft vV * Phi : Allowable 174.850 k
Load Coembination +1.20D+1.605 Load Combination +1.20D0+1.60S
Location of maximurm on span 17.543 ft
Span # where maximum oCcurs Span #1 Span # where maximum oceours Span #1
Maximum Deflection
Max Downward Transient Deflection 0.503 in Ratio= A76 >=360 Span:1:SOnly
Max Upward Transient Deflection 0in Ratio= 0 <360 n/a
Wax Downward Total Deflection 0.806 in Ratio= 208 >=180 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0 <180 nfa J
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V.  max Mu+ max Mu-  MuMax Mnx Phi*Max Cb  Rm VuMax Vnx  Phi*Vnx
+1.40D
Dsgn. L= 7491t 1 0.23% 0.026 34.19 34,19 158,75 142.88 1.68 1.00 457 194.28 174.85
Dsgn.L= 10.00ft 1 0239  0.026 34.19 19.05 3419 15875 142.88 1.211.00 457 19428 174.85
Dsgn. L= 251# 1 0.133  0.044 19.05 19.056 158.756  142.88 1.66 1.00 7.61 19428 174.85
+1.20D
Dsgn. L= 7.49# 1 0.205 0.022 29.31 29.31 15875 142.88 1.681.00 392 19428 174.85
Dsgn. L= 10.001t 1 0.205  0.022 29.31 16.33 2931 15875 142.88 1.211.00 392 19428 174.85
_ Dsgn.l= 251t 1 0.114  0.037 16.33 16.33 158.75 142.88 1.66 1.00 6.53 194.28 174.85
“+1.20D+0.50S
Dsgn. L= 7.491ft 1 0.348 0.038 49,68 49.66 158.75 142.88 1.68 1.00 6.63 194.28 174.85
Dsgn. L= 10.001ft 1 0.348 0.038 49.66 27.67 4966 158.75 142.88 1.211.00 6.63 19428 174.85
Dsgn. L= 2511t 1 0.194  0.083 27.67 2767 15875 142.88 1.861.00 11,06 19428 174.85
+1.20D+1.605
Dsgn. L= 7.49ft i 0.661 0.072 94.43 94.43 158.75 142.88 1.681.00 1262 19428 174.85

Dsan. L= 1000 1 0.661 0.072 94.43 52.62 94.43 15875 142.88 1.211.00 12.62 194.28 174.85




Shutter Gonsulting Engineers, Inc.  project Title:

12503 Bel-Red Road Engineer:
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¢ “SteslBoam

“LICE : KW-08015511, Build:20.23.10..:0..2 :
DESCRIPTION: Entry Beam

. Project File; ENERCALC 20 -
—fc) ENERCALG INC 19632023

SHAUTLER CONSULTING ENGINEERS

Maximum Forces & Stresses for Load Combinations

"Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu-  MuMax Mnx Phi*Mnx Ch Rm VuMax  Vnx  Phi*Vnx
Dsgn.L= 2511t i 0.368 0.120 52.62 5262 15875 142.88 1.66 1.00 21.03 19428 174.85
+1.372D+0.70S8
Dsgn. l.= 7.49ft 1 0.434 0.047 61.99 §1.99 15875 142.88 1.68 1.00 8.28 19428 174.85
Dsgn. L= 10001t 1 0.434 0.047 61.99 34.54 61.99 158.75 142.88 1.21 1.00 828 19428 174.85
Dsgn. L.= 251ft 1 0.242 0.079 34.54 3454 168,75 142.88 1.66 1.00 13.80 194.28 174.85
+0.90D
Dsgn. L= 7.49ft 1 0.154 0.017 21.98 2198 158.75 142.88 1.681.00 294 19428 174.85
Dsgn. L= 10.00 ft 1 0.154 0.017 21.98 12.25 2198 158.756 142.88 1.21 1.00 2.94 194,28 174.85
Dsgn. L= 2511t 1 0.086 0.028 12.25 12.25 158.75 142.88 1.66 1.00 489 194.28 174.85
+0.7284D
Dsgn.L= 7.49f 1 0.125 0.014 17.79 17.79 158.75 142.88 1.68 1.00 238 19428 174.85

Dsgn. L= 10.00ft 1 0.125 0.014 17.79 9.91 17.79  158.75 142.88 1.21 1.00 238 19428 174.85
Dsgn.L= 2511 1 0.069 0.023 9.91 991 15875 142.88 1.66 1.00 3086 19428 174.85




Shutler Consulting Engineers, Inc.  Project Title:
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Suite 100 Project 1D:
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(. o T ER e e Project File: Golumns and Drag Struts.ec6
" TiCE: KW-06015511, BUId:26.23.10.02 ' STUTLER CONSULTING ENGINEERS —— ) ENERCALC ING 1985-3023
DESCRIPTION: Drag Strut @ Shear Wall
Code References
Calculations per AISC 360-186, IBC 2018, CRBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021
General Information
Steel Section Name : W24x76 Overall Column Height 51.833 ft
Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition :
Fy : Steel Yield 50.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K= 1.0
E : Elastic Bending Modulus 29,0000 ksl Unbraced Length for buckling ABOUT Y-Y Axis = §1.833 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
AXIAL LOADS . ..
Axial Load at 51.833 ft, E = 301.70k
BENDING LOADS . ..
Roof: Lat. Uniform Load creating Mx-x, D = 0.0750, S =0.1250 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.9280 : 1 Maximum Load Reactions . .
Load Combination +1.372D+0.70S+2.0E Top along X-X 0.0k
Location of max.above base 25743 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 5183k
Pu 603.40 k Bottom aleng Y-Y 5183k
o 0.9*Pn 708.0 k
( - Mu-x 63.930 k-ft Maximum Load Deflections . . .
0.9 * Mn=x: 750.0 K-ft Along Y-Y ) .0.5391 in at 26.090ft above base
for load combination 1 +D+8
Mu-y 0.0 k-t )
0.9 * Mn-y : 107.250 k-f Along X-X 0.0in at 0.0ft above hase
for load combination :
PASS Maximum Shear Stress Rati 0.02382 :1
Load Combination +1.200+1.805
Location of max.above base 0.0 ft Kx Lx /Rx> 200
AL maximum location values are . . .
Vu : Applied 7.516 k
vn * Phi : Allowable 315.480 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbhx Chby KxbwWRy KyLy/Rx  Stress Ratio Status Location

+1.400) 0.047 PASS 25.74 ft 1.14 1.00 6419 6250 0.009 PASS 0.00 £t
+1.20D 0.040 PASS 26.09 ft 114 1.00 64.19 6250 0.007 PASS 0.00 ft
+1.20D+0.50S 0.068 PASS 2574 ft 114 1.00 8419 62.50 0.013 PASS 0.00 ft
+1.20D+1.60S 0.130 PASS 26.00f 1.14 1.00 6419 6250 0.024 PASS 0.00#
+1.372D+0.705+2.0E 0.928 PASS 2674 ft 114 1.00 64.19  62.50 0.0168 PASS 0.00 ft
+0.80D 0.030 PASS 2574 ft 1.14 1.00 64.18 62.50 0.0068 PASS 0.00#
+0.7284D+2.0E 0.874 PASS 2574 ft 114  1.00 64,19 62.50 0.004 PASS 0.00 ft

P




Shutler Consulting Engineers, Ine.
12503 Bel-Red Road

Suite 100

Bellevue, WA 98005
(425)-450-4075

i

Project Title:
Engineer:
Project 1D:
Project Descr:

-\q
‘Z Printed: 30 JAN 2024, 4:04PM

e

¢ " Steel Column

Pro;ect Flle Cqumns and Drag Struts-ech .

TLICH: KW 06016511, Build:20. éS 10.02
DESCRIPTION: Drag Strut @ Shear Wall

Code References

SHUTLER CONSULTING ENGINEERS

(c) ENERCALC INC 1983 2023

Calculations per AISC 380-18, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information

Steel Section Name | W24x62

Overall Column Height

Top & Bottom Fixity

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 16 ft, K=1.0
Unbraced Length for buckling ABOUT Y-Y Axis =58 ft, K= 1.0

58 ft
Top & Bottom Pinned

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

Analysis Method : Load Resistance Factor
Steel Stress Grade
Fy : Steel Yield 50.0 ksi
E : Elastic Bending Modulus 29,000.0 ksi
Applied Loads
AXIAL LOADS . ..

Axial Load at 58.0 ft, E = 185.0k
BENDING LOADS .

Roof: Lat. Umform Load creating Mx-x, D = 0.0750, S = 0.1250 kAt

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 6.9631 @1
Load Combination +1.372D+0.705+2.0E
Location of max.above base 28.805 ft
At maximum location values are . . .
Pu 370.0 k
A 0.9*Pn 448.912 k
{ Mu-x 80.047 k-t
0.9 * Mn-x: 51217 kAt
Miu-y 0.0 k-fi
0.9 * Mn-y: 58,80 k-ft
PASS Maximum Shear Stress Rati 0.02751 : 1
Load Combination +1.20D+1.60S
Location of max.above base 0.0 ft
Af maximum location values are . . .
Vu : Applied 8410 k
\/n * Phi : Allowable 306.730 k

Load Combination Resuits

Maximum Load Reactions . .

Top along X-X 0.0k
Bottom along X-X 00k
Top along Y-Y 580k
Bottomn along Y-Y 580k

Maximum Leoad Deflections . . .

Along Y-Y 1.145in at 29.196ft above base
for load combination :+D+S
Along X-X 0.0in at 0.0ft above base

for load combination :

Kx Lx / Rx > 200

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxLwRy KyLy/Rx  Stress Ratio Status Location
+1.40D 0.086 PASS 29.19 ft 114 1.00 7541 8696 0.010 PASS 0.00 ft
+1.20D 0.074 PASS 28.81ft 114 1.00 75.41 86.96 0.009 PASS 0.00 ft
+1.20D+0.505 0.125 PASS 28.81 ft 114  1.00 7541 86.96 0.014 PASS 0.00ft
+1.20D+1.608 0.238 PASS 28.81 ft 114 1.00 7541 86.96 0.028 PASS 0.00 ft
+1.372D+0.705+2.0E 0.963 PASS 28.81 ft 1144 1.00 75.41  86.96 0.018 PASS 0.00%
+0.90D 0.055 PASS 29,19 114 1.00 75.41 86.96 0.006 PASS 0.00 ft
+0.7284D+2.0E 0.864 PASS 28.81 f 114  1.00 7541  86.96 0.005 PASS 0.00ft
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Pro;ect Fne Cotumns and Drag Struts ecb‘

LIC# KW 0601551? Bulld 20. 23 10. 0.2.
DESCRIPTION: Drag Strut @ Braced Frame Row

Code References

SHUTLER CONSULTING ENGINEERS

(c) ENERCALC INC 1983- 2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-18
Load Combinations Used ; IBC 2021

General Information

Steel Section Name | W24x68

Analysis Method : Load Resistance Factor
Steel Stress Grade

Fy : Steel Yield

E : Elastic Bending Modulus

50.0 ksi
28,000.0 ksi

Appiied Loads

Overall Column Height

Top & Bottom Fixity

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 58.0 ft, K= 1.0

58.0 ft

Top & Bottom Pinned

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

AXIAL LOADS . ..
Axial Load at 58.0 ft, E = 188.90 k
BENDING LOADS . ..
Roof: Lat. Uniform Load creating Mx-x, D = 0.150, S = 0.250 kfft

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.8678 : 1 Maximum Load Reactions . .
Load Combination +1.372D+0,705+2.0E Top along X-X 0.0k
Location of max.above base 28.805 ft Botitorn along X-X 00k
At maximum location values are . . . Top along Y-Y 11680 k
Pu 377.80 k Bottom along Y-Y 11.60k
0.89*Pn 578.19 k
Mu-x 160.004 k-f Maximum Load Deflectio.ns .
0.9 * Mn-x * 663.75 k-ft Along Y-Y o 1.?40 in at 29.1956ft above base
for load combination :+D+S
M-y 0.0 kAt
0.9*Mn-y: 91.875 k-ft Along X-X 00in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Rati 0.0570 1
Load Combination +1.20D+1.605
Location of max.above base 0.0 fi Kx Lx/Rx > 200
At maximum location values are . . .
Vu : Applied 16.820 k
Vn * Phi : Allowable 285.065 k

Load Combination Results

Maximum Axial + Bending Stress Rafios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Chy KxLwRy KyLy/Rx  Stress Ratio Status Location

+1.40D 0.133 PASS 29.19 ft 114 1.00 72.88 64.17 0.021 PASS 0.00#
+1.20D 0.114 PASS 29191t 1.4 1.00 72.88 64.17 0.018 PASS 0.00ft
+1.20D+0.50S 0.193 PASS 28.81 ft 1.14  1.00 72.88 64.17 0.030 PASS 0.00#
+1.20D+1.805 0.367 PASS 28.81 ft 114  1.00 72.88 64.17 0.057 PASS 0.00 ft
+1.372D+0.705+2.0E 0.868 PASS 28.81 ft 1.14 1.00 72.88 6417 0.037 PASS 0.00 ft
+0.90D 0.086 PASS 2919 114 1.00 72.88 64.17 0.013 PASS 0.00 ft
+(.7284D+2.0E 0.715 PASS 29.19 ft 1.14  1.00 72.88 64.17 0.011 PASS 0.00f
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- - Shutler Consulting Enginears, Inc.  Project Titte:
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[jER - KW-060155711, Build:20.23.10.02 SHOTLER CONSULTING ENGINEERS —— g ENERCALC INC 1983-2023
DESCRIPTION: 67 Drag Strut - Gravity Design
CODE REFEREN CES -

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

Material Properties
Analysis Method 1.0ad Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam bracing is defined as a set spacing over all spans E: Niodulus 29,000.0 ksi
Bending Axis :  Major Axis Bending

Unbraced Lengths

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

D{4.60),5(7.60 D(4.80) S(7.60 D(4.60) S(7.60 D(4.60) S(7.60 D(4.60) S(7.60 D(4.60),5(7.60
( )% ( ) ( )l ( ) ( L))KGFDSO))S(O.DBE)) )! ( ) (. )I ( } ( )f ( }

v ;Z J( >

W33x118 1%
Span = 67.0 ft
I J
[ I
- - - S - S

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

Applied Loads _

Beam self weight NOT internally calcuiated and added
Uniform Load : D = 0.050, S = 0.080 k/ft, Tributary Width = 1.0 ft

e

Point Load: D=4.60, S=760k@ 20.0t
Point Load : D =4.60, S=7.60k @ 30.0 1t
Point Load: D=4.60, S=760k@400ft
Point Load : D =4.60, S=7.60k @ 50.0 f
Point Load : D=4.60, S=7.60k@60.0#

Point Load : D=4.60, S=760k@ 1001t

DESIGN SUMMARY o S " Design OK |
Maximum Bending Stress Ratio = 0.730: 1 Maximum Shear Stress Ratio = 0.126:1
Section used for this span W33x118 Section used for this span wW33x118
Mu : Applied 1,003.799 k-t Vu : Applied 61713 k
Mn * Phi : Allowable 1,497 .433 k-t Vn * Phi : Aliowable 488,565 k
Load Combination +1.200+1.605 Load Combination +1.20D+1.605
Location of maximum on span 67.000 ft
Span # where maximum occurs Span# 1 Span # where maximum occurs Span # 1
Maximum Deflection ‘
Max Downward Transient Deflection 2221 in Ratio= 361 »>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
" Max Downward Total Deffection 3.572 in Ratio = 295 >=180. Span:1:+D+3
' Max Upward Total Deflection 0 in Ratio= 0 <180.0 nfa
} - —_— N PN —— —_— ————— — [ PR —_— e ——— —_— —_—
Maximum Forces & Stresses for {oad Combinations o
Load Combinaticn Max Stress Ratios Summary of Moment Values Surmnmary of Shear Values
Segment Length Span # M \Y max Mu + max Mu - Mu Max Mnx Phi'Mnx Ch Rm VuMax  Vnx  Phi*Vnx
+1.40D
Dsgn. L= 9951 1 0.131 0.043 203.58 203.58 1,729.17 1,566.25 1.66 1.00 20.80 542.856 488.57

Dean. L= 9.95ft 1 0.216 0.041  336.41 203.58 33641 1,729.17 155625 1.191.00 20.10 542.85  488.57
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: Projeci{[—'i[éf Columﬂs a::__id Drgg;étruts.é'céf'='_

LIG# TKW-08015511, Bui

520.73.40.02

~SHUTLER CONSULTING ENGINEERS
DESCRIPTION: 67' Drag Strut - Gravity Design

Maximum Forces & Stresses for Load Combinations

() ENERCALC ING 18632023

Load Combination

Max Stress Ratios

Summary of Moment Values

Summary of Shear Values

Segment Length Span # M v max Mu + max Mu- Mu Max Mnx Phi*Mnx Cb Rm VuMax  Vnx  Phi*Vnx
Dsgn.L= 9.951t 1 0.256 0097 39850 33641 39850 1,729.17 1,556.25 1.06 1.00 12.97 542,85 488.57
Dsgn.L= 9.95% 1 0.267 0.012 230026 389.84 399.26 1,663.81 149743 1.01 1.00 5.83 542.85 488.57
Dsgn. L= 10151t 1 0.250 0017 389.84 308.81 389.84 172917 1,556.25 1.09 1.00 8.46 h42.85 488.57
Dsgn. L= 9.951t 1 0.198 0.032 308.81 §57.29 308.81 1,729.17 1,556.25 1.24 1.00 16.59 54285  488.57
Dsgn.L= 7.081t 1 0.101 0.046 157.29 157.29 1,729.17 1,556.25 1.63 1.00 22,53 54285  488.57

+1.20D
Dsgn. L= 995ft 1 0112 0.036 174.50 174,50 1,729.17 1,556.25 1.66 1.00 17.83 54285  488.57
Dsgn. L= 905 1 0.185 0035 28835 17450 288.35 1,729.17 1,556.25 1.19 1.00 17.23 54285  488.57
Dsgn. l.= 9.95ft 1 0.219 0.023 34167 28835 34157 1,729.17 1,566.25 1.06 1.00 11.11 542.85 488.57
Dsgn. L= 9951 1 0.229 0.010 34223 334,156  342.23 1,662.81 1,497.43 1.01 1.00 500 6542.85 488.57
Dsgn. L= 10.151t 1 0.215 0.015 533415 26459 334.15 1,720.17 1,556.25 1.09 1.00 7.25 542,85 488.57
Dsgn. L= 9951t 1 0.170 0.027 26469 13482 26469 1,729.17 1,656.25 1.24 1.00 1337 542,85 488.57
Dsgn.L= 7.08ft 1 0.087 0.040  134.82 134.82 1,729.17 1,566.25 1.63 1.00 19.31 542.85  488.57
+1.20D+0.508
Dsgn. L= 9.95ft 1 0.189 0.062 29425 204.25 1,728.17 1,556.25 1.66 1.00 30.06 542.85  488.57
Dsgn.L= 9.95ft 1 0.312 0.050 486.25 20425 48625 172017 155625 1.19 1.00 20.06 542.85  488.57
Dsgn.L= 9.95f 1 0.370 0.038 57509 48625 57589 1,729.17 1,556.25 1.06 1.00 18.75 542.85 48857
Dsgn.L= 9.951t 1 0.385 0.017 577.08 56347 577.00 1,663.81 1,497.43 1.0 1.00 8.43 542.85  488.57
Dsgn.L= 10.15f 1 0.362 0.026 563.47 446.36 563.47 1,72017 1,656.25 1.09 1.00 12.22 54285 488.57
Dsgn.L= 9.95# 1 0.287 0.046 44636 22735 44636 1,720.17 1,556.25 1.24 1.00 22.53 542.85  488.57
Dsgn. L= 7.081t 1 0.146 0.067 227.35 227.35 1,729.17 1,556.25 1.63 1.00 32.56 542.85 48857
+1,20D+1.605
Dsgn. L= 9951t i 0.358 0.117 557.71 557.71 1,729.17 1,556.25 1.66 1.00 56.96 542.85  488.57
Dsgn.L= 9.951t 1 0.592 0113 921.61 55771 92181 1,720.17 1,556.25 1.191.00 5500 542,85  488.57
Psgn.L= 9.95 1 0.701 0.073 1,081.70 92161 109170 172017 1,656.25 1.06 1.00 35.54 54285 48857
Dsgn. L= €951t 1 0.730 0.033 1,093.80 1,067.98 1,093.80 1,663.81 1,497.43 1.01 1.00 15.99 542.85  488.57
Dsgn. L= 10.151t 1 0.686 0.047 1,067.98 84601 1,067.98 1729.17 1,556.25 1.09 1.00 23,15 542.85 48857
Dsgn.L= 9951t H 0.544 0.087 846.01 430,92 846,01 1,729.17 1,556.25 1.24 1.00 42,70 542.85  488.57
Dsgn.L= 7.08ft 1 0.277 0126 43092 430,92 1,729.17 1,556.25 1.631.00 61.71 542.85 48857
+1.20D+0.708
Dsgn. L= 9.95f 1 0.220 0.072 34215 342,15 1,729.17 1,556.25 1.66 1.00 34.95 54285 48857
Dsgn.L= 995 1 0.383 0.060 56540 34215 56540 1,729.17 1,556.25 1.191.00 33,80 542.85 48857
Dsgn. L= 98561t 1 0.430 0.045 ©69.75 56540 669.76 1,729.17 4,556.25 1.06 1.00 21.80 542.85 488.57
Dsgn.L= 9.95ft 1 0.448 0.020 671.04 655.20 671.04 1,663.81 1,497.43 1.01 1.00 9.81 542.85 488.57
Psgn. L= 10151 1 0.421 0029 65520 519.02 65520 1,729.17 1,556.25 1.09 1.00 14,21 542.85  488.57
Dsgn. L= 9.95ft 1 0.334 0.054 51002 26436 519.02 1,729.17 1,556.25 1.24 1.00 26.20 542.85 488.57
Dsgn. L= 7.08ft 1 0.170 0.077 28436 26436 1,729.17 1,558.25 1.63 1.00 37.86 542.85 48857
+0.90D
Dsgn. k.= 8951t 1 0.084 0.027 130.87 130.87 1,729.17 1,556.25 1.66 1.00 13.37 54285 488.57
Dsgn. L= 9951t 1 0.139 0.026 216.27 13087  218.27 1,728.17 1,556.25 1.191.00 12,92 54285  488.57
Dsgn.L.= 9.95ft 1 0.165 0.017 25618 21627 256.18 1,728.17 1,556.25 1.06 1.00 8.34 54285 488.57
Dsgn. L= 9.986ft 1 0.171 0.008 256.67 250.61 256.67 1,663.81 1,407.43 1.011.00 3.75 b542.85  488.57
Dsgn. L= 10151t 1 0.161 0.011 250.61 10852 25061 1,720.17 1,556.25 1.09 1.00 544 542,85  483.57
Dsgn. L= 0951t 1 0.128 0.021 198.52 101.41 198.52 1,729.17 1,556.25 1.24 1.00 10.02 542.85 488.57
Dsgn. L= 7.08ft 1 0.065 0.030  101.11 101.41 1,729.17 1,556.25 1.63 1.00 14.48 542,85  488.57




Shutier Consulting Engineers, Inc.  Project Title:

12503 Bei-Red Road Engineer.

Suite 100 Project ID:

Bellevue, WA 98605 Project Descr:

{425)-450-4075 iZ qut‘}

Printed: 30 JAN 2024, 5:36PM
“Project File; Columiis and Drag Struts.ec6 -

"' Steel Beam

LiCH KW-06015511, Bull:20.25.10.02 - S SHIFFLER CONSULTING ENGINEERS (o) ENERCALC NG 1683-2053
DESCRIPTION: 25 Drag Strut

CODE REFERENCES - -

Calculations per AISC 360-18, IBC 2018, CBC 2019, ASCE 7-16
1 oad Combination Set : 1BC 2021

Material Properties
Analysis Method Load Resistance Factor Design Fy : Steel Yield : 50.0 ksi
Beam Bracing: Beam bracing is defined as a set spacing over ali spans E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Unbraced Lengths

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

. - I - D@_E; 3(10.5 — N _7D(6_540)78(10_90)7_7 _
D(0.050) 5(0.080) .
W24x62
| Span = 25.0 ft |
A —— R S
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
£ Load(s) for Span Number 1
( : Point Load : D =6.540, S=10.90k @ 1001

Point Load : D =6.540, S=10.80k @ 20.0ft

Uniform Load : D = 0.050, S =0.080 k/ft, Tributary Width = 1.0 ft

DESIGN SUMMARY ) S s OK .
[ Maximum Bending Stress Ratio = 0.435:1 Maximum Shear Stress Ratio = 0.107 : 1 —‘
Section used for this span W24x62 Section used for this span W24x62
Mu : Applied 216.404 k-ft Vu : Applied 32.606 k
Mn * Phi : Allowable 497 314 k-t Vn * Phi : Allowable 305.730 k
Load Combination +1.20D0+1.605 Load Combination +1.20D+1.8605
Location of maximum on span 25.000 ft
Span # where maximum ocours Span # 1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.223 in Ratio= 1,346 >=360 Span:1: S Only
Max Upward Transient Deflection 0 in Ratio= O <380 nfa
Max Downward Total Deflection 0.357 in Ratio= 840 >=180 Span:1:+D+S
Max Upward Total Deflaction 0 in Ratio= 0 <i80 nfa
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span# M vV maxMu+ maxMu- MuMax Mnx Phi*Mnx Cb Rm VuMlax  Vnx  Phi*Vix
+1.40D
Dsgn. L= 10.001 1 0.137  0.027 78.50 7850 637.50 573.75 1.65 1.00 820 30573 30573
Dsgn. L= 10.001# 1 0.158  0.038 78.50 58.44 7850 55257 497.31 1.11 1.00 14.51 305.73 305.73
Dsgn. L= 5.00ft 1 0.102 0.039 58.44 58.44 637.50 573.75 1.651.00 41,86 305.73 30573
+1.20D
Dsgn. L= 10.00 1 0117  0.023 67.28 57.26 637.50 573.75 1.65 1.0 7.03 30573 305.73
Dsgn.L= 10.00f 1 0.135 0.032 67.28 50.09 67.28 552.57 497.31 1.111.00 9.87 30573 30673
Dsgn. L= 5.00 ft 1 0.087 0.033 50.09 50.08 637.50 573.75 1.651.00 10.17 30573 305.73
+1.20D+0.508
Dsgn. L= 10.00ft 1 0.188  0.039 113.88 113.88 63750 573.75 1.651.00 11.89 30573 305.73
Dsgn. L= 10.00 ft 1 0229 0.055 113.88 8470 113.88 55257 497.31 1.111.00 16,71 30673 308.73
Dsgn.L= 5.00ft ( 0.148 0.056 84.79 8479 637.50 573.78 1.651.00 47.21 30573 30573

4 AL A RO




Shutler Consulting Engineers, Inc.
12503 Bel-Red Road
Suite 100
Bellevue, WA 98605
{425)-450-4075

Project Title:

Engineer:
Project ID:

Project Descr:

£ -4k

Printed: 30 JAN 2024, 5:36PM

(' Steel Beam

L Prolect File:'bg!um’ns and Drag Sttuts.ééﬁ_"

LICH# : KW-C6016511, BUik:20.23.10.0
DESCRIPTION: 25' Drag Strut

Maximum Forces & Stresses for Load Combinations

“Load Combination

SHUTLER CONSULTING ENGINEERS

~) ENERGALG NG 1685-2023

Max Stress Ra@s

Summary of Moment Values

Segment Length Span # M \Y max Mu + max Mu -
Dsgn. L= 10.00 ft 1 0.377 0.074 216.40
Dsgn. L= 10.00 ft i 0.435 0.104 21640  161.13
Dsgn. L= 5.00ft 1 0.281 0.107 161.13
+1.20D+0.708
Dsgn. L= 10.00ft 1 0.231 0.045 13252
Dsgn. L= 10.00 ft 1 0.266 0.064 132.52 98.67
Dsgn. L= 5.00 ft 1 0.172 0.065 98.67
+0.90D
Dsgn. L= 10.00 1 0.088 0.017 50.48
Dsgn. b= 10.00ft 1 0.101 0.024 650.46 37.57
Dsgn.L= 500f 1 0.065 0.028 37.57

Summary of Shear Values

Mu Max Mnx Phi*Mnx Cb Rm vulMax  Vox  Phi*Vnx
316.40 B37.50 573.75 1.851.00 2253 305.73 30573
216.40 552 57 497.31 1.11 1.00 31.76 3058.73 305.73
161.413 637.50 573.75 1.65 1.00 3270 30573  305.73
132.52 637.50 573.75 1.65 1.00 13.83 305.73 305.73
132,52 55257 497.31 1.111.00 49.44 305,73 30673

9867 B637.50 573.75 1.651.00 20.02 305.73 30573
B0.46 B37.50 573.75 1.651.00 5.27 30573 30573
5046 552.57 497.31 1.11 1.00 7.40 30573 30573
34757 B37.50 673.75 1.651.00 7.63 30573 30573
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Shutler Consulting Engineers, Inc.  project Title:

12503 Bel-Red Road Engineer:
Suite 100 Project 1D:
Bellevue, WA 98005 Project Descr:
(425)-450-4075
B TZ “ L’ 5 Printed: 3¢ JAN 2024, 5:46PM
Steel Beam = * Project File: Columns and Drag Struts.ec6 -

—TICH TKW-08015511, Build:20.23.10.02 STIUTCER CONSULTING ENGINEERS () ENERCALC INC 1983-3023

DESCRIPTION: 12'-8" Drag Strut

CODE REFERENCES
Calculations per AISG 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : [BC 2021

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

Unbraced Lengths

First Brace staris at 10.0 ft from Left-Most support
Regular spacing of [ateral supports on length of beam = 10.0 ft

D(5.040) 5(8.40)

WwWi2x22

Span = 1250 f

-k 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Load(s) for Span Number 1
Point Load : D=5.040, $=840k @6.250 ft
DESIGN SUMMARY " Design OK =~
Maximum Bending Stress Ratio = 0.777:1 Maximum Shear Stress Ratio = 0102:1 |
Section used for this span W12x22 Section used for this span W12x22
Mu : Applied 60.900 k-ft Vu : Applied 9.744 k
Mn * Phi : Altowable 78.378 k-t Vn * Phi : Allowable 95.940 k
Load Combination +1.20D+1.605 Load Combination +1.20D+1.60S
Location of maximum on span 6,250 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.131in Ratio= 4,144 >=360 Span:1:8 Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
Max Downward Total Deflection 0.210 in Ratio = 715 >=180  Span: 1:.+D+3
Max Upward Total Deflection 0 in Ratio= 0 <180 nfa
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M V. maxMu+ maxMu- MuMax Mnx Phi*Mnx Ck Rm VuMax  Vnx  Phi*Vnx
+1.40D
Dsgn. L.= 10001 1 0.281 0.037 22.05 22.05 87.09 78.38 1.34 1.00 353 9594 95.94
Dsgn. L= 250 1 0.080  0.037 8.82 882 122.08 109.88 1.66 1.00 3.53 9594 95.94
+1.20D
Dsgn. L= 10.00 1 1 0.241 0.032 18.90 18.90 87.09 78.38 1.341.00 302 9594 95.94
Dsgn. .= 2501t 1 0.069  0.032 7.56 756 122.08 109.88 1.66 1.00 3.02 9594 95.94
+1.20D+0.508
Dsgn. L= 10.00 ft 1 0409  0.053 32.02 32.02 87.09 78.38 1.34 1.00 512 9594 95.94
Dsgn.L= 2501 1 0117  (.053 12.81 1281 122.08  109.88 1.66 1.00 512 95.94 95.94
+1.20D+1.60S
Dsgn. L= 10.00 ft 1 0.777 0.102 60.90 60.20 87.09 78.38 1.341.00 9.74 95.94 95.94
Dsgn. L= 2508 1 0222  0.102 24.36 2436 122.08 109.88 1.661.00 974 9594 95.94
+1.20D+0.708 '
Dsgn. L= 10.001ft 1 0.476 0.062 37.27 37.27 87.09 78.38 1.34 1.00 596 95.94 95.94
Dsgn. L= 2501t 1 0.136  0.062 14.91 1491 122.08 109.88 1.66 1.00 596 95.94 95.94
+0.90D
Dsgn. L= 10,004 1 0.18% 0.024 14.18 14.18 87.09 78.38 1.34 1.06 227 9594 95.94

e L e 4 nnaeEs nosc4a AR RT 567 122.08 109.88 1.66 1.00 227 9594 95.94




filF S B SHUTLER Jos
i B PRSI CONSULTING SHEET No. fL-4b OF
D - B GALCULATED BY.
12503 Bel-Red Road, Suite 100 DATE
Bellevue, WA 98005
(425) 450-4075 * FAX (425) 450-4076 SCALE
WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 40.50 ft. Lk = 250 ft (diaphragm span)
Height to roof 38.00  ft. k,=1.0+(L/100) =  3.50
Parapet height 2.50 ft k, = 2.0 max., use ko= 2.00
Wall thickness 89.25 in.
W, : 115.63 psf
Risk Category, |, II, lil or IV = 1

Seismic Critetia
Short period spectral response, Sg 128.7 %

Site soil class D
Seismic importance factor, l, = 1.00
Fa = 1.00
Maximum short period spectral response, Sus=F,*Ss = 1.287
Design short period spectral response, Sps = 2/13*Spus = 0.858
Fp= 0.4* Sps™ka™le"Wp = 79.4 PSF timestribht = 1713 PLF
Fotiny = 0.2 " Ka ™ I5"Wp = 46.3 PSF timestribht. = 998 PLF
Design Seismic tie force = 1713 PLF {LRFD)
Design Seismic tie force = 1198 PLF (ASD)
Wp
Wind Criteria i ﬁ
Basic Wind Speed 95 MPH —
Average roof height 40 - ft.
Effective wind area 100 .- Square feet I
Exposure B ]
Wind Zone (4 or 5) 4 (4= typical wall, 5= wall corner)
A = 1.09 S
Ka = 1.00 —
Pretso (POS. pressure) = 13.8 PSF S
Paetio (NEQ. pressure) = -152 PSF )
Pretao {(DeSIgN pressure) = -152 PSF I
Pnet =M * Kz " Pretso = -i16.6 PSF
Design Wind tie force = 368 PLF (LRFD) [
Design Wind tie force = 215  PLF (ASD) —
#** Qaigmic Governs ****
Tie Spacing = S 1.00  ft
Tie force = 1199  Lbs. (Working Stress)

ROO

File: Parapet wall ties 2018 IBC.xls 02-1 1-21

PARAPET

1 HEIGU

HEIGHT_TO ROOF

OVERALL WALL HEIGHT

DETHT TO
FOOTING
- FOOTING
§ THICKNESS




4R G WS SHUTLER 108 T
U B BN CONSULTING SHEET No. f.-h oF
By <l By GALCULATED BY
12503 Bel-Red Road, Suite 100 ' DATE
Bellevue, WA 98005
(425) 450-4075 * FAX (425) 450-4076 SCALE
WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 40.50 ft. Ly = 250 ft (diaphragm span)
Height to roof 38.00 ft. ka=1.0 + (L/ 100} = 3.50
Parapet height 250 ft kq = 2.0 max., use K= 2.00
Wall thickness 7.25 in.
Wop 00.63 psf
Risk Category, |, Il, il or [V = li

Seismic Criteria
Short period spectral response, S 128.7 :%

Site soil class D

Seismic importance factor, Is = 1.00

Fa = 1.00

Maximum short period spectral response, Syg = Fa*8yg = 1.287

Design short period spectral response, Sps=2/3%8ys = 0.858
,=04% Spgka"l"W, = 622 PSF  timestrbht = 1343 PLF

Fogmin = 0.2 " Ko™ 1s"W,, = 36.3 PSF timestribht = 782 PLF

ll

1343 PLF (LRFD)
940 PLF (ASD)

Design Seismic tie force
Design Seismic tie force

Wp
Wind Criteria | Fi T

Basic Wind Speed 95 - MPH

l
PARAPET
| HEIGHT

Average roof height 40 - ft. ROOF
Effective wind area 100 - Square feet I—
Exposure B —
Wind Zone (4 or 5) 4 (4= typical wall, 5= wall corner)
A = 1.09 S
Kat = 1.00 E—
Pnetzo (POS. pressure) = 13.8 PSF S w3
Dnotso (Neg. pressure) = -1562 PSF o d
Pretso (Design pressure) = -15.2 PSF H— £ Z
E— ol &
Poot = A * Kt " Preo = -16.6 PSF ] q &
Design Wind tie force = 358 PLF {LRFD) —
Design Wind tie force = 215 PLF (ASD) —

=+ Qajsmic Governg ****

Tie Spacing = 1.00 ft. '
Tie force = 940  Lbs. (Working Stress) pr
FOOTING

| THICKNESS

File: Parapet wall ties 2018 1BC.xis 02-1 1-21




! SHUTLER
i CONSULTING

uili

12503 Bel-Red Road, Suite 106
Bellevue, WA 98005
(425) 450-4076 * FAX (425) 450-4076

JOB

sHEeT o, 2l

OF

CALCULATED BY.

DATE

SCALE

WIND AND SEISMIC TIE FORCES

Wall Criteria
Overall Wall height 42.50 -ft.
Height to roof 38.00 . ft.
Parapet height 4.50 ft.
Wall thickness 9.25 “in.
W, 115.63 psf
Risk Category, |, 11, Il or IV = 1

Seismic Criteria
Short period spectral response, Sg 128.7. %

Site soil class D
Seismic importance factor, 1o = 1.00
Fa = 1.00
Maximum short period spectral response, Sys = Fa*Sg = 1.287
Design short period spectral response, Sps=2/3"Sys = 0.858
Fp=0.4* Sps*ia*le"Wp = 794 PSF timestribht = 1886 PLF
Fogmin) = 0.2 “ Ka * Ig"Wp = 46.3 PSF  timestribht = 1099 PLF
Design Seismic tie force = 1886 PLF (LRFD)
Design Seismic tie force = 1320 PLF (ASD)
Wp
Wind Criteria i =
Basic Wind Speed 95 “MPH
Average roof height 40. 1t
Effective wind area 100 .. :Square feet L
Exposure B I
Wind Zone (4 or 5) 4 . (4= typical wall, 5= wall corner) T
A = 1.09 ]
Kat = 1.00 -
Pretac (POS. pressure} = 13.8 PSF J
Pretso (Neg. pressure) = -15.2 PSFE T
Dpetzc (DESIGN pressure) =  -15.2 PSF I
Pnat = A Kzt * Pnet3o = -16.6 PSF
Design Wind tie force = 394 PLF (LRFD) I
Design Wind tie force = 236 PLF (ASD) —
sexx Seismic Governs *** )
Tie Spacing = T 1.00 @ ft.
Tie force = 1320  Lbs. (Working Sfress)

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

L, = 250 ft
k, = 1.0+ {L;/ 100) =

k, = 2.0 max., use Ky=

(diaphragm span)

3.50
2.00

ROOF

SARAPET
T HEIGHT

HEIGHT To RQOF

OVERALL WALL HEIGHT

DETHT TO
FOOTING
FOOTING

THICKNESS




P

A @S BEE SHUTLER Jo8
En B SR CONSULTING SHEET No. & b4 oF
' - - CALCULATED BY
12503 Bel-Red Road, Suite 100 DATE
Beilevue, WA 98005
(425) 450-4075 * FAX (425) 450-4076 SCALE
WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 4'6_._00 ft. L, = 250 ft (diaphragm span)
Height to roof 38.00 ft. ke = 1.0+ (L;/100) = 3.50
Parapet height 8.00 it k, = 2.0 max., use K= 2.00
Wall thickness 7.25 ‘in.
W, 90.63 psf
Risk Category, I, 11, Il or 1V =
Seismic Criteria
Short period spectral response, Ss 1287 %
Site soil class ‘D
Seismic importance factor, e =  1.00
Fa = 1.00
Maximum short period spectral response, Sus = Fa*Ss = 1.287
Design short period spectral response, Sps=2013%Sys = 0.858
Fp=0.4* Spg*ka*le"Wp = 62.2 PSF timestribht = 1732 PLF
Fomin = 02" Ka* "W, = 363 PSF  timestribht = 1009 PLF
Design Seismic tie force = 1732 PLF (LRFD)
Design Seismic tie force = 1212 PLF (ASD)
Wo
Wind Criteria _ {:1 551 ‘"——E‘j—r
Basic Wind Speed 195 . MPH ] 45
Average roof height 40 -ft. I roOF B1T
Effective wind area 400 . - Square feet S i
Exposure B —
Wind Zone (4 or 5) “4 " (4= typical wall, 5= wall corner) T
A = 1.09 I
Kat = 1.00. —
Dueo (POS. pressure) = 13.8  PSF ] s &
Paoiao (Neg. pressure) = -15.2 PSF T ; ;
Pretao (Design pressure} = -15.2 PSF T— £ z
Prei = A" K “Proie = -16.6 PSF T el
Design Wind tie force = 461 PLF (LRFD) I
Design Wind tie force = 277 PLF (ASD) —
#x+ Saismic Governs **™* T

Tie Spacing = 1.00 Cft.

Tie force = 1212  Lbs. (Working Stress)

File: Parapet wall ties 2018 1BC xis 02-11-21

DETHT TO
FOOTING
} rooTing
| THICKNESS




&S 4R B SHUTLER J0B
wEh B BEEEEEE CONSULTING SHEET No. &0 oF
' - - CALCULATED BY
12503 Bel-Red Road, Suite 100 DATE
Bellevie, WA 98005
(425) 450-4075 * FAX (425) 450-4076 SCALE
WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 36.00 -ft. L, = 250 ft {diaphragm span)
Height to roof 36.00 .ft. ko= 1.0+ (L7 100) = 3.50
Parapet height 0.00 ft kg = 2.0 max., use k= 2.00
Wall thickness 9.25 ‘in.
W, 115.63 psf
Risk Category, I, Il lll or IV = 1

Seismic Criteria
Short period spectral response, S 128.7 %

ROGF

PARAPET

[ HEGHT

HEIGHT TO ROOF

Site soil class ‘D
Seismic importance factor, |, =  1.00
Fa = 1.00
Maximum short period spectral response, Sys=F,*S8g = 1.287
Design short period spectral response, Spg = 2/3 * Syg = 0.858
Fp=10.4" Spg™Ka"le "W, = 79.4 PSF timestribht = 1429 PLF
Fogminy = 0.2 " Ky ™ ["Wy = 463 PSF timestribht = 833 PLF
Design Seismic tie force = 1429 PLF {LRFD)
Design Seismic tie force = 1000 PLF (ASD)
Wp
Wind Criferia -
Basic Wind Speed .95 MPH ]
Average roof height 40 - ft.
Effective wind area 100 - - Square feet
Exposure B
Wind Zone (4 or 5) 4 - (4= typical wall, 5= wall corner)
A = 1.09
Ky = 1.00
Pretso (POS. pressure} = 13.8 PSF
Doetzo (NEQ. pressure) = -15.2 PSF
Pretao (DESIgN pressure) = -152 PSF —
Pret = A * Kzt * Preso = 166 PSF g
Design Wind tie force = 298 PLF (LRFD)
Design Wind tie force = 179  PLF (ASD)
=+ Saismic Governs ****
Tie Spacing = .00 - oft.
Tie force = 1000  Lbs. (Working Stress)

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

OVERALL WALL HEIGHT

DETHT TO
FOOTING

- FOOTING

| THICKNESS
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Shutler Consulting Engineers, Inc.  Project Title:

12503 Bel-Red Road Engineer:

Suite 100 Project |D:

Bellevue, WA 98005 Project Descr.

(425)-450-4075 C«'“" L‘

Printed: 30 JAN 2024, 4:12PM
e a e ‘Project File: Golumns and Drag Struts.ec6 "
SHUTLER CONSULTING ENGINEERS —— (o) ENERCALC INC 19832023

DESCRIPTION: Column 1

Code References

Calculations per AISC 360-18, IBC 2018, CBC 2019, ASCE 7-16
L.oad Combinations Used : 1BC 2021

General Information

Steel Section Name : HS812x12x518 Overall Colurnn Height 39.9167 ft
Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition :
Fy : Steel Yield 50 ksi Unbraced Length for buckling ABOUT X-X Axis = 39.9167 ft, K=1.0
E : Elastic Bending Modulus  29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 39.9167 ft, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 1,048.19 Ibs * Dead Load Factor
AXIAL LOADS . ..

RG-1: Axial Load at 39.917 ft, Xecc =-7.0in, D = 19.60, $ =300k
RG-1: Axial L.oad at 39.917 ft, Xecc = 7.0 in, D = 18.60, S=300k
629" Joist: Axial Load at 39.917 ft, Yecc = 5.0in, D = 5.10, S=780k
58'-0" Joist: Axial Load at 39.917 ft, Yecc =-5.0 in,D=4.70,5=7.20k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.6328 : 1 Maximum Load Reactions . .
Load Combination +1.20D+1.80S Top along X-X 0.0k
Location of max.above base 39.649 ft Bottom along X-X 0.0k
AL maximumn location values are . . . Top along Y-Y 0.01044 k
: Pu i81.138 k Bottom along Y-Y 0.01044 Kk
..... 0.9*Pn 287.579 k
Mu-x 0.5060 Kt Maximum Load Defiectiorls cae :
0.0 * Mn-x: 179.551 kit Along Y-Y .-0.908420 in at 23.307ft above base
for load combination +D+S
Mu-y 0.0 k-ft
0.9 * Mn-y: 179.551 k.t Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Rath 0.000103 : 1
Load Combination +1.20D+1.608
Location of max.above base 0.0 ft
At maximum location values are . . .
Vu : Applied 0.01503 k
Vn * Phi : Allowable 145.708 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Stress Rafio Status  Location Cbx Cby KxLwRy KylLy/Rx  Stress Ratio Status Location

+1.40D 0.249 PASS 39.65 ft 166 1.00 10063 100.63 0.000 PASS 0.0G it
+1.20D 0.214 PASS 30.65 i 166 1.00 100.63 100.63 0.000 PASS 0.00 ft
+1.20D+0,508 0.345 PASS 39.65 ft 166 1.00 100.83 100.63 0.000 PASS 0.00
+1.20D+1.608 0633 PASS 39651t 166 1.00 100.63 100.63 0.000 PASS 0.00 ft
+1.372D+0.70S 0.428 PASS 39.65 ft 166 1.00 100.63 100.63 0.000 PASS 0.00ft
+0.90D 0.159 PASS 0.00 & 166 1.00 100.63 100.63 0.000 PASS 0.00 ft

+0.7284D 0.129 PASS 0.00 ft 166 1.00 100.63 100.63 0.000 PASS 0.00 f
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Steel Column

“— SHUTLER CONSULTING ENGINEERS

" Project File: Columns and Drag Struts ecs

@ ENERCALG NG 1663-2023

LICE . KW-G6015671, SIdF0 007 —
DESCRIPTION: Column 2

Code References

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

General Information

43.9167 #

Top & Bottorn Pinned

Steel Section Name : HSS12x12x5/16 Overall Column Height
Analysis Method : l.oad Resistance Factor Tap & Bottom Fixity
Steel Stress Grade Brace condition :

Fy . Steel Yield 50.0 ksi

E : Elastic Bending Modulus 29,000.0 ksi

Unbraced Length for buckling ABOUT X-X Axis = 43.9167 ft, K=1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 43,9167 ft, K=1.0

Applied Loads Service loads entered. Load Faciors wili be applied for calculations.

Column self weight included : 2,143.42 lbs * Dead Load Factor
AXIALLOADS . ..
RG-2: Axial Load at 43,917 ft, Xecc =-7.0in, D = 2480,5=29.0k
RG-2: Axial Load at 43.917 ft, Xecc = 7.0 in, D = 24.80, S = 29.0k
580" Joist: Axial Load at 43.917 ft, Yecc = 5.0in, D= 6.20,5=730k
580" Joist: Axial Load at 43,917 ft, Yecc = -5.0in, D = 6.20, $=730k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.7848 : 1 Maximum Load Reactions . .
Load Combination +1,20D+1.60S Top along X-X
Location of max.above base 0.0 ft Bottom along X-X
At maximum location values are . . . Top along Y-¥
Pu 193.132 k Bottom along Y-Y
0.9%Pn 246.083 k
Miti-x 0.0 kft Maximum Loead Deflectiops .
0.0 * Mnx : 179,851 k-t Along Y-Y o 0.0in at
for load combination :
Mu-y 0.0 kAt
0.9 *Mn-y: 179.551 k-ft Along X-X 00in at
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 afe . ..
Vu : Applied 00k
vn * Phi : Allowable 00 k

Load Combination Results

0.0k
00k
00k
0.0k

0.0ft above base

0.0ft above base

Miaximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Siress Ratio Status  Logcation Cbx Cby KxixRy KyLy/Rx  Stress Ratio Status Location

+1.40D 0.365 PASS 0.00 ft 1.00 1.00 110.71  110.71 0.000 PASS 0.00f
+1.20D 0.313 PASS 00 ft 100 1.00 110,71 110.71 0.000 PASS 0.00ft
+1.20D+0.508 0.460 PASS 0.00 ft 1.00 1.00 110.71  $10.71 0.000 PASS 0.00ft
+1.20D0+1.605 0.785 PASS 0.00 ft 1.00 1.00 110.71  110.71 0.000 PASS 0.00ft
+1.372D+0.708 0.564 PASS 0.00 ft .00  1.00 11071 110.71 0.000 PASS 0.00 f#t
+0.80D 0.235 PASS 0.00 ft 1.00 1.00 110.71  110.71 0.000 PASS 0.00 ft
+0.7284D 0.190 PASS 0.00 ft 1.00 1.00 11071 110,71 0.000 PASS 0.00ft
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Steel Column

LIGH T KW. 08015611, Billd:20.23,10.02 S SHUTLER CONSULTING ENGINEERS (o) ENERGALC INC 19832023
DESCRIPTION: Column 3 - Unbalanced Load

Code References
Calculations per AlSC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information

Steel Section Name : H8$12x12x5/16 Overall Column Height 40.917 ft

Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned

Steel Stress Grade Brace condition :

Fy : Steel Yield 50.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 40.917 ft, K= 1.0

E : Elastic Bending Modulus  29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 40.917 ft, K= 1.0

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

Column self weight included : 1,997.01 Ibs * Dead Load Factor
AXIAL LOADS . ..

RG-3: Axial Load at 40.917 f, Xecc =10.0in,D = 19.0,$=29.0k
RG-7: Axial Load at 40.917 ft, Xecc =-10.0in, D = 18.0k

RG-9: Axial Load at 40.917 fi, Yecc=7.0in, D = 21.60,5=2370k
58-0" Joist: Axial Load at 40.917 ft, Yecc = 7.0in,D=440,8=730k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axiai+Bending Stress Ratio = 0.9577 : 1 Maximum Load Reactions . .

Load Combination +1.20D0+1.608 Top along X-X 086110k

Location of max.above base 40.642 ft Bottomn along X-X 08110k

At maximum location values are . . . Top along Y-Y 0.4790 k
Pu 173.996 k Bottom along Y-Y 04790k
0.9*Pn 276,974 k
Mu-x 27163 k-t Maximumn Load Deflections . . .
0.9 * Mn-x : 179.551 k-ft Along Y-Y . -‘0.4162 in at 23.891ft above base

for load combination 1+D+3
Mu-y -39.40 k-ft
0.9 *Mn-y: 179.551 k-t Along X-X -0.5309in at 23.891ft above base
for load combination : +D+8
PASS Maximum Shear Stress Rat 0.008653 : 1

Load Combination +1.20D+1.605

Location of max.above base 0.0 ft

At maximum location values are . . .
VU Applied 0.8694 k
Va * Phi : Allowable 145.708 k

Load Combination Results

Maximum Axiat + Bending Stress Ratios Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxlxRy KyLy/Rx  Siress Ratie Status  Location

+1.40D 0.403 PASS 40,64 ft 166 1.66 103.15 103.15 0.002 PASS 0.001f
+1.20D 0.346 PASS 40.64 ft 1.66 1.66 103.15 103.15 0.002 PASS 0.00 ft
+1.20D+0.508 0.537 PASS 40,64 ft 1.66 1.66 103.15 103.15 0.003 PASS 0.00ft
+1.20D+1.60S 0.958 PASS 40.64 ft 166 1.66 103.15 103.15 0.007 PASS 0.00 ft
+1.372D+0.70S 0.663 PASS 40.64 ft 166 1.66 10315 103.15 0.003 PASS 0.00ft
+0.90D 0.259 PASS 40.64 ft 1.66 1.66 103.15 103.15 0.002 PASS 0.00 ft

+0.7284D 0171 PASS 0.00 ft 1.66 1.66 103.15 103.15 0.001 PASS 0008




Shutier Consulting Enginesrs, Inc.  Project Title:
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" Froject File: Columns and Drag Struts ec6 |

iCH - KW-0b015511, BU.20.23.10.02 SHUTLER CONSULTING ENGINEERS
DESCRIPTION: Column 4 - Unbalanced Load

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : 1BC 2021

General Information

{0 ENERCALC INC 1983-2023

Steel Section Name : HS8S12x12x5/18

Analysis Method : Load Resistance Factor Top & Bottom Fixity
Steel Stress Grade Brace condition !
Fy : Steel Yield 50.0 ksi

E : Elastic Bending Modulus 29,000.0 ksi

Applied Loads

Overall Column Height

40,917 #t

Top & Bottom Pinned

Unbraced Length for buckling ABOUT X-X Axis = 40917 f, K=1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 40917 ft, K= 1.0

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

Column self weight included : 1,997.01 lbs * Dead load Factor

AXIAL LOADS. .. .
RG-9: Axial Load at 40.817 ft, Xecc =10.0 in,b=18.0k
RG-O: Axial Load at 40.917 ft, Xecc =-10.0in, D = 18.0,5=26.10k
RG-2: Axial Load at 40.917 ft, Yecc=7.0in, D = 24,80, 8=29.0k
67'-0" Joist: Axial Load at 40.917 #t, Yecc = -7.0in,D=5.0,8=840k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratic = 0.9944 ' 1 WMaximum Load Reactions . .
Load Combination +1.20D+1.603 Top along X-X 0.5316 k
Location of max.above base 40,642 ft Bottom along X-X 0.5316 k
' At maximur location values are . .. Top along Y-Y 0.5760 K
K Pu 182,956 Kk Botfom along Y-Y 0.5760 k
0.9*Pn 276.974 K
Wu-x 32,865 k.t Maximum Load DeflectioT]s R
0.0 * Mn=x : 179.651 k- Along Y-Y . -0.5004 in at 23.891ft above base
for load combination 1 +D+S
Mu-y 34.566 k-ft
0.2 *Mn-y: 179.551 k-ft Along X-X 0.4618in at 23.891ft above base
for load combination :S Only
PASS Maximum Shear Stress Rati 0.005837 : 1

Load Combination +1.20D+1.60S

Location of max.above base 0.0 ft
At maximum location values are . . .
Vu @ Applied 0.8505 k
Vn * Phi : Allowable 145,708 k

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxLwRy KyLy/Rx  Stress Ratio Status Location

+1.40D 0.422 PASS 40.64 ft 1.66 1.66 103.15 103.15 0.003 PASS 0.00 ft
+1.20D 0.362 PASS 40.64 ft 166 1.66 103.15 103.15 0.002 PASS 0.00f
+1.20D+40.508 0.560 PASS 40.64 ft 166 1.66 103.15 103.15 0.003 PASS 0.00 ft
+1.20D+1.603 0.994 PASS 40.64 & 166 1.66 103.156 103.15 0.006 PASS 0.00 1t
+1.372D+0.70S 0.690 PASS 40.64 ft 166 1.66 103.15 103.15 0.004 PASS 0.00 ft
+0.90D 0.271 PASS 40.64 ft 166 1.66 103.15 103.15 0.002 PASS 0.00ft
+(,7284D 0.i78 PASS 0.00 ft 166 166 103.15 103.15 0.001 PASS 0.00 ft

PN
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Shutler Consuliing Engineers, Inc. Project Title:

12503 Bel-Red Road Engineer:

Suite 100 Project 1D:

Bellevue, WA 98005 Project Descr:
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iject Flle Columns and Drag Struts ec6

Steel Column

LG KWE0B0TE5 1T, Build20.23.10.02 ' - SHUTIER CONSULTING ENGINEERS © ENERGATC ING 1983-2023
DESCRIPTION: Column 5 - Unbalanced Load

Code References

Calculations per AISC 360-16, IBC 2018 CBC 2019, ASCE 7-16
Load Combinations Used : 1BC 2021

General Information

.,_4._—‘___—.—_—,—.—-—_."—,_*—‘,_‘

- e ——

Steel Section Name : HS$12x12x5/16 Overall Column Height 39.917 ft

Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned

Steel Stress Grade Brace condition :

Fy: Steel Yield 50.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 39.917 ft, K= 1.0

E : Elastio Bending Modulus  29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 39.917 ft, K= 1.0

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

Column self weight included : 1,948.20 Ibs Dead {_oad Factar
AXIAL LOADS .

RG-3: Axial Load at 39.917 ft, Xecc = 10.0in, D = 19.0 k

RG-8: Axial Load at 39.917 ft, Xecc = -10. 0in, D =20.50,5=28.30k
RG-9: Axial Load at 39.917 ft, Yecc =7.01in, D=18.0,5=26.10k
580" Joist: Axial Load at 39.917 ft, Yecc = -7.0in,D=4.40,5=7.30Kk

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.9501 © 1 Maximum Load Reactions ..

L.oad Combination +1.20D+1.80S Top along X-X 0.6430k

lL.ocation of max.above base 39,017 ft Bottom along X-X 0.6430 Kk

At maximum focation values are . . . Top along Y-Y 0.4735k
Pu 176.938 k Bottom along Y-Y 0.4735Kk
0.8*Pn 287.576 Kk
Mu-x -27.067 k-t Maximum Load DeﬂectioPs .
0.9 * Mox : 179.651 Kkt Along Y-Y ) —_0.3819 in at 23.307ft above base

for load combination :+D+8
Mu-y 40.567 k-t
0.9 * Mn-y : 179.551 k-t Along X-X 05187 in at 23.307ft above base
for load combination :+D+8
PASS Maximum Shear Stress Rati 0.006975 1

Load Combination +1.20D+1.60S

Location of max.above base 0.0 ft

At maximum logation values are . . .
Vu : Applied 1.016 k
Vn* Phl Allowable 145708 k

Load Combination Resuits

e ————

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Cby KxLx/Ry Kyly/Rx  Stress Ratio Status Location

+1.40D 0.374 PASS 30.92 ft 1,66 1.66 100.63 3 100.63 0.002 PASS 0.00 ft
+1.20D 0.321 PASS 3092 ft 166 166 100.63 100.63 0.002 PASS 0.00 ft
+1.20D+0.505 0.518 PASS 39.92 ft 166 1.66 10063 100.63 0.003 PASS 0.00ft
+1,20D+1.605 0.950 PASS 39.92 ft 166 1.66 100.63 100.63 0.007 PASS 0.00 ft
+1.372D+0.708 0.642 PASS 39.02 ft 166 166 100.63 100.63 0.003 PASS 0.00 f#
+0.90D 0.200 PASS 0.00 ft 166 1.66 100.63 100.63 0.001 PASS 0.00 ft
+0.7284D 0.162 PASS 0.00 166 1.66 100.63 100.63 0.001 PASS 0.00ft
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Shutler Consulting Engineers, Inc.  project Title:
12503 Bel-Red Road
Suite 100
Bellevue, WA 98005
(425)-450-4075

Engineer;
Project ID:
Project Descr:

- q Printed: 30 JAN 2024, 4:44PM

i Project File: Q;é}_iu'fhns ar{d_ Drag Strutsecs

TIGH KW-06075511, BUId20.23.10.02

SAUTLER CONSULTING ENGINEERS

DESCRIPTION: Column 6 - Unbalanced Load

Code References

(@ ENERCALC ING 19833023

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

Load Combinations Used : 1BC 2021
Genera! Information

Steel Section Name : HS512x12x5/16

Analysis Method : Load Resistance Factar

Steel Stress Grade
Fy : Steel Yield 50.0 ksi
E : Elastic Bending Modulus 29,000.0 ksi

Applied Loads

Overall Column Height 30.017 ft

Top & Bottom Fixity Top & Bottom Pinned

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 39.817 ft, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 39.917 ft, K= 1.0

Service Joads entered. Load Factors will be applied for calcutations.

Column self weight included : 1,948.20 Ibs * Dead Load Factor

AXIAL LOADS . ..

RG-9: Axial Load at 39.917 ft, Xecc =10.0in, B =18.0k
RG-11: Axial Load at 39.917 ft, Xecc = -10.0in, D = 19.20, 8§ =27.80 k
RG-1: Axial Load at 39.917 ft, Yecc = 7.0 in, D = 19.60, $ = 30.0k

67'-0" Joist: Axial Load at 39.917 ft, Yecc =-7.0in, D=5.0,5§ =840k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ralio
Load Combination
Location of max.above base
At maximum location values are . .

Pu
0.9*Pn
Mu-x

0.9 * Mn-x:
Mu-y

0.9 * Mn-y .

PASS Maximum Shear Stress Rati
Load Combination
Location of max.above base
At maxirmum location values are . .
Vu ; Applied
Vn * Phi ; Allowable

Load Combination Results

0.9742 ;1 Maximum Load Reactions ..
+1.20D+1.60S Top along X-X 0.6054 k
39.917 ft Bottom along X-X 0.6054 k
Top along Y-Y 0.5290 k
182.418 k Bottom along Y-Y 0.5290 k
287.576 k ) .
-30.380 k-ft Maximum Load Deflections . ..
179.554 k-ft Along Y-Y 04267 10n at 23.307ft above base
for load combination (+D+S
38,287 k-ft
179.551 k-fi Alang X-X 0.4884in at 23.307ft above base
for load combination :+D+5
0.006579 : 1
+1.200+1.60S
0.0 ft
0.9587 k
145.708 k

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Chy KxLx/Ry KyLy/Rx  Stress Ratio Status Location
+1.40D 0.376 PASS 30.92 ft 166 1.66 10063 10063 0.002 PASS 0.00 ft
+1.20D 0.323 PASS 39.92 ft 166 1.66 10063 100.63 0.002 PASS 0.00 1t
+1.20D+0.508 0.526 PASS 30.92 & 166 1.66 10063 10083 0.003 PASS 0.00ft
+1.20D+1.608 0.974 PASS 30.92 ft 166 166 10063 100.63 0.007 PASS 0.00 ft
+1.,372D+0.708 0.554 PASS 30.92 ft 166 166 10063 100.63 0.004 PASS 0.00 ft
+0.80D 0.200 PASS 0.00 ft 166 166  100.63 100.63 0.001 PASS 0.00 &
+0.7284D 0.161 PASS 0.00 ft 166 1.66 10063 10063 0.001 PASS 0.00 ft
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L Steel Column

" SHUTLER CONSULTING ENGINEERS

Project File: Columns and Drag Struts.ech

() ENERCALC NG 1983-2023

LIC# : KW-08015511, BUlld.20.23.10.02
DESCRIPTION: Column?

Code References

Calculations per AISC 360-18, IBC 2018, CBC 2019, ASCE 7-16

l.oad Combinations Used : [BC 2021
General Information

Steel Section Name : H58512x12x5/16

Analysis Method :

Steel Stress Grade

Fy : Stesl Yield 50
E : Elastic Bending Modulus 29,000

Applied Loads

Load Resistance Factor

0 Ksi
.0 ksi

Overall Column Height
Top & Boitomn Fixity

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis =355 ff, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis =355, K=1.0

355 ft
Top & Bottom Pinned

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

Column self weight included ; 1,732.63 Ibs * Dead Load Factor

AXIAL LOADS . ..

RG-11: Axial Load at 35.50 ft, Xecc = 10.0in, D =18.80, S=26.80K
RG-12: Axial Load at 35.50 ft, Xecc = -10.0in, D =7.20, S = 10.80 k
67 DS: Axial Load at 35.50 ff, Yecc =11.0in, D=17.80, 5=20.70k
25' DS: Axial Load at 35.50 fi, Yecc =-11.0in, D= 8.20, S =13.60k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+-Bending Stress Ratio = 0.9059 : 1 Maximum Load Reactions . .
Load Combination +1.200+1.608 Top along X-X 0.6432 k
Location of max.above base 35.262 ft Bottom along X-X 0.6432 k
¢ At maximum location values are . . . Top along Y-Y 0.6636 k
LR Pu 193.679 k Bottom along Y-Y 0.6636 k
0.9*Pn 335.722 k
Miu-x .33.044 k-ft Maximum Load Deflections . . .
0.9* Mn-x : 179.551 Kk-ft Along Y-Y -0.3766in at 20.728ft above base
: for l[oad combination :+D+S
Mu-y -32.514 k-t
0.9* Mn-y : 179.551 k-t Along X-X -0.3650in at 20.728ft above base
for load combination :+D+S
PASS Maximum Shear Stress Rath 0.008607 : 1
Load Combination +1.20D+1.608
Location of max.above base 0.0 ft
At maximum location values are . . .
Vu ; Applied 0.9626 k
Vo * Phi : Allowable 145708 Kk
Load Combination Resuits
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbhx Cby Kdx/Ry KyLy/Rx  Stress Ratio Status  Location
+1.40D 0.349 PASS 3526 ft 166 1.66 89.50  89.50 0.003 PASS 0.00ft
+1.20D 0.217 PASS 35.26 ft 166 1.66 89,50 89.50 0.002 PASS (.00 ft
+1.20D0+0.508 0.489 PASS 35.26 ft 166 166 89.50 89.50 0.003 PASS 0.00t
+1.20D+1.605 (0.906 PASS 35.26 ft 166 166 89,50 89.50 0.007 PASS 0,001
+1.372D+0.70S (.608 PASS 35.26 ft 166 1.66 89.50 89.50 0.004 PASS 0.001ft
+0.90D 0.163 PASS 35.26 ft 166 1.66 89.50 89.50 0.002 PASS 0.00 ft
+0.7284D 0.132 PASS 35.26 ft 166 1.66 89.50 89.50 0.001 PASS 0.00ft
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' PI’O]eCt Flle Columns and Drag Stru_ _ .ec6

( Steel "Column

LI RW 06015511 BUId2023.1002 :' SHUTLER CONSULTING ENGINEERS () ENERCALC NG 1083-2023
DESCRIPTION: Column 8 - Unbalanced Load

Code References

Calculations per AISC 36016, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information

Steel Section Name : HSS$12x12x5/18 Overall Golumn Height 39.917 ft
Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition :
Fy: Steel Yield 50.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 39.917 ft, K = 1.0
£ : Elastic Bending Modulus  29,000.0 ksi Unbraced Length for buckiing ABOUT Y-Y Axis = 39.917 f, K =1.0
Applied Loads Service lnads entered. Load Factors will be applied for calcutations.
Columin self weight included : 1,948.20 Ibs * Dead Load Factor
AXIAL LOADS . ..

RG-9: Axial Load at 39.917 #, Xecc = 10.0in, D = 18.0, $=26.10k
RG-10: Axial Load at 39.917 ft, Xecc = -10.0in, D=17.60k

RG-1: Axial Load at 39.917 ft, Yecc = 7.0 in, D = 19.60, 5=30.0k
67 Joist: Axial Load at 39.917 ft, Yecc = -7.0in, D=5.0, 5= 8.40k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratic = 0.9429 : 1 Maximum Load Reactions .

Load Combination +1.200+1.608 Top along X-X 0.5532 k

Location of max.above base 39.917 # Bottomn along X-X 0.5532 k

At maximum location values are . . . Top along Y-Y 0.5290 k
Pu 177.778 k Bottom along Y-Y 0.5290 k
0.9*Pn 287.576 k
MU-x 50.380 k-t Maximum Load Deflections . ..
0.9 * Mnx: 179.551 Kkt Along Y-Y - -0.4267 in at 23.307ft above base

for load combination :+D+S
Mu-y -35.20 k-ft
0.9 *Mn-y : 179.561 k-t Along X-X ~0.4463 in at 23.307ft above base
for load combination : +D+5
PASS Maximum Shear Stress Rati 0.006052 : 1

Load Comblination +1.20D+1.60S

Location of max.above base 0.0 ft

At maximum lecation values are . . .
Vu ; Applied 0.8818 k
Vn * Phi : Allowable 145.708 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios

Load Combination Stress Rafio Status  Location Cbx Cby Kxlx/Ry KyLy/Rx  Stress Ratio Status Location

+1.40D 0.364 PASS 30.92 1t 1668 166 100.63 100.63 0.002 PASS (.00 ft
+1.20D 0.312 PASS 30.92 f 166 166 100.63 100.63 0.002 PASS 0.001t
+1.20D+0.50S 0.509 PASS 39,92 ft 166 1686 100.63 100.63 0.003 PASS 0.00
+1.20D0+1.803 0.943 PASS 39.92 ft 1.66 1.66 100.63 100.83 0.006 PASS 0.00 ft
+1.372D+0.70S 0.633 PASS 39,92 ft 166 1.66 10063 100.63 0.004 PASS 0.00 ft
+0(.,90D 0.194 PASS 0.00 ft 166 1.66 100.63 100.63 0.001 PASS 0.00ft
+0.7284D 0.157 PASS 0.00 ft 166 1.66 100.63 100.63 0.001 PASS 0.00 ft

e




Suite 100
Bellevue, WA 98005
(425)-450-4075

Shutler Gonsulting Engineers, Inc.
12503 Bel-Red Road

Project Title:
Engineer:

Project 1D:
Project Descr:

¢ -\t

Printed; 30 JAN 2024, 4:39PM

Steel Column

: 'P_r'_oj'_e;c't'Fi'té; Columns and Drag Str_uts.ég'a" .

TTCH - KW.05015511, Buld2023.10.00
DESCRIPTION: Column 9

Code References

SHUTLER CONSULTING ENGINEERS

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, 1BC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2021
General Information

Steel Section Name ;. H558x8x5/6
Analysis Method :
Steel Stress Grade
Fy : Steel Yield 50.0 ksi
E : Elastic Bending Medulus 28,000.0 ksi

Applied Loads

Load Resistance Factor

QOverall Column Height

Top & Bottom Fixity

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 37.4167 f, K=1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 37.4167 ft, K= 1.0

37.4167 ft

Top & Bottom Pinned

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

Column self weight included ; 1,189.57 lbs * Dead Load Factor

AXIAL LLOADS . ..

RG-8: Axial Load at 37.417 ft, Xecc =5.0in, D =17.0,5=23.40k

DESIGN SUMMARY

Bending & Shear Check Resuits

PASS Max. Axial+Bending Stress Ratio = 0.8439 : 1 Maximum Load Reactions . .
Load Combination +1.20D+1.60S Top along X-X 0.4499 k
Location of max.above base 37.417 Bottom along X-X 0.4499 K
At maximum location values are . . . Top along Y-Y 0.0k
Pu 59.267 k Bottom afong Y-Y 0.0k
0.9*Pn 96.170 k
Mu-x 0.0 k-ft Maximum Load Deflections . ..
0.9 Mn-x - 04126 keft Along Y-Y 0.0in at 0.0t above base
) ’ ' for load combination :
Mu-y 2410 k-t
4.9 * Mn-y : 04,125 k-f Along X-X -1.062in at 21.847ft above base
for joad combination :+D+S
PASS Maximum Shear Stress Rati 0.006901 : 1
L.oad Combination +1.20D+1.60S
Location of max.above base 0.0 ft
At maximum location valkues are | | .
Vu : Applied 0.6441 k
Vn * Phi; Allowable 93.328 k
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Chx Chy KxLx/Ry KylLy/RX  Stress Ratio Status Location
+1.40D 0.358 PASS 3742 1.00 1.66 143.45 143.45 0.003 PASS 0.001t
+1.20D 0.307 PASS 37424 1.00 1686 143.45 143.45 0.002 PASS 0.001
+1.20D+0.508 0.475 PASS 37424 1.00 166 143.45 143.45 0.004 PASS 0.00 ft
+1.20D+1.605 0.844 PASS 3742 # 1.00 166 143.45 143.45 0.007 PASS 0.00#
+1.372D+0.Y0S 0.586 PASS 3742 1.00 166 143.45 143.45 0.005 PASS 0.00 ft
+0.90D 0170 PASS 0.00 f 1.00 166 143.45 143.45 0.002 PASS 0.00
+0.7284D 0.138 PASS 0.00 # 1.00 166 14345 143.45 0.001 PASS 0.00f




AN G B <17 R JOB
W BN consuLTinG shpeTne,. | C -1 oF
S W MR £\ GINEERS, INC .
) 12503 NE Bel-Red Rd, Suite 100
( Bellevue, WA 98005 DATE
. (425) 450-4075
SCALE
YASE | YL
Wat, jeytn
PelbllF
- » 1S . " .2, F
W L, O HER
3
g
o = — -
A«A. & @fé? :;z" ( :g) T . g‘_ l’zgai E;f: ufd
—
M, = lolbdqr ey 1.8 e | &L FA
- 2
S = Y - }_ - — 7;;\_
£is ‘}3) & M o (08" S d i 3 ?ﬂ@%’f)
2| 7 :
He g &xd -
’ e
s halb
!@é,g’lﬁ‘ 2 1?;; . g g&f w8
e e [ L
p ey L
ZRERZDEL) Zlel V.

2




PN

SHUTLER CONSULTING ENGINEERS, INC,
Structural Engineers
12503 Bel-Red Road, Suite 100
Bellevne, Washington %8005
(425) 450-4075

Job Name : Freeman Logistics Bldg B

Job No. : 21-41
Engr: : DAV

Date: + 1-26-2024
Sheet No.:

Spread footing design program, Peta Version 1.0, latest revision 4-11-201%

N s LR R L L b

* GPREAD FOOTING DESIGN *

'k*-k**********************

Description:

DESIGN CRITERIA

Allowable soil bearing capacity
Fy of reinforcing steel

f'c of concrete

column size used in design

Base piate size used in design
Dead load

Live load

Snow load

Cover to bottom of footing
critical design load case is case 3

= 2,500.00 psf
60,000.00 psi.
3,500.00 psi.
12.00 inches
18.00 inches
20.00 psf.
.00 psf.
25.00 psf.

= 3,00 inches

Il

1

1

Load case 3, 1.2D + 1.6{Lx or § or R) + (0.3L or 0.5W)

Combined ultimate load factor

= 1.42

Load combinations per ASCE 7-16, Section 2.3, combinations 1 through 3.
Design is for wvertical loads due to dead load, live load and snow loads only,

seismic and/or wind loads are nct included in the assumed load combinations.

Page 1

Excepticn number one in ASCE 7-16, Section 2.3 states "The load factor on L in
combinations 3 and 4 is permitted to equal 0.5 for all cccupancies in which Lo in
Chapter 4, Table 4.3-1, is less than or equal to 100 psf, with the exception of

FCOTING SCHEDULE

' garages O areas cccupied as places of public assembly"”

%% Allowable load is allowable applied load (Kips) ., ***
(Allow. Load = Ftg area * allow. soil bearing - ftg weight)
——————————— I

| Footing | Thick- | Required |

| Size | ness | Area of steel | Mo. | Size
|=—==rmm | o= jommm—mm | ===
[ F - 6.00 1 12.00 | 1.85 in.*2 | 5 # 6

| F - 6.50 | 13.00 | 2.15 in,”2 | 5 # 6

j F - 7.00 | 14.00 | 2.48 in."2 | 6 # 6

| £ - 7.50 | 12.00 2,84 din."2 | 7 % 6

t F - 8.00 | 16.00 | 3.23 in.”2 | g ¥ 6

| ¥ - 8,50 | 17.00 | 3.€3 in.*2 | 9 # 6

| F - 9.00 | 18.00 | 4,07 in.~2 | 10 # €

| F - 9.50 | 19.90 | 4,53 din.”2 i g8 # 7

| F -10.00 { 20.00 | 5,01 in."2 | 3 # 7

| F -10.50 | 21.00 | 5.33 in.~2 | 10 # 7

| P -11,0C0 | 23.00 | 6.07 in.~2 | 11 # 7

| F -11.50 | 24.00 6.62 in."2 | 1z # 7

| F-12.00 | 25,00 | 7.20 in.”2 | 12 & 7

i

| | Me. | Size
| == ===
Lo a # 7
i 4 % 7
|1 5 & 7
- 5 & 7
[ 6 # 7

] j 7 % 7
I T % 7

| i 6 # B
| 7 # 8
I 8 # 8

i | g # 8
| 9 % B

{ 1 10 # 8




SHUTLER CONSULTING ENGINEERS, INC. Jobh Name : Freeman Logistics Bldg B

Structural Engineers Job HWe.,  21-41
12503 Bel-Red Road, Suite 100 Engr: 1 DAV
Bellevue, Washington 98005 Date: : 1-26-2024 .
. (425) 450-4075 Sheet No.: ﬁx'zf
é __________________________________________________________________________________________
Description Page 2

H
| Footing | Thick- | d | Beam Shear (Kips) | Punching Shear (Kips)| Bo {
| Size | ness | (in.) | vu | Phi Ve | vu |  Phi Vo | {(in.) 1}
| [ =m==—= f=m—— | = | === | mmmm e | == f=—— H
| F - 6.00 (| 12,00 | 7.50 | 37.33 | 47.92 | 1i5.50 | 119.80 | 9CG.00 ¢
| F - 6,50 | 13.00 | 8.50 | 44,30 | 58.84 | 136.59 | 141.81 | 94.00 i
| # ~ 7.00 | 14.00 | 9.50 | 51.85 | 70,82 | 159.4¢ | 165.24 | 98.00 i
| # - 7.50 | 15.00 | 1G.50 | 60,00 | 83.86 ] 183.94 | 190.08 | 102.00 i
| #F - 8.0¢0 | 16.00 | 11.50 | 68.74 | 97,97 | 2:0.22 | 216.35 | 106,00 i
| ¥F - 8,50 | 17.00 | 12.50 | 78.07 | 113,15 | 238.22 | 244.04 | 11C.00 ¢
| # - 9,00 | 18.00 | 13.50 | 88.00 | 129,38 | 267.%4 | 273.15 | 114.00 }
| F - 9,50 | 1%.00 | 14.50 | 98,52 | 146.69 | 299.40 | 303.67 | 118.00 }
| # -10.00 | 2¢.00 | 15.50 | 109.63 | 165.06 | 332.59 | 335.62 | 122.00 |}
| ¥ -10.50 | 21.00 | 16.%0 | 121.33 | 184,49 | 367.50 | 368.99 | 126.00 i
| ¥ -11.00 | 23.00 | 18.50 | 130.37 | 216.71 | 492,51 | 439.98 | 134.00 |
| # -11.50 | 24.00 | 19.50 | 143,11 | 238.80 | 440.83 | 477.61 | 138.00 }
| # ~-12,00 | 25.00 | 20.50 | 156.44 | 261.96 | 480,88 | 516.65 | 142.00 !
| m o m e e e e e e S S ST e {

FOOTING STEEL
f e e e e e e e T T T ST T o e }
| Footing | Thick- | d | Design Steel | Minimum Steel | As {
| Size | ness | {(in.} | Mu | As | {Temp steel) | Prowvided ]
[=mmmm | = [===m==—= | = [—mmem |———mm e e [===mm [
{ F- 6,00 | 12.00 ] 7.50 { 10.03 ] 1.85 | 1,73 in."2 | 2.21 |
{ F - 6.50 | 13.00 } 8.50 | 12.25 | 2.15 | 2.03 in."2 | 2.21 I
| F - 7.00 | 14.00 } 9.50 | 14.69 | 2.48 | 2.35 in.”2 | 2.65 !
o) - 7.50 | 15.060 { 10,50 | 17.36 | 2.84 | 2.70 in.”2 | 3.01 ;
I F- 8.00 | 16,60 [ 11.5C | 20.25 | 3.23 | 3.07 in,"2 J 3.53 i
i F - 8.50 ! 17.00 [ 12.50 | 23.36 | 3.63 | 3.47 in,~2 | 3.98 |
I F - 9,00 | 18.00 | 13.50 | 26.6° | 4.07 | 3.89 in."2 | 4.21 |
[ F - %.50 | 19.00 | 14.50 | 30.25 | 4.53 ] 4.33 in."2 | 4.71 |
i F -10.00 } 20.60 | 15.50 | 34.03 | 5.01 | 4.80 in.,"2 | 5.41
] F -16.50 | 21,00 | 16.50 | 38.03 | 5.53 H 5.29 in."2 | 6.01 |
| T -11.00 [ 23.00 | 18.50 | 42.25 | 5.72 i 6.07 in.”2 | 6.28 |
| F -11.50 | 24.0¢ | 19.50 | 46.6% i 6.27 [ 6.62 in. 2 | 7.07 |
| ¥ -12.00 | 25.00 | 20.50 f 51.36 { 6.84 f 7.20 in."2 | 7.22 |

(
%




JOB.

(No reveal)
Panel Reveal Max. d
Thickness Depth Bar {in.)
Size
6.25 in. 0.00 5 4.94 in.
7.25 in. 0.00 ‘6. ] 5.88 in.
9.25 in. 0.00 7o 7.81 in
11.25 in. 0.00 -7 9.81 in.

Depth to centroid of reinforcing steel

(Maximum reveal depth = 0.75 inches)
Panel Reveal Max. d
Thickness Depth Bar (in.}
Size
6.25 in. 0.75 =5l 449 i
7.25 in. 0.75 6 . 513 in.
9.25 in. 0.75 ol 7.06 in
11.25 in. 0.75 Sl 9.08 in.

Quiside Face (See Diagram Above)
1-1/2" clear to tie d =t - (1.5+ tie dg +0.5 vert dg)

" clear from reveal to vertbar d=t-(3/4 + 1+ 0.5 vert dp)

Inside Face

(See Diagram Above)

3/4" clear to tie d =t - (3/4 + 3/4 + tie dg + 0.5 vert dg)
{Use lesser of 3 conditions)

File: PC panel cover, 4-3-13

AN 4R TN SHUTLER
U B CONSULTING SHEET No. g OF
WD W B ENGINEERS, INC. CALGULATED BY
12503 Bel-Red Road, Suite 100 DATE
Bellevue, WA §8005
(425) 450-4075 * FAX (425) 460-4076 SCALE
PRECAST TILT-UP WALL PANEL DESIGN " CLR - TE
TO VERT. — 3% CLR
Concrete Strength (f'.} = 5,000 -psi. BAR TC TIE
i i = i —VERT
Reinforcing Steel {f,) 60,000 - psi. REVEAL BAR
Max. depth of reveal 0.75 “in. DEPTH
- : . %" CLR
Minimum steel and maximum spacing... TO TIE
Panel Maximum Minimum Minimum Minimum Minimum
Thickness Spacing Horiz. Reinf. Horiz. Reinf. Vertical Reinf. Vertical Reinf.
(3*tor 18" max)]  In®/ foot Size & Spacing [n? / foot Size & Spacing
6.25 in. 18.00 0.150 in*/ft. | "4 @ 15.71in.o.c.| 0.090 in/ ft. 4 @ 18.00in oc.
o 7.250n. 18.00 0.174 in’/ ft. 4 @ 13.54 in. 0.c. | 0.104 in®/ ft. _'41 @ 18.00in.0.c.
.-9.25.in. 18.00 0.222 in*/ft. | 4 @ 10.61in.0.c.] 0.133 in“/ft. | 4 @ 17.69in. oc.
11.25:in. 18.00 0270 M/t | 5 @ 13.64in. oc.|0.162in°/1t 5 @ 18.00in.o.c.
Depth to centroid of steel
Panels without ties... Panels with ties...
Cover, outside face .1.00 . -in. (from reveal) Cover, Outside face 1.00 in. {from face
Cover, Inside face 0.75 -in. of panel to tie)
Depth to centroid of reinforcing steel Cover, inside face 0.75 :in. (from face

of panel fo tie)

Depth to centroid of steel
{No. 3 ties with no reveal)
Panel Max. | Reveal d
Thickness Bar Depth (in.)
Size
6.25 in. B 0.00 4.56 in.
7.25 in. e 0.00 5.50 in.
9.25 in. T 0.00 7.44 in.
11.25 in. B 0.00 9.44 in.
Cover, Outside face 1,800 -in. (from face

Cover, Qutside face

Cover, inside face

of panel to tie)

©4.00 - in. (from reveal
_ to vert bar)
~0.75 *in. (from face

of panel fo tie)

Depth to centroid of steel

(No. 3 ties with 0.75 inch reveal)

Panel Max. | Reveal d
Thickness Bar Depth (in.)

Size

6.25 in. h il 075 4.06 in.
7.25 in. o6 | 075 5.00 in.
9.25 in. w7 075 6.94 in.
11.25 in. ST 075 8.94 in.




e

Basic wind speed ---> 95 MPE

7one of building {zone 4=typ. wall, zone b=corner. ——=> 4

%ind exposure catagory ( B, Cor D) -——> B

Lamda based on a mean rcof height = 38.50 feet

Net design wind pressure based on inputed trib area = 100.00 sq ft.
Kzt, Wind topographic factor = 1,00

Wind load { p = Lamda * Iw * P net 30 ) = 16.57 pst.

(p = 1.09 * 1.00 * 15.20}

Seismic risk category (ASCE 7-16 Table 1.5-1) —==> TI1

Seismic importance factor (ASCE 7-16 Table 1,5-2) = 1.00

Is a geotechnical repext available for this site? ——=> Yes

gite soil class {(from socils report) ———> D

mMapped spectral response for short periods, Ss (Site specific) = 128.70 %

Fa ( Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral responss acceleraticon at short periods, Sms = Fa * Ss. = 1.29

Design spectral response acceleration at short periods, Sds = 2/3 * sms. = 0.86
Sedismic icad, Fp = .4 * 8ds * Ip * Wp, 0.1 wp (min) = 31.10 psf.
Ev = 0.2 * 8ds * Ip * D = 0.17 D
Maximum allowed overstress = 0.00 %

Wall thickness for weight calculations = 7.25 inches
Wall thickness for design calculations = £.50 inches

... Parapet height, height of wall above roof, = 2,00 feet

_3sign height, distance between floor and roof. = 38.50 feet
_.ixity coefficient = 0.85
Tributary width for design loads = 7,83 feet
Uniform dead ioad on design section = 413.900 # / ft.
Uniform Live load on design section = 688.00 # / ft.
concentrated dead load on design section = 0,900 lbs.
Concentrated live load on design section = 0,00 lbs.
ndditional wt. applied to wall. { ie. Stucco. ) = 0,00 pst.
Eccentricity, dist from center of wall to load = 7.25 inches
Depth to centroid of steel = 5,00 inches
Weight of wall = 80.63 psf.

SHUTLER CONSULTING ENGINEERS, INC. Job MName Freeman Bldg B
Structural Engineers Job No, 21-41
12503 Bel-Red Road, Suite 100 Engr: DAV
Bellevue, washington 88005 Date: : 1-22-2024 ?
(425) 450-4075 Sheet No.: ki~ &
*kx*kx% TILT UP WALL DESIGN ****¥
Tilt- wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11i.8 of ACI 318-14,)
(using loading criteria of ASCE 7-16 and IBC 2018)
Description: Panel i - 46" Leg w/ 8'-0" Opening Page 1

s#%%* ALLOWABLE STRESSES AND DESIGN CRITERIA *#***¥
f'c of concrete
¥y of steel

5,000.00 psi.
60,000.00 psi.

Weight of wall on design section
Total design load on design section
Steel ratic ( As / (b * d 1)
Modulus of rupture (7.5 * (£'¢™.5})
Modulus of elasticity ( Concrete )
n=Es / Ec

Cracking Moment

Delta Cracked

T EE LR = DESIG‘N SUMMARY R E TS L L

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

1

H

0.01%1
530.33 psi.
4,030.51 ksi.
7.20

171.78 in,-k
= 0.65 in.

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

Wall is tension controled for all load cases, minimum steel strain is 0.00583

Maximum axial stress { 94,10 psi. } is less than .06 * £'c =
Phi Mn is greater than M cracked for all cases.

300.00 psi.

12,029.92 % / ft.
21,650.75% # / ft.



CASE 5 U =
Service load

(1,2 + 0.2 Sds}D + 1.0E + 1.0L + 0.28
(1.0 + 0,1 8ds)p + G.75L + 0.5258 + 0

t
i
|
|
|
1
i
| Ultimate Defl.=
i
|
}
i
|
I
|
:

Sarvice Defl. = 1.98 in. Mu = 571.86 in-k i
Ultimate Defl.= 6.88 in. Phi * Mn = 1,076.97 in-k
= === |

CASE 6 U = 1.2D + 1.0W |
| Service load = 1.0D + 0.6W |
A i
| Service Defl. 0.77 in. Mu = 291.06 in-k
|  Ultimate Defl.= 3.52 in. Phi * Mn = 1,068.87 in-k |
= == e}
| CASE 7 U = (1.2 + 0.2 5ds)D + 1.0E
| Service load = {1 + 0,145ds)D + 0.7E
Tt !
{ Service Defl. = 2.53 in Mu = 556.71 in-~k
| Uitimate Defl.= 6.71 in Phi * Mn = 1,074.72 in-k |
| == Emmmmm—smme s s m s e s S S S mE S m e s mS SmS SR |
] CASFE 8 U = 0.9D + 1.0W |
| Service load = 0.6D + 0.6W [
Vil !
j Service Defl. 0.67 in. Mu = 266.26 in-k |
| Ultimate Defl.= 3.24 in. Phi * Mn = 1,058.62 in-k |
| e =~
} CcASE 9 U = (0.8 - 0.2 Sds)D + 1.0E i
¢ Service lead = (0.6 - 0.14 SdsiD + 0.7E |
N |
| Service Defl, = 2.20 in Mu = 467.19 in-k |
| Ultimate Defl.= 5,69 in Phi * Mn = 1,052.73 in—k
l 1

SHUTLER CONSULTING ENGINEERS, INC. Job Name Freeman Bldg B
structural Engineers Job No. 21-41
12503 Bel-Red Road, Suite 100 Engr: DAV
Bellevue, washington 98005 Date: r 1-22-2024
(425) 450-4075 Sheet No.:
U R
/
Description: Panel 1 — 46" Teg w/ 8'-0" Opening
| me=mmmmm=e = ===
| 10 Mumbexr 6 Bars |
| Results shown are for 46.00 inch wide section, |
| =i et S SS S msSmmmsnmssn e -
| CASE 1 8 Roof, U = 1.4D { ¥ = P*e ~- No P * peflection.
| Service Load = 1.0D |
o
| Service Defl., = N.A. in, Mu = 32.82 in-k |
| Ultimate Defl.= .4, in. Pphi * Mn = 1,037.22 in-k |
| e =1
| CASE 1 @ Mid-ht., U= 1.4D { M = .5*P*e + P * Deflection., } i
| Service Load = 1.0D i
e
| Service Defl. = 0.05 in. Mu = 22.60 in-k
| Ultimate Defl.= 0.27 in. Phi * Mn = 1,075.68 in-k
| = - —==]
| CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or § or R} + 1.0L (M=P*e, Mo P*pelta) |
| Service Load = 1.0p + 1.0({(Lr ox S or R} .
| oo e S S o mmoSmm T e T m e i
! Sexvice Defl. N.A, in. Mu = 90.62 in-k
| Ultimate Defl.= N.A. in. Phi * Mn = 1,05%4.11 in-k
| == == -==|
| CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 8 or R} + 1.0L (M=.5%P*e + P*Delta.) |
| Service Load = 1.0D + 1.9{(Lr or S or R} |
[ e o e S SmmmmTe e 1
l Service Defl. = 0.13 in. Mu = 68.28 in-k f
i Ultimate Defl.= 0.82 in. Phi * Mn = 1,086.88 in-k j
| == ==== I
| CASE 3 U =1.2D+ 1.6 { LT oF g or R} + 0.5W |
.. | Service load = 1.0D + 0.75L + 0.75*0.6W + 0,75{(Lr or S or Rj |
PR RSt A I
Service Defl. 0.60 in. Mu = 225,28 in-k i
Uitimate Defl.= 2,70 in. Phi * Mn = 1,086.88 in-k i
== |
CASE 4 U=1.2D 4+ 1.0W + 1.0L + 0.5 (Lr or S or R) |
gervice load = 1.0D + 0.75L + 0,75%0.6W + 0.75(Lr or S or R) |
____________________________________________________________________________ !
Service Defl. 0.61 in. Mu = 316.93 in-k
3.82 imn. Phi * Mn = 1,074.51 in-k
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.. Parapet height, height of wall above roof,

SHUTLER CONSULTING ENGINEERS, INC. Job Name Freeman Bldg
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*%x%% PILT UP WALL DESIGN *#***

Tiit- wall design program, Versiom 1.0, latest revision 3-3-2021
(Considering ?-Delta effects per Section 11.8 of ACI 318-14,}
{(using loading criteria of ASCE 7-16 and IBC 2018}
Description: Panel 1 - 102" Leg w/ 8'-0" Opening
¥%x%x+x ALLOWABLE STRESSES AND DESIGH CRITERIA EEREEK
f'c of concrete
Fy of steel =
Basic wind speed
Zone of building {zone 4=typ. wail,
Wingd exposure catagory { B, C or D}
Lamda based on a mean roof height
Net design wind pressure based on inputed trib area
Kzt, Wind topographic factor
wind load ( p = Lamda * Iw * P net 30 ) =
(p 1.09 ¥ 1.00 * 15.20)
Seismic risk category {ASCE 7-16 Table 1.5-1) —_——
Seismic importance factor (ASCE 7-16 Table 1,5-2}) =
Is a gectechnical report available for this site? —-——>
Site soil ¢lass (from soils report) =2
Mapped spectral response for short periods, Ss (Site specific)
Fa { Table 1613.2.3(1) of IBC 2018 )
Maximum spectral response acceleration at short periods, Sms = Fa * 5s.
Design spectral response acceleration at short periods, 8ds = 2/3 * Sms.
Seismic load, Fp L4 * 3ds * Ip ¥ Wp, 0.1 Wp ({(min)
Ev = 0,2 * 8ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculaktions
Wall thickness for design calculations

zone b=corner.

il

2sign height, distance between floor and roof,

1

Tributary width for design loads

Oniform dead load on design section
tniform live locad on design section
concentrated dead load on design section
concentrated live load on design section
additional wt. applied to wall. ({ ie. Stucco. } =
Eccentricity, dist from center of wall to lead =
Depth to centroid of steel =
Weight of wall

Weight of wall on design section
Total design load on design section
3teel ratio { As / (b * 4 )} =
Modulus of rupture (7.5 * {(f'¢c”™.5)) =
Modulus of elasticity ( Concrete }
n ms / Ec

Cracking Moment =
Delta Cracked

i

xkkFkxFhkAkFEEX*F*E DESLIGN SUMMARY kxkkhkkkhkd kkhkik

Ultimate load capacity has been met for all load cases, ( Mu < Phi * Mn }.
Service load deflection is less than design ht. /150 2.62 in.

B

rage 1

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

4

B

38.50 feet
i00.C00 sq ft.
1.00

16.57 pstf.

1

1.00

Yes

o

128.70 %
1.00

1.29

0.86

31.10 psf.
0.17 D

0.00 %

7.25 inches
.50 Inches
2.00 feet
38.50 feet
0.85

12.50 feet
413,90 & / ft.

= 688.00 ¥ / ft.
0.00 1lbs.
0.00 1bs.

G.00 psf.
7.25 inches
5.00 inches
90.63 psf.

= 20,801.27 % / ft.

34,563.77 § / ft.
0.0086

530.33 psi.
4,030,510 ksi.
7.20 -

380.91 in.-k
0.65 in.

for all cases.

Wall is tension controled for all load cases, minimom steel strain is 0.01585

Maximum axial stress ( 67.75 psi. ) is less than .06 * f'c = 300.00 psi.

Phi Mn is greater than M cracked for a1l cases.
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Description: Panel 1 - 102" Leg w/ 8'-0" Opening Page 2

== = el

10 Number 6 Bars |
results shown are for 102.00 inch wide section. |

|

!

i

== - -
|

|

CASE 1 @ Roof, U = 1.4D ( M = pP*e —— No P * Deflection. } |
service Load = 1.0D ]

| Serwvice Defl. = N.A, in. ) Mu = 52.40 in-k

{ Ultimate Defl.= N.A. in. Phi * Mn = 1,134,19 in-k {
i S— ==== === ===
| CcasE 1 € Mid-ht., U= 1.4D ( M = .B*B*e + P * Deflection. ) |

| Sexrvice Defl. = 0.03 in. ik} = 37.75 in-k
i Ultimate Defl.= pPhi * Mn = 1,208.44 in-k |

)
(==
L
&t
I
=)

| CASE 2 & Roof, U = 1.2p + 1.6 (Lr or $ or R} + 1.0%L {M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0{Lr or 5 or R) H

|

| Service Defl., = N.A. in. Mu = 144.67 in-k

[ Ultimate Defl.= i Phi * Mn = 1,166.74 in-k I
I
|

|
=
b2
=
]

CASE 2 B8 Mid-ht, U = 1.2D + 1.6(Lr or S or R} + 1.05L (M=.5*P*e + P*Delta.}!
| Service Load = 1.0D + 1.0{Lr or S or R) 1

service Defl. = 0.09 in. MU = 115.39 in-k |
Ultimate Defl.= 0,96 in. Phi * Mn = 1,230.15 in-k |

CASE 3 U =1.2D + 1.6 { Lr ox s or R) + 0.5W i
service load = 1.0D + 0,75L + 0.75*0.6W + 0.75(Lr or 8 or R) |

service Defl. = 0.35 in. Mu = 38¢.74 in-k
gltimate Defl.= 3.17 in. Phi * Mn = 1,230.15 in-k

CASE 4 g =1.2D + 1.0% + 1.0L + 0.5 (Lx or S or R}
gervice load = 1.0D + 0.75%L + 0.75%0.6W + 0.75(Lr or 8 or R}

| Service Defl. = 0.35 in. Mu = 528.76 in-k

|
| Ultimate Pefl.= 4,46 in. Phi * Mn = 1,206,118 in-k 1
| m===mamss==anossmmm== =
|
|

| CASE 5 U = {1.2 % 0.2 Sds)D + 1,08 + 1,0L + 0.258

| Service lcad = (1.0 + 0.1 8ds)D + 0.75L + 0.525E + 0.75(Lr or S or R}
Sttt 1
gervice Defl. = 1.75 in. Mu = 957.02 in-k !

Ultimate Defl.= 8.06 in. Phi * Mn = 1,210.94 in-k

CASE 6 U = 1.2D + 1.0W |
i Service load = 1.0D + 0.6W {

Service Defl. = 0.39 in. Mu = 482.93 in-k
Ultimate Defl.= 4,11 in. Phi * Mn = 1,195.26 in-k |

gervice load = (1 + 0.148ds)D + 0.7E

Service Defl. = 2.48 in. Mu = 929.00 in-k |

|
|
l
i
| CASE 7 U = {1.2 + 0.2 Sds)D + 1.0E !
|
l
|
| Ultimate Defl.= 7.84 in. Phi * Mn = 1,206.57 in-k i

I CASE 8 U = 0.9D + :.0W {
| Service load = 0.6D + 0.6W |

service Defl. = 0,37 in. Mu = 437.39% in-k
Gltimate Defl.= 3.77 in. Phi * Mn = 1,175.44 in-k

|

!

[ === -

| CASE 9 U = {6.9 — 0.2 sds)D + 1.0F

| Servige lcad = {¢.6 -~ 0.14 sds)D + 0.7E
I

|

|

!

(

i

|

o U E—
!

|

Service Defl. = 2.11 in. Mu = 763.26 in-k |
gltimate Defl.= 6.62 in. Phi * Mn = 1,164.07 in-k
i
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**xx% PILT UP WALL DESIGN ****¥

i,

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

Description: Panel 3 - Typical Panel Page 1
*xx%x% ALLOWABLE STRESSES AND DESIGN CRITERIA *****

fle of ¢oncrete
Fy of steel

i

5,000.00 psi.
60,000.00 psi.

Basic wind speed ~——> 95 MPH
zone of building (zone 4=typ. wall, zone S=corner. —-———> 4
Wind exposure catagory { B, C or D ) ~—=> B

Lamda based on a mean roof height = 38,50 feet

Net design wind pressure based on inputed trib area = 100.00 sg ft.

Kzt, Wind topographic factor = 1.00

Wind load { p = Lamda * Iw * P net 30 ) = 16.57 psf,
{(p = 1.09 * 1,00 * 15.20)

Seismic risk category {ASCE 7-16 Table 1.5-1) —=» II

Seismic importance factor (ASCE 7-16 Table 1.5-2} = 1.00

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

Site soil class (from soils report) —-~=> D

Mapped spectral response for short periods, Ss (Site specific) = 128.70 %

Fa { Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * 88. 1.29
Design spectral response acceleration at short periods, 38ds = 2/3 * Sms.
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp {(min} = 31.10 psf.

Il
<
=)
=)

Ev=0.2 ¥ 8ds * Ip * D =0.17 D
Maximum allowed overstress = 0.00 %
Wwail thickness for weight calculatiocns = 7.2% inches
Wall thickness for design calculations = 6.50 inches
.. Parapet height, height of wall above roof. = 2.00 feet
asign height, distance between floor and roof, = 38.50 feet
Sixity coefficient = 0.85
= 1.00 feet

Tributary width for design loads
Uniform dead load on design section = 75.00 # / ft.
Uniform live load on design section 125.00 # / ft.
Additional wt., applied to wall, ( ie. Stucco. ) 0.00 pst.
Eccentricity, dist from center of wall to load 7.25 inches
Depth to centyeid of steel 5.00 inches

[}

Il

Weight of wall = §60.63 pst.
Weight of wall on design section = 1,664,100 # / ft.
Total design load on design section = 1,864,100 % / ft.
ateel ratio { As / (b * d }} = 0,0042

Modulus of rupture (7.5 * (fTe~.5)) = 530.33 psi.
Modulus of elasticity { Concrete ) = 4,030.51 ksi.

n = Es / Ec = 7.20

Cracking Moment 44,81 in.-k
Delta Cracked = (.65 in,

kxx Ak A A XL X XAEX, DEISTGEN SUMMARY PR R s
Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
service load deflection is less than design ht./150 = 2.62 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 0.03622
Maximum axial stress { 31.21 psi. } is less than .06 * £'c = 300.00 psi.
Phi Mn is greater than M cracked Tor all cases.

(
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Description: Panel 3 — Typical Panel

S S i
| $ 5 Bar @ 14.74 inches o.cC. i
t == |
| CASE 1 @ Roof, U = 1.4D ( M = p*e -~ No P * Deflection. } |
| Service Load = 1.0D ]
e |
{ Sexrvice Defl. N.A. in. Mu = 0.76 in-k |
| Ultimate Pefl.= N.A., in, Phi * Mn = 65.79 in-k 1
| == === ol
] CASE 1 @ Mid-ht., U = 1,4D { M = .5%P*e + P * peflaection. } |
t  Service Load = 1.0D |
ettt |
| Service befl. = 0.00 in Mu 0.55 in-k |
| Ultimate Defl.= 0.07 in phi * Mn = 72.18 in-k |
| ==
| CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or § or R} + 1.0L {(M=P*e, No P*Delta) {
| Service Load = 1.0D + 1.0(Lr or 8 or R) i
e
| Service Defl. N,A. in. Mu = 2.10 in-k
| Ultimate Defl.= N.A, iIn. phi * Mn = 66.30 in-k |
| ===|
| CASE 2 @ Mid~ht, T = 1.2D + 1.6{Lr or S or R} + 1.0L (M=.5%2%e + P*Delta.} |
| Service Load = 1.00 + 1.0(Lr or 3 or R}
v i
i Service Defl., = 0.01 in. Mu = 1.47 in-k |
| Ultimate Defl.= 0.18 in. Phi * Mn 71.77 in-k |
= I
| CASE 3 U= 1.2D + 1.6 ( Lr or 8 or R } + 0.5W |
| Service lecad = 1.0D + 0.75L + 0.75%0.6W + 0.75(Lr or 8 or R) l
| o o b oSS SSSoSTe e |
| Service Defl. = 0.19 in, Mu = 20.12 in-k |
| Ultimate Defl.= 2.52 in. Phi * Mn 11.77 in-k
i = = |
| CBSE 4 U= 1.2D + 1.0 + 1.0L + 0.5 {(Lr or 5 or R} |
| Service load = 1,0D + 0.75L + 0.75*0.6@ + 0.75(Lr cor § oxr R} |
S |

Service Defl. 0.19 in Mu = 37.23 in-k

Ultimate Defl.= 4,69 in Phi * Mn = 71.40 in-k

casE 5 U
Service load

(1.2 + 0.2 Sds)b + 1.0E + 1.0L + 0.28
(1.0 + 0.1 Sds)b + 0.75L + 0.525E + O

| Service Defl. 0.40 in. Mu = 72.07 in-k

| Ultimate befi.= 8,929 in. Phi * Mn = 72.11 in-k |
;:: = .___l
| CASE 6 U = 1.2D + 1.0W !
| Service load = 1.0D + 0.6&W {
[ ST S S TS mm oS mm T Tmm T T T T |
|  Service Defl. = 0.24 in. Mn = 36.56 in-k {
| Uitimate Defl.= 4,61 in. Phi * Mn = 71.23 in-k |
I = !
] CASE 7 U = (1.2 + 0.2 8ds)D + 1.GE I
| Service load = (1 + 0.148ds}D + 0.7E ]
Vi S |
| Service Defl. = 1.65 in. Mu = 71.65 in-k |
| Ultimate Defl.= 8.95 in. Phi * Mn = 72.04 in-k |
| ==m ==
{ CRASE 8 U = 0.9D + 1.0W I
| Service load = 0.6D + 0.6W |
[ o e e ST T T T |
| Service Defl. = 0.24 in. Mu = 33.61 in-k |
| Ultimate Defl.= 4.32 in. Phi * Mn = 69.80 in-k H
b= =m==== |
| CASE 9 U = (0.9 - 0.2 8ds)D + 1.0E

| Service load = {0.6 - 0.14 sds)D + C.7E

| e e S S ST ST T T T T |
| Service Defl. = 1.39 in Mu = 60.02 in-k |
| Ultimate Defl.= 7.79 in Phi * Mn = 68.98 in-k i
I
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xxx%x% PILT UP WALL DESIGN ***¥¥

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per section 11.8 of ACI 31i8-14,}
(using loading criteria of ASCE 7-16 and IBC 2018}

Description: Panel 4 - 27" Leg w/ 3'-4" Opening Page 1
%xx*x%% ALLOWABLE STRESSES AND DESIGHN CRITERID ***%*

f'c¢ of concrete 5,000.00 psi.
Fy of steel = 60,000.00 psi.

i

Basic wind speed —-—->» 95 MPH
Zone of building (zone 4=typ. wall, zone S=Corner. -——> 4
Wind expcsure catagory { B, C or B } ~==> B

Lamda based on a mean roof height = 38.50 feet

Net design wind pressure based on inputed trib area = 100.00 sg ft.
Kzt, Wind topographic factor 1.00
wind load ( p = Lamda * Iw * P net 30 ) 16.57 psf.
(p = 1.09 * 1,00 * 15.20}
Seismic risk category {ASCE 7-16 Tabie 1.5-1) ——=> I

#

Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1.690
Is a geotechnical report available for this site? --—-> Yes
gite scil class (from soils report) —-—=> D
Mapped spectral response for short periods, Ss (Site specific) = 128.70 %
Fa { Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * Ss. = 1.29
Design spectral response acceleration at short pericds, Sds = 2/3 * sms. = 0.86
Seismic load, Fp = .4 * Sds * Ip * Vp, 0.1 Wp (min) = 39.68 psf.
Ev = 0.2 % 8ds * Ip * D = 0,17 D
Maximum allowed overstress = 0.00 %
wall thickness for weight calculations = §.25 inches
Wall thickness for design calculations = 8,50 inches
_Parapet height, height of wall above rcof. = 1,50 feet
=sign height, distance between floor and roof. = 37.00 feet
ixity coefficient = 0.85%
Tributary width for design loads = 5.58 feet
Uniform dead load on design section = 188.00 # / ft.
Uniferm live load on design section = 313,00 # / ft.
Concentrated dead load on design secticon = 0,00 lbs.
Concentrated live load on design section = 0.00 1bs,.
Additional wt. applied to wall. ( ife. Stucco. ) = 0.00 psf.

8.2% inches
7.90 inches
115.63 pst.

I

Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratic ( As / (b * d}) = 0.0065
Modulus of rupture (7.5 * (£'c*.5)) 5390.33 psi.
Moduius of elasticity ( Concrete ) 4,030.51 ksi.

li

1

n = Es / Ec = 7.20
Cracking Moment = 172.42 in.-k
Delta Cracked = Q.46 in.

xkkErkk kA Ak kXA AL }:}ESIGN SUMMARY Ak kk kA kA AE LT AR
Ultimate load capacity has been met for all load cases, ( Mu < Phi * Mn }.
service load deflection is less than design ht./150 = 2.52 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 0.02131%1
Maximum axial stress { 75.81 psi. ) is less than .06 * f'c = 300.00 psi.
Phi Mn is greater than M cracked for all cases.

11,119.33 # / ft.
13,916.41 # / ft.
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Description: Panel 4 - 27" Leg w/ 3'-4" Opening Page 2

e |
i 4 Numbex 5 Bars |
H Results shown are for 27.00 inch wide section. J
| == ====]
| CASE 1 & Roof, U = 1.4D ( M = P*e -- No P * Deflecticn. ) |
| Service Load = 1.0D |
e I
| Service Defl. = N.A. in Mu 12.12 in-k H
] Ultimate Defl.= N.A. in Phi * Mn 448,00 in-k |
|- -
| ¢casE 1 @ Mid-ht., U = 1.4D ([ M = 5%p*e + P * Deflection, } |
| Service Load = 1.0D |
| = S CEsomommmmn |
{ Service Defl, = 0,01 in. Mu = 7.74 in-k |
| Ultimate Defl.= 0.10 in. Phi * Mn = 501.66 in-k |
| =

| CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or $ or R) + 1.0L (M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0{Lr or S or R} |
[ === e S S S oSS T T T TS e I

Service Defl. = N.A. in. Mu = 33.46 in-k
Ultimate Pefl.= N.A&. in. Phi * Mn = 456,96 in-k

CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 3 or R) + 1.0L [M=.5*P*e + P*Delta.)
Service Toad = 1.0D + 1.0{(Lr or S or R}

Service Defl, = Q.03 in. My = 21.47 in-k
Ultimate Defl.= 0.27 in. rhi * Mn 502.90 in-k
CASE 3 U= 1.2D 4 1.6 {( Lr or S or R} + Q.5W

service load = 1.0D + 0,755 + 0.73*0.6W + 0.75(Lr or 5 or R)

"1 Service Defl. = 0.20 in, Mu =
| Ultimate Defl.= 1,39 in.

| CASE 4 U= 1.2D + 1.0W + 1.0L + 0.5 {Lr or 5 or R}

—~ 1.0D + 0.75L + 0.75*0.6W + 0.75{Lr or 5 or R)
| Service Defl.
| Ultimate DPefl.=
* - = =
i
|

| T
N o
W
= O
i
B3
4
5
]

CASE 3 U = (1.2 + 0.2 Sds)D + 1.0B + 1.0L + 0.25 |
Service load = (1.0 + 0,1 8ds)D + 0.75L + 0.525E + 0.75{Lx or § or R) |
et i
| Service Defl. = 1.29 in. Mu 429,01 in-k |
| Ultimate Defl.= 5.4% in. Phi * Mn 501.68 in-k i
| —== - ===
| CASE 6 U = 1.2D + 1.0W i
| Service load = 1.0D + 0.6W |
[ o e ST S oSS TS m T T T |
| Service Defl. = 0.24 in, Mu = 175.47 in-k |
| Ultimate Defl.= 2.26 1n. Phi * Ma = 493.32 in-k |
= = m=mmmm==|
| CASE 7 U = (1.2 + 0.2 Sds)p + 1.0E
| Service ioad = {1 + 0.1458ds)b + 0.7E
T S i
| Service Defl. = 1,98 in Mu = 424,99 in-k |
| Ultimate Defl.= 5.42 in Phi * Mn = 500.48 in-k |
| = ==
| CASE 8§ U = 0C.9D + 1.0W
| Service lcad = 0.6D + 0.6W |
| e o eSSSSsrTossmmem s %
| Service Defl. 0.23 in Mu 164,92 in-k ]
| Ultimate Defl.= 2.17 in Phi * Mn = 480.77 in-k |
j== = - |
{ CASE 9 U = (0.9 - 0.2 3ds)D + 1.0E
| Service load = {0.6 — 0,14 5ds)D + 0.7E
| o e e oo mTmTomoo oo !
Service pefl. = 1.85 in. Mu = 376.27 in-k |
5.02 in Phi * Mn = 473.58 in-Xk 1

I
| Ultimate Defl.=
}
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x*x%%% TILT UP WALL DESIGN ***+*%

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

Description: Panel 4 - 48" Leg w/ 3'-4" & 12'-0" Openings Page 1
P P g g
*%%%+ ALLOWABLE STRESSES AND DESIGN CRITERIA LR

f'c of concrete
Fy of steel

1

5,000.00 psi.
60,000.00 psi,

Basic wind speed -—-> 95 MPH
Zone of building (zone 4=typ. wall, zone 5=corner. ——— 4
Wwind exposure catagory ( B, C or D} -—=> B
Tamda based on a mean rcof height = 38.50 feet
Net design wind pressure based on inputed trib area = 10¢0.00 sq ft.
Kzt, Wind topographic factor = 1.00
wind load {( p = Lamda * Iw * P net 30 } = 16.57 pst.
(p = 1.09 * 1.00 % 15.20)
Seismic risk categery {ASCE 7-16 Table 1.5-1} -—-> II
Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1.00
Is a geoctechnical report available fov this site? ——=> Yes
gite soil class (from soils report) -—=> D
Mapped spectral respense for short periocds, Ss (8ite specific) = 128,70 %
Fa { Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral respense acceleration at short periods, 8ms = Fa * 8s, = 1.29
Design spectral response acceleration at short periods, Sds = 2/3 #* Sms. = 0.86
Seismic load, Fp = .4 * Sds * Ip * wp, 0.1 Wp {min) = 39.68 psf.
Ev = 0.2 * Sds * Ip * D = 0.17 D
Maximum allowed overstress = 0,00 %

9,25 inches
8.50 inches

Wall thickness for weight calculatiocns
Wall thickness for design calculations

_Parapet height, height of wall above roof. = 1.50 feet
2sign height, distance between [loor and roof, = 37.00 feet

Tixity ceefficient = 0.85
Tributary width for design loads = 11.67 feet
Uniform dead load on design section = 188.00 # / ft.
Uniform live load on design section = 313.00 # / ft.
Concentrated dead load on design section = (.00 1ibs.
Concentrated live load on design sectiocn = (.00 1bs.
Additional wt. applied to wall. ({ ie. Stucco. } = 0.00 psf.

8.25 inches
7.00 inches
115.63 pst.
23,242.45 ¥ / ft.
29,089.12 4 / ft.

I

Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Il

Steel ratio (as / (b *d }) = 0.0078
Modulus of rupture (7.5 * {(£'c™.5)}) = 530.33 psi.
Modulus of elasticity ( Concrete )} = 4,030.51 ksi.
n = Es / Ec = 7,20
Cracking Moment = 306.53 in.-k

Delta Cracked = 0,46 in.

TR EFAEFAE I TR XA L DESIGN SUMMARY *xkhkhhh AR kT AX A K
Ultimate load capacity has been met for all load cases, ( Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.52 in. for all cases.
Wall is tension controled for all lcad cases, minimum steel strain is 0.01718
Maximum axial stress {( 89.14 psi. ) is less than .06 * f'c = 300.00 psi.
Phi Mn is greater than M cracked for all cases.
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Pescription: FPanel 4 - 48" Leg w/ 37-4" & 12'-0" Openings

I= = ===
i 6 Number 6 Bars |
| Resulis shown are for 48.00 inch wide section. |
| -1
| CASE 1 @ Reof, U = 1.4p ( M = P*e —— No P ¥ peflection. )

| Service Load = 1.0D

o S ST ST ST ST T T e T T T |
I Service Defl, = N.A. In, Mu = 25.34 in-k |
| Ultimate Defl.= N.A., in. Phi * Mn = 953,901 in-k |
| === = = ===
| cAsSE 1 @ Mid-ht., U = 1.4D ( M = ,5*p*e + P * Deflecktion. } H
| Service Load = 1.0D ]
e |
{ Service Defl. = 0.01 in Mu = i6.29 in-k

it Uitimate Defl.= 0.10 in Phi * Mn = 1,062,64 in-k |
i = R
| CASE 2 @ Roof, U = 1.2D + 1.6 {Lr or § or + 1.0L (M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0(Lr or S or R) 1
ettt {
| Service Defl. = N.A, in. M = 6€9.9%4 in-k i
{ Ultimate Defl.= N.A., in. Phi * Mn = 971.34 in-k |
f== = s==== |
i CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 8 or R} + 1.0L (M=.5*FP*e *+ P*Dalta.l} |
| Service Load = 1.0D + 1.0{Lr or $ or R} |
T !
| Service Defl. = 0.04 in. M = 45,23 1in-k H
| Ultimate Defl.= 0.28 in. FPhi * Mn = 1,065.17 in-k i
t = ==
[ CASE 3 U =1.2D + 1.6 { Lr or § or R ) + O.OW |
| Service load = 1.0D + 0.75L + 0.75*%0.6W + 0.75{(Lr or § or R} |
e {
7| Service Defl. = 0.23 in. Mu = 230.73 in-k

| Ultimate Defl.= 1.44 in. Phi * Mn = 1,065.17 in-k 1
i = I
| CASE 4 U=1.2D+ 1.0 + 1.0L + 0,5 (Lr or 5 or R} |
| Service load = 1.0D + 0.75L + 0.75*0,6W + 0.75{Lr cr 8 or R} I
| = o ST oS SmTm ST ST T |
| Service Defl. = 0.23 in Mu = 383.25 in-k

t Ultimate Defl.= 2,41 in Phii * Mn = 1,051.74 in-Xk

| CASE & U =
| Service lecad =

(1.2 + 0.2 Sds)b + 1.,0E + 1.0L + 0.28
(1.0 + 0.1 8ds)D + 0.75L + 0.525E + 0.7%(Lr or 8 or R)

|  Service Defl. 1,50 in Mu = 903.20 in-k

j Ultimate Defl.= 5.65 in pPhi * Mn = 1,062.67 in-k

| =====

| CASE 6 U = 1.2D + 1.0W

| Service load = 1.0D + 0,6W

A !

| Service Defl. = 0.28 in M = 368,89 in-k 1

| Ultimate Defl.= 2.33 in Phi * Mn = 1,045.62 in-k |

| |

{ CASE 7 U = (1.2 + 0.2 5ds)D + 1,08

| Service load = {1 + 5.1484s)p + 0.7E

e H

| Sezrvice Defl. = 2.18 in Mu = 894,56 in-k i

| Ultimate Pefl.= 5.60 in Phi * Mn = 1,060.23 in-k |

= ===== I

j CASE 8 U = 0.9D + 1.0W |

| Service load = 0.6D + 0.6W 1

e |

| Service Defl. = 0.27 in. Mu = 346,08 in-k

{ Ultimate Defl.= 2.23 in Phi * Mn = 1,020.00 in-k

|==m== e ===

| CASE 9 U = {0.9 - 0.2 8ds)D + 1.0F

| Service load = (0.6 - 0.14 8ds)D + 0.7E

st |
service Defl. = 2.03 in Mu = 788.82 in-k

5,14 in Phi * Mn = 1,005.30 in-k

!
| Ultimate Defl.=
|
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*%%x%% TILT UP WALL DRESIGN ****%*

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

Description: Panel 4 - 48" Leg w/ 12'-0" Opening Page 1
*xxx* ALLOWABLE STRESSES AND DESIGN CRITERIA *****

f'c of concrete
Fy of steel

5,000,00 psi.
60,000.00 psi.

Basic wind speed ~—-—»> 95 MPH
7Zone of building {zone 4=typ. wall, zong S=cormner. -—=> 4
Wind exposure catagery ( B, C or D H —-——> B

TLamda based on a mean roof height = 38.50 feet

Il

Net design wind pressure based on inputed trib area 100.060 sqg ft.
Kzt, Wind topographic factor = 1.00

wind load { p = Lamda * Iw * P net 30 ) = 16.57 psf.
{(p = 1.09 * 1,00 * 15.20)

Seismic risk category (ASCE 7-16 Table 1.5~1) ——=> II

Seismic importance factor (ASCE 7-16 Tabkle 1.5-2) = 1.00

Is a geotechnlcal report available for this site? --—> Yes

Site scil class (from scils report) —==> D

Mapped spectral response for short perieds, 8s {Site specific} = 128.70 %

Fa ( Table 1612.2.3{(1} of IBC 2018 ) = 1.90

Maximum spectral response acceleration at short periods, Sms = Fa * Ss. = 1.29

Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = 0.86

Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.%1 Wp {min) = 39.68 psf.

Ev = 0.2 * Sds * Ip ¥ D =0.17 D

Maximam allowed overstress = 0.00 %

Wall thickness for weight calculations = 9,25 inches

Wali thickness for design calculations = 8.50 inches
—Parapet height, height of wall above roof. = 1.50 feet

1sign height, distance between floor and roof. = 37.00 feet
Tixity coefficient = (.85
Tributary width for design loads = 10,00 feet

il

gniform dead load on design section 188.00 ¥ / ft.
Uniform live lcad on design section = 313.00 4 / ft.

concentrated dead lecad on design section = 0.00 1lbs.
Concentrated live load on design secticn = 0.00 1bs.
ndditional wt. applied to wall. ( ie. Stucco. } = 0.00 psf.

8.25 inches
7.00 inches
115.63 psf.

Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratic (As / { b * d}) = 0.0064

Il

Modulus of rupture (7.5 * (f'c”.5})) = 530.33 psi.
Modulus of elasticity ( Concrete ) = 4,030.51 ksi.
n = Bs / Fc = 7.20

1

Cracking Moment 306,53 in.-k
pelta Cracked = 0.46 in.

LT R FE TR L EEES] DESIGN SUMMARY kkkFrhkAdrhkrrx ki hk
Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.52 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 9.02163
Maximum axial stress ( 76.38 psi. ) is less than .06 * ftc = 300.00 psi.
Phi Mn is greater than M cracked for ail cases.

19,916.41 ¥ / ft.
24,926.41 # / ft.
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Description: Panel 4 - 48" Leg w/ 12'-07 Opening Page 2

7 Number 5 Bars
Results shown are for 48.00 inch wide section.

I

I

|

= = = |
|

|

CASE 1 @ Roof, U = 1.4D ( M = P*e —— Wo P * Deflection. )

Service Defl, = N.A, in. Mu = 21,71 in-k
Ultimate Defl.= MN.A. in. Phi * Mn = 784,80 in-k

== == —
CASE 1 & Mid-ht., U= 1.,4D ( M = .5*%P%*e + P * Deflection. ) ]
Service Load = 1.0D H

oSS S s i
Service Defl. = 0.01 in. Mu = 13.92 in-k
Ultimate Defl.= 0.10 in. Phi * Mn = 881.07 in-k i

CASE 2 @ Roof, U= 1.2D + 1,6 (Lxr or § or R) + 1.0L (M=P*e, No P*Delta) |
Service hoad = 1.0D + 1.0{Lxr or 5 or R) |

Ultimate Defl.= N.A, in. Phi * Mn = 800.88 in-k

I
|
|
I
|
|
! Service Defl., = N.A. in. Mu = 59,93 in-k
I
E = =
| CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 8 or R) + 1.0L (M=.5*P*e + P*Dalta.)}
| Service Load = 1.0D + 1.0(Lr or S or R}

Service Defl. = 0.03 in. Mu = 38.64 in-k

| I
| Ultimate Defl.= 0.28 in. Phi * Mn = 883.30 in-k H
I - = ==
i i
! I

CASE 3 U= 1.2D + 1.6 { Lr or 8 or R} + 0.5%W
cervice load = 1.0D + 0.75L + 0.75%0.6W + 0.7%(Lr or 8 or R)

i Service Defl. = 0.20 in. Mu = 197,12 in-k

i Ultimate Defl.= 1.42 in, Phi * Mn = 883.30 in-k

|= = -
|

|

CASE 4 G =1.2D + 1.0@ + 1.0L + 0.5 (Lr or S or R) |
service load = 1.0D + 0.75L + 0.75%0.6W + 0.75{Lr or § or R} |

| Bervice Defi. = 0.20 in. Mu = 327.78 in-k }

| Ultimate Pefl.= 2,39 in. Phi * Mn = 871.48 in-k [

H =

| CcASE 5 U = (1.2 + 0.2 sds)}p + 1.0 + 1.0L + 0.25

| Service load = (1.0 + 0.1 Sds)D + 0.75L + 0.525E + 0.75(Lr or 5 or R) |

[ e e e e e T T ST S ST T T |
Service Defl., = 1.32 in. Mu = 772.09 in-k
Ultimate Defl.= 5.58 in. Phi * Mn = 881.10 in-k

|
|
|
CASE 6 U = 1.2D + 1.0% !
Service load = 1.0D + O.6W i

CASE 8 U = 0,90 + 1.0W

| Service Defl. = 0.24 in. Mu = 315.58 in-k

| Ultimate Defl.= 2,31 in, Phi * Mn = 866.10 in-k

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

! Service load = (1 + 0.145ds}D + 0.7E

§ ot o sTo T mmmmooos 1
i Service Defl. = 2.03 in. Mu = 764,79 in-k

| Ultimate Defl.= 5.54 im. Phi * Mn = 878,95 in-k

|

I

|

Service load = 0.6D + 0.6W

t  Service Defl. = 0.23 in. Mu = 296,31 in-k |
| Ultimate Defl.= 2.22 in. Phi * Mn = 843.59 in-k
| = - = i
{ : CASE 9 U = {0.9 - 0.2 sds)D + 1.0E
J

| Service load = {0.6 - 0,14 8ds)D + 0.7B

| Service Defl. = 1,96 in. Mu = 675,63 in-k
© 1 Ultimate befl.= 5,12 in, Phi * Mn = 830.69 in-k |
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**%x% TILT UP WALL DESIGN **¥**

Tilt- wall design program, Versioem 1.0, latest revision 3-3-20621
{Considering P-Delta effects per Section 11.8 of ACI 318-14,}
{using loading criteria of ASCE 7-16 and IBC 2018}

Description: Panel 13 - 21" Leg w/ 9'-0" Opening Page 1
xx%** ATLOWABLE STRESSES AND DESIGN CRITERTA FEE KK

f'c of concrete
Fy ¢of steel

5,000.00 psi.
60,000.00 psi.

Basic wind speed -——> 95 MPH
Zone of building {zone 4=typ. wall, zone 5=corner. ——=> 4
Wind exposure catagory {( B, C or D) -—> B
Lamda based on a mean roof height = 38.50 feet
Net design wind pressure based on inputed trib area = 100.00 sq ft.
Kzt, Wind topographic factor = 1,00
Wind load { p = Lamda * Iw * P net 30 )} = 16.57 psf.
(p = 1.09 = 1,00 * 15.20)
Seismic risk category (ASCE 7-16 Table 1.5-1) ——=> II
Seismic importance factor {ASCE 7-16 Table 1.5-2) = 1.00
Is a geotechnical repcrt available for this site? -—--> Yes
Site soil class {from soils report) —==> D
Mapped spectral response for short periods, $s {Site specific) = 128.70 %
Fa ( Table 1613,2.3(1) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * Ss. = 1,29
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = 0.86
Seismic lead, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp {(min) = 39.68 psf.
Ev = 0.2 * 8ds * Ip * D = 0,17 D
Maximum allowed overstress = 0.00 %

9,25 inches
8.50 inches

Wall thickness for weight calculations
Wall thickness for design calculations

-Parapet height, height of wall above roof. = 0.00 feet
( isign height, distance between floor and roof. = 36.00 feet
TTxity coefflcient = 0.85

= 6.25 feet

Tributary width for design loads
Uniform dead load on design section 466.00 # / ft.
uniform live load on design section = 777.0G6 # / ft.
Cconcentrated dead load on design sectlon 0.00 1bs.
Concentrated live load on design section 0.00 1bs.
additional wt. applied to wall. { ie. Stucco. ) = (.00 psE.
Eccentricity, dist from center of wall to locad 2.25 dnches
Depth to centreid of steel 7.00 inches
Weight of wall 115.63 pst.
Weight of wall on design section 11,056.64 # / ft.
Total design load on design section 18,825.39 # / ft.
Steel ratio { As / (b * d )} 0.0084

Modulus of rupture (7.5 * (£'c”.5)) = 530.33 psi.
Modulus of elasticity ( Concrete ) 4,030,.51 ksi.

n = Bs / Bc 7.20

Cracking Moment 134.11 in.-k
Delta Cracked = 0.43 in.

I

It

i

1

FxmkkFrAkkkkFhk%x DEJSTEN SUMMARY FhEXLAXETRRI L AL R
Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
service load deflection is less than design ht./150 = 2.45 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 0.01499
Maximum axial stress { 137.44 psi. } is less than .06 * f*c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.
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Descriptien: Panel 13 - 21" Leg w/ 97-0" Opening Page 2

4 Wumber 5 Bars
Results shown are for 21,00 inch wide section.

I !
I |
| !
j= = = }
| !
I [

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

Service Defl. = N.A. in, Mu = .17 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 450.54 in-k

CASE 1 @ Mid~ht., U =1.4D { M = .5*P*e + P * peflection. )
Service Load = 1.0D

Service Defl., = 0.01 in. Mu = 6.11 in-k |

|

| Ultimate Defl.= 0.08 in. Phi * Mn = 502.08 in-k |
' = S
|
|

CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or S or R) + 1,0%L {M=P*e, No P*Delta) |
Service Load = 1.0D + 1.0(Lr or S or R}

Service Defl. = N.A. in, Mu = 25.35 in-k
Ultimate Defl.= i

|
=4
b=l
I
=]
g
=2
b

»
=
=)
[
I
=3
o
[o+]
I
=]

[
'

CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 8 or R} + 1.0L {M=.5*P*s + P*Delta.)
Service Load = 1.0D + 1,0(Lxr or 5 or R)

Service Defl. = 0.03 in. Mu = 18.25 in-k |
Ultimate Defl.= ¢.23 in. Phi * Mn = 518.47 in-k ]

CASE 3 U = 1.2D + 1.6 { Lvr or S or R } + 0.5W |
Service load = 1.CD + 0.75L + 0.75*0.6W + 0,75{Lr or S or R) ]

| Service Defl. = G.25 in. Mu = 122.95 in-k i
[ Ultimate Defl.= 1.53 in. Phi * Mn = 518.47 in-k |
I = =
| CASE 4 U= 1.2D + 1.0@ + 1.0L + 0.5 {Lr or 5§ or R)

| = 1.0D + 0.75%L + 0.75*%0,6W + 0.75{(Lr or 8 or R) |

Service Defl. = 0.25 in. Mu = 201.96 in-k
Ultimate Defl.= 2.58 in. Phi * Mn = 500.88 in-k

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

Service load = (1.0 + 0.1 8ds)D + 0.75L + 0.3525E + 0.75(Lr or 5 or R}

| e oo !
Service Defl. = 1.73 in. Mu = 475.83 in-k |
Ultimate Defl.= 6,06 in. Phi * Mn = 503,98 in-k |

|
|
|
{ CASE 6 U = 1.2D + 1.0W I
| Service load = 1,0D + 0.6W ]

| Sexvice Defl. = 0.36 in, Mu = 180.69% in-k |
{ Ultimate Defl.= 2.47 in. Phi * Mn = 492,85 in-k |
= -1
| CASE 7 U = (1.2 + 0.2 &ds)D + 1.0E . I
}

Service load = (1 + 0.148ds)D + 0.7E

Service Defl. = 2.41 in. Mu = 467,34 in-Xk H
Ultimate Defl.= 5.98 in. Phi * Mn = 509.77 in-k i

|
|
|
| CASE 8 U = 0.9D + 1.0W |
| Service lcad = 0.6D + 0.6W ]
I
|
|

Service Defl. = 0.32 in. Mu = 177.86 in-k |
TUltimate Defl.= 2.35 in. Phi * Mn = 478,94 in-k 1
. | === - =]
< : CASE S U = (0.9 - 0.2 8ds)}D + 1.0E
. |

Service lcad = (0.6 — 0.14 Sds)D + 0.7E

Jltimate Defl.= 5.44 in. Phi * Mn = 470,85 in-k |

!
}
i Service Defl. = 2.25 in. Mu = 406.06 in-k
|
|
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#xx*x%x TILT UP WALL DESIGN *#***

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

Description: Panel 13 - 42" Leg w/ 2x 9'-0" Openings Page 1
*xx %% ALLOWABLE STRESSES AND DESIGN CRITERIA FrEFK

£f'c of concrete
Fy of steel

5,000.08 psi.
6G,000.00 psi.

Basic wind speed ~—-> 95 MPH
Zone of building (zone é&=typ. wall, zone 5=corner. —-=> 4
Wind exposure catagory ( B, € or D) -———> B
Lamda based on a mean roof height = 38,50 feet
Net design wind pressure based on inputed trib area = 100,00 sq ft.
= 1.00

Kzt, Wind topographic factor
Wwind load { p = Lamda * Iw * P net 30 ) = 16.57 psi.
{(p = 1.09 * 1,00 * 15.20)

Seismic risk category {(ASCE 7-16 Table 1.5-1} ——=>» II
Seismic importance factor (ASCE 7-16 Table 1.5-2} =1.00

Ts a geotechnical report available for this site? ——=> Yes

site seil class {from soils report) —-——> D
Mapped spectral response for short periods, Ss (8ite specific) = 128.70 %
Fa ( Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * 5s. = 1.29
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = 0.86

Seismic load, Fp = .4 * Sds * Ip * Wp, 0.1 Wp {min) = 39.68 pst.

Ev =10.2 * 8ds * Ip *.b = 0.17 D
Maximum allowed overstress = 0.00 %
Wall thickness for weight calculations = 9,25 inches
Wall thickness for design calculations = 8.50 inches

.. Parapet height, height of wall above roof. = (.00 feet

»sign height, distance between floor and roof. = 36.00 feet

wixity coefficient = (.85
Pributary width for design loads = 12.50 feet
Uniform dead load on design section = 466,00 # / ft.
Uniform liwve load on design section = 777.00 % / ft.
Concentrated dead load on design section = 0,06 lbs.
Concentrated live lcad on design section = 0.00 1lbs.
Additional wt. applied to wall. ( ie. Stucco. ) = (.00 psif.

PsanN

i

2.25% inches

Fccentricity, dist from center of wall to load
7.00 inches

Depth to centroid of steel

Il

Weight of wall = 115.63 psf.
Weight of wall on design section = 22,113.28 # / ft.
Total design load on design section = 37,650.78 # / ft.
Steel ratio { As / { b * d )} = 0.0084

Modulus of rupture (7.5 * {£'c™.5)) = 530.33 psi.
Modulus of elasticity ( Concrete ) = 4,030.51 ksi.

n = Es / Ec = 7.20

Cracking Moment = 268.21 in.-%
Delta Cracked = (.43 in.

B o R ] DESIGN SUMMARY Fhkr Ak AF AL KT TR EL
Ultimate lcad .capaclity has been met for all load cases, ( Mu < Phi * Mn }.
service load deflection is less than design ht./150 = 2.45 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is ©.01498
Maximum axial stress ( 137.44 psi. ) is less than .06 * f'c = 300.00 psi.
Phi Mn is greater than M cracked for all cases.
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f

8 Number 5 Bars 1

Results shown are for 42.00 inch wide section. i
I

|

i

CRSE 1 @ Roof, U = %1.4D { M = P*e -- No F * Deflection. )
Service Load = 1.0D

Service Defl., =

. =
Ultimate Defl.= M. in. Phi * Mn = 901.08 in-k

CASE 1 @ Mid-ht., U = 1.4D ( M = .5*P¥e + P * Deflection. )
Service Load = 1.0D

| Service Defl., = 0.01 in. M = 12.23 in-k |
| Ultimate Defl.= 0.08 in. Phi * Mn = 1,004,117 in-k |
| === =

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

Service Defl., = N.A, in. Mu = 50.69 in-k
Ultimate Defl.= W.A., in. Phi * Mn = 949,17 in-k

I
!
j= = =
|
[

|
|
I
CASE 2 @ Mid-ht, U = 1,2D + 1.6{Lr or S or Ry + 1.01 (M=_5*P*e + P*Delta.} i
Service Load = 1.0D + 1.0(Lr or S or R} i

Service Defl.
Ultimate Defl.

i

0.03 . :
0.23 in, Phi * Mn = 1,036.93 in-k
({

CASE 3 U =1.2Dp + 1.6 Lr or S or R ) + 0.5®
service load = 1.0D + 0.75L + 0.75%0.6W + G.75(Lr or S or R}

T  Service Defl. = 0.25 in. Mu = 245.90 in-k |
Ultimate Defl.= 1.53 in. Phi * Mn = 1,036.93 in-k |

CASE 4 U=1.20+ 1.00 + 1.0 + 0.5 (Lr or § er R}
Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lx or S or R) i

Y

Ultimate Defl.= .44 in. Phi * Mn = 941.90 in-k

t
| Service Defl. = 0.25 in, Mu = 403,12 in-% I
| Ultimate Defl.= 2,58 in Phi * Mn = 1,001.75 in-k ;
| =m= =
| CASE 5 © = (1.2 + 0.2 Sds)P + 1.0E + 1.0L + 0.28 |
| Service load = (1.0 + 0.1 $ds)D + 0.75L + 0.525E + 0.75(Lr or S or R)
§ o s T m T |
{ Service Defl, = 1.73 in Mu = 951.66 in-k ]
| OUltimate Defl.= 6.06 1in Phi * Mn = 1,007.%6 in-k |
| == = ===
| CASE 6 U = 1.2D + 1.0W ]
| Service load = 1.0D + 0.6% H
T L
| Service Defl. = 0.36 in. Mu = 381.37 in-k |
] Ultimate Defl.= 2.47 in. Phi * Mn = 985.69 in-k |
= I
| CASE 7 U = (1.2 + 0.2 5ds)b + 1.0E |
| Service load = (1 + 0.148ds)D + 0.7E
| mm e e e ST T TS S mmo s T e |
| Service Defl. = 2,41 in. Mu = 934,68 in-k |
| Ultimate Defl.= 5,98 in. Phi * Mn = 1,001.55 in-k !
|= == i
i CASE 8 U = 0.9D + 1.0W i
| Sexrvice load = 0.6D + 0.6W |
[ ot e e e S S ST ST T T e e |
| S8Service Defl., = G.32 in. Mu = 355.92 in-k i
| Ultimate Defl.= 2,35 in. Phi * Mn = 957.87 in-k ]
| = == ===
" CASE 9 U = (0.9 - 0.2 sSds)}D + 1.0E
| Service load = (0.6 - 0.14 8ds)D + CG.7E
T ____________________________________________________________________________
J
I
|

|

H

Service bDefl. = 2.25 in. Mu = 812.12 in-k |
I

|




-.Parapet height, height of wall above xroof.
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*x%%% TPILT UP WALL DESIGN ****%*

7ilt- wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11.8 of ACI 316-14,}
{using loading criteria of ASCE 7-16 and IBC 2018)

Descriptien: Panel 12 - 27" Leg w/ 8'-0" Opening

*x*x%* ALLOWABLE STRESSES AND DESTGN CRITERTA HFEE KK

f'c of concrete
Fy of steel
Basi¢ wind speed
zone of building (zone 4=typ. wall, zone 3=corner. —-—-
Wind exposure catagory { B, €© or D) -

Lamda based on a mean roof height
Net design wind pressure based on inputed trib area
Kzt, Wind topographic factor
Wind load { p = Lamda * Iw * P net 30 }

(p = 1.09 ¥ 1.00 * 15.20}
Seismic risk category {ASCE 7-16 Table 1.5-1) -
Seismic importance factor (ASCE 7-16 Table 1.5-2)
Is a gectechnical report available for this site? —-—=
Site soil class (frem soils repoxt) : -—
Mapped spectral response for short periods, §s {Site specific)
Fa ( Table 1613.2.3{(1) of IBC 2018 }
Maximum spectral response acceleration at short periods, Sms = Fa * Ss.
Design spectral response acceleration at short periods, Sds = 2/3 * Sms.
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev = 0.2 * 3ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
Wail thickness for design calculations

Twv v vl

il

It

v v Ilv

T T T O I

3sign height, distance between floor and roof.
ixity coefficient
Tributary width for design loads
Uniform dead lcad on design section
Uniform live load on design section
Concentrated dead load on design section
Concentrated live load on design section
additional wt. applied to wall. ( ie. Stucco. }
Eccentricity, dist from center of wall to load
Depth to centroid cf steel
Weight of wall
Weight of wall on design section =
Total design locad on design section
Steel ratio {( As / (b * @ })
Modulus of rupture (7.5 * (£'e”.5))
Modulus of elasticity { Concrete )}
n = Es / Ec
Cracking Moment
Delta Cracked

1

il

Ik

i

i

It

Il

dkkxik*xE A AkFEAXF DESIGN SUMMARY EEET L L TSR E SN
Ultimate load capacity has been met for all load cases, ( Mz < Phi * Mn ).

B

Page 1

5,000.00 psi,
60,000.00 psi.

93 MPH
4
B
38.50 feet
= 100,00 sq ft.
1.00
16.57 psf.
IT
1.60
Yes
D
128.70 %
1.00
1.29
0.86
3%.68 pst.
0,17 D
0.00 %
9.25 inches
8.50 inches
2.00 feet
36.00 feet
0.85
0.25 feet
38.00 # / ft.
63.00 # / ft.
G.00 lbs.
= (.00 lbs.

0.00 psf.,

= §.25 inches

7.00 inches
115.63 pst.
12,501,95 # / ft.
13,133.20 § / ft.
0.0065

530.33 psi.
4,030.51 ksi.
7.20

172.42 in.-k

= 0.43 in.

Service load deflection is less than design ht./150 = 2,45 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 0.023124

Maximum axial stress { 77.71 psi. )} is less than .C& * flc = 300.00 psi.
Phi Mn is greater than M cracked for all cases.
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Description: Panel 12 - 27" Leg w/ 8'-0" Opening
| === = == N =
| 4 Number 5 Bars
| Results shown are for 27.00 inch wide section.
| = =
| CASE 1 @ Roof, U = 1.4D ( M = pP*e -- No P * Deflection. )
| Service Load = 1.0D
[ = o e S S T S oSS T T T |
| Service Defl. = N.a. in. Mu = 2.74 in-k
{ Ultimate Defl.= ¥.A. in, Phi * Mn = 444.05 in-k
{ e
{ CASE 1 @ Mid-ht., U = 1.4D [ M = .5*P*a + P * Deflection.
| Service Load = 1.0D
| s oSS mommTomomne !
| Service Defl, 0.00 in Mu = 1.74 in-k
| Ultimate Defl.= 0.02 in Phi * Mn = 504,40 in-k
I_ —_
| CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or $ or R) + 1.0L (M=P*e, No P*Delta)
| Service Load = 1.0D + 1.0{Lr or S or R)
= o e e msmooooos |
I Service Defl. = ¥.A., in. pMu = 7.5% in-k
| Ultimate Defl.= N.A. in. Phi * Mn = 446.07 in-k
I___ —= _
| CASE 2 @& Mid-ht, U = 1.2D + 1.6(Lr or 8 or R} + 1.0L (M= 5*p*e + P*Delta.)
| Service Load = 1.0D + 1.0(Lr or 5 oT R}
e ]
| Sezxvice Defl, = 0.01 in. Mu = 4.68 in-k
| Ultimate Defl.= 0.06 in, Phi * Mn = 497.83 in-k
! -
] CASE 3 U = 1.2D + 1,6 { Lr or 8 or R o+ 0.5W
{ Service load = 1.0D + 0.75L + 0.75%*C.6W + 0.75{Lr or 5 or R}
et |
1 Service Defl. = 0,18 in. Mu = 94.77 in-k
| Ultimate Defl.= 1,15 in. Phi * Mn = 497.83 in-k
| -
| CARSE 4 U= 1.2D + 1.0W + 1.05L + .5 (Lr or 8 or R}
| sService locad = 1.0D + 0.75L + 0.75%0.6W + 0.75(Lr or 8 or R}
e o SRS SSo s omos |
| Service Defl, = 0.18 in Mu = 181.58 in-k
| Ultimate Defl.= 2.21 in Phi * Mn = 496.34 in-k
i
| CASE 5 U= (1.2 + 0.2 Sds)b + 1.0E + 1.0L + G.28
| Service load = (1.0 + 0.1 5dsyD + 0.75L + 0,525E + 0.75(Lr or S or R)
J o e e ST Mmoo ST
| Service Defl. = 1.23 in. Mu = 443,43 in-k |
| Ultimate Defl.= 5.33 in. Phi * Mn = 503.43 in-k |
| === = |
| CASE 6 U = 31.2D + 1.0W |
| Service load = 1.0D + 0.&W |
ot oSS s i
I Service Defl. = 0.23 in. Mu 180.09 in-k i
| Ultimate Defl.= 2,19 in. Phi * Mn 495.67 in-k |
| = |
] casg 7 U= {1.2 + 0.2 3dsib + 1.9E |
| Service load = (1 + 0.148ds)D + G.78
i !
i Service Defl. 1.98 in Mu = 442 .54 in-k H
| Ultimate Defl.= 5.32 in Phi * Mn = 503.16 in-k i
|== = = = = == |
| CASE 8 U = 0.9D + 1.0W I
| Service load = 0.6D + 0.¢€W |
N !
I Service Defl. = 0.23 in Mu = 17¢.65 in-k
j Ultimate Defl.= 2,12 in Phi * Mn 482.54 in-k
| === = = === = === |
H CASE S U = {0.9 - 0.2 5ds)D + 1.0E
| Service load = (0.6 - 0.14 8ds)D + 0.7
[ o e S S Sm ST TS T T |
} Service Defl. = 1.89 in Mu = 395.18 in-k
i Ultimate Defl.= 4.98 in Phi * Mn = 475.01 in-k
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x%%%+* TILT UP WALL DESIGN **#**

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

Description: Panel 40 - 70" Leg w/ 8'-0" Opening Page 1
#xx** ALLOWABLE STRESSES AND DESIGK CRITERIA EEEKK

f'c of concrete
Fy of steel

5,000.00 psi.
60,000.00 psi,

Basiec wind speed ---> 95 MPH
Zone of building (zone 4=typ. wall, zone 3=corner. ——-> 4
Wind exposure catagory { B, C or D) ---> B

Lamda based on a mean roof height = 38.50 feet

¥et design wind pressure based on inputed trib area = 100.00 sq ft.

Kzt, Wind topographic factor = 1.0

Wind load ( p = Lamda * Tw * P net 30 ) = 16.57 pst.
{(p = 1.09 * 1.0C * 15.20)

Seismic risk category (ASCE 7~16 Table 1.5-1) ——=> TII

Seismic importance factor {ASCE 7-16 Table 1.5-2) = 1.00

Is a geotechnical report available fer this site? ~-—=> Yes

site soil class {from scils report) --——> D

Mapped spectral response for shert periods, Ss (Site specific) = 128.70 %

Fa { Table 1613.2.3(1} of IBC 2018 ) = 1.00

Maximum spectral response acceleration at short periods, Sms = Fa * 3s. = 1.29

Design spectral response acceleration at short periods, S8ds = 2/3 * sms. = 0.86

Seismic load, Fp = .4 * Sds * Ip * Wp, 0.1 Wp (min} = 31,10 psf.

Ev = 0.2 * 8ds * Ip * D = 90.17 D

0.00 %
7.25% inches
6.50 inches

I

Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations

Il

_ Parapet height, height of wall above roof. = 2.00 feet
:s5ign height, distance hetween floor and roof. = 38.50 feet
~ixity coefficient = 0.85
= 9,83 feet

Tributary width for design locads
Uniform dead load on design section
Uniform live load on design section
Concentrated dead load on design section 0.00 1bs.
Concentrated live lcad on design section 0.C00 1lbs.
additional wt. applied to wall. { ie. Stucco. ) = 0.00 psf.
Eccentricity, dist from center of wall to Joad 7.25 inches

Depth to centroid of steel 5,00 inches
Weight of wall 90,63 psf.

weight of wall on design sectiocn 16,358.12 # / ft.
Total design load on design section 28,311.40 # / ft.

1

456.00 # / ft.
760.00 # / ft.

I

i

Steel ratic ( As / { b * d }} = 0.0113
Modulus of rupture (7.5 * (f'c™.5)) = 530.33 psi.
Modulus of elasticity ( Concrete ) = 4,030.51 ksi.
n = Es / Ec = 7.20
Cracking Moment = 261,41 in.-k
Delta Cracked = 0.65 in.

kkkkF kA X I AN Ik DESIGN SUMMARY P R R
Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.62 in. for all cases.
Wall is tension controled for all load cases, minimom steel strain is 0.01150
Maximum axial stress ( 81.24 psi. ) is less than .06 * f£'c = 300.0C¢ psi.
Phi Mn is greater than M cracked for all cases.

T
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— ==
| 9 Number 6 Bars
| Results shown are for 70.00 inch wide section,
i - =
! CASE 1 & Roof, U = 1.4D (M = pxa —— No P * Deflection. )
{ Service Load = 1.0D
| C TS mmmnoSSSms e |
| Service befl. = N.A. in. Mu = 45,50 in-k
| Ultimate Defl.= N.A. in Phi * Mn = 999,21 in-k
1= = I
| CASE 1 @ Mid-ht., U = 1.4D ( M = .5*P¥e + P * peflection, )
| Service Load = 1.0D
N |
}  Service Defl. = 0.04 in MU = 32.58 in-k
| Ultimate Defl.= 0.34 in Phi * Mn = 1,054.97 in-k
| = == |
| CASE 2 @ Roof, U = 1.2D + i.6 (Lr or S or R) + 1,0L (M=P*e, No P*Delta) |
| Service Lead = 1.0D + 1.0(Lr or 8 or R} |
e }
| Service Defl. = N.A. in. Mu = 125,66 in-k i
{ Ultimate Defl.= N.A. in. Phi * Mn = 1,9026.21 in-k i
H = |
i CASE 2 @ Mid-ht, U = 1.2b + 1.6(Lr or 8 or R} + 1.0L (M= 5*%*p*e 4+ P*Delta.)
| Service Load = 1.0D + 1.0{(Lr or S or R) |
| oo oo mm e !
| Service Defl. = 0.12 in Mu = 100.95 in-k
| Ultimate Defl.= 1.03 in Phi * Mn = 1,073.78 in-k
1=
t CASE 3 U = 1.Z2D + 1.6 { Lr or 5 oxr R} + 0.5W
| service load = 1.0D + 0,75L + 0.75%0.6W + 0.75(Lr or S or R}
| e e et e TS Smom T mSmms o mmms |
| Service Defl. = 0.41 in. Mu = 311.14 in-k
| Ultimate Pefl.= 3.18 in Phi * Mn = 1,073.78 in-k
= = ==
i CASE 4 U= 1.2D + 1.0W + 1.0%L + 0.5 {Lr or § or R}
| Service load = 1.0D + 0.75L + G.75%0.6W + ¢.75{nr or 5 or R)
st |
Service Defl. 0.41 in Ma = 419.41 in-k
gltimate Defl.= 4,35 in Phi * Mn = 1,053.93 in-k

CASE 5 U =
Service load =

(1.2 + 0.2 $ds)p + 1.0E + 1.0L + 0.28
(1.0 + 0.1 Sds}D + 0.75L + C.525F + 0

.75{(Lr or § or R}

Service Defl. 1.97 in Bu = 752.95 in-k
Ultimate Defl.= 7.7% in Phi * Mn = 1,057.16 in-k
B et |
CASE 6 U = 1.2D + 1.0W
Service load = 1.0D + 0.6W
T T e S !
Service Defl. = 0.52 in Mu = 389.14 in-k
Ultimate Defl.= 3.96 in Phi * Mn = 1,044.87 in-k
CASE 7 U = (1.2 + 0.2 8ds)b + 1.0E
service load = (1 + 0.148ds)D + 0.7E
e S |
{ Service Defl. 2.5% in Mu = 729.16 in-k
j Ultimate Defl.= 7.56 in Phi * Mn = 1,053.54 in-k
| ==|
| CASE 8§ U = 0.9D + 1.0W
| Service load = 0.6D + 0.6W
ettt |
| Service Defl. = 0.43 in M1 = 344,13 in-k
| Ultimate Defl.= 3.62 1in Phi * Mn = 1,029.68 in-k
I
| CASE 9 U = (0.9 - 0.2 8ds}D + 1.0E
| Service load = (0.6 — 0.14 sds)iD + 0.7E
| +m e ST s T T |
| Service Defl. = 2.22 in Mu = 589,26 in-k
| Ultimate Defl.= 6.35 in Phi * Mn = 1,020.97 in-k
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*%%%% PTLT UP WALL DESIGN ****%
Tiit- wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effecls per Section 11.8 of ACI 318-14,)
{using loading criteria of ASCE 7-16 and IBC 2018)
Description: Panel 40 - 102" Leg w/ 8'-0" Opening Page 1

*x+*x% ATLLOWABLE STRESSES AND DESIGN CRITERIA *****

f'c of concrete
Fy of steel
Basic wind speed —-—
zone of building (zone 4=typ. wall, zone 5=corner. -
Wind exposure catagory { B, Coxr D) ——

Lamda based on a mean rocf height
et design wind pressure based on inputed trib area
Kzt, Wind topographic factor
@ind lead ( p = Lamda * Tw * P net 30 )

(p = 1.99 * 1,00 * 15.20}
Seismic risk category {ASCE 7-106 Table 1.5-1) ——-
Seismic importance facter (ASCE 7-16 Tahle 1.5-2)
Is a geotechnical report available for this site? -
Site soil class (from soils report} -—=
Mapped spectral response for short periods, Ss (Site specific)
Fa ( Table 1613.2.3(1) of IBC 2018
Maximum spectral response acceleration at short periods, Sms =
Design spectral response acceleration at short periods, Sds =
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min})
Ev = 0.2 ¥ 8ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
wall thickness for design calculations

Fa * Ss.
2/3 * Sms.

_.Parapet height, height of wall above roof.

_ssign heighit, distance between £locr and roof.
“ixity coefficient

.Tributary width for design lcads

Uniform dead load on design section

Uniform live load on design section

Concentrated dead load on design section =
Concantrated tive load on design section
additional wt. applied to wall. { le. Stucco. )
Eccentricity, dist from centex of wall to load
Depth tc centroid of steel

Weight of wall

Weight of wall cn design section

Total design load on design section

Steel ratio ( 8s / (b * d }))

Modulus of rupture (7.5 * (£f¢”.5))

Modulus of elasticity ( Concrete )

n = Es / Ec

Cracking Moment

Delta Cracked

kkFhkkkkikhk A A hhkETH DESIGN SUMMARY FTx kA hEr kLI T A rh
Ultimate load capacity has been met for alil load cases, { Mu < Phi * Mn }.
Service load deflection is less than design ht./150 = 2.62 in.
Wall is tension controled for all load cases,
Maximum axial stress ( 70.89 psi. ) is less than
Phi Mn is greater than M cracked for all cases.

.06 * Ffc = 300,00 psi.

[

vy vV

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

4

B

38.50 feet

= 100,00 sq ft.

Il

v v

1.00
16.57 pst.

II

1,06

Yes

D

128.70 %

= 1,00

1.29

= 0.86

1l

il

Ik

1

i

31.1C pst.
0.17 D

0.00 %

7.25% inches
6.50 inches
2.00 feet
38.50 feet
0.85

12,50 feet
456.00 # / ft.
760.00 # / ft.

0.00 1bs.
= 0.00 1bs.

0.00 psf.

7.25% inches

5.00 inches
90.63 psf.
20,801.27 ¥ / ft.
36,001.27 # / ft.
0.0086

530.33 psi.
4,030.51 ksi.
7.29

380.91 in.-k

= 0.65 in.

for all cases.
minimum steel strain is 0.01576




SHUTLER CONSULTING ENGINEERS, INC. Job Name : Freeman Bldg B

Structural Engineers Job Ko. @ 21-41
12503 Bel-Red Road, Suite 100 Engr: 1 DAV
Bellevue, washington 28005 Date: : 1-23-2024 w-2f:5
(425) 450-4075 Sheet No.: W
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10 Numbezn & Bars |
Results shown are for 102.00 inch wide section. |

I
CASE 1 & Roof, U = 1.4D { M = P*e -~ Nc P * Ceflection. } |
Service Load = 1.9D |
e |
| Service Defl. = W.A., in. M 57.86 in-k H
| Ultimate Defl.= N.A. in. Phi * Mn = 1,136.12 in—-k I
b= -
i CASE 1 @ Mid-ht., U = 1.4D {( M = 5%p*e + P * Deflection. )
| Service Load = 1.0D |
S |
| Service Defl. = 0.04 in. Mu = 42.06 in-k
| Ultimate Defl.= 0.35 in. Phi * Mn = 1,210.35 in-k

| CASE 2 @ Roof, U = 1.2D + 1.6 (Lr ot 8 or R) + 1,0L (M=P*e, No P*Delta}
| Service Load = 1.0D + 1.0{(Lr or S or R}

Service Defl. = N.A. in. Mu = 159,792 in-k ]
Ultimate Defl.= N.A. in. Phi * Mn = 1,172.05 in-k i

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

| Service Defl. = 0.10 in. MU = 130.88 in-k |
| Ultimate Defl.= 1.09 in. Phi * Mn = 1,235.42 in-k |
|=== = |
|
I

| CASE 3 U= 1.2D + 1.6 { Lr or 5 or R ) + 0.5%W
service load = 1.0D + 0.75L + 0.75%0.6W + 0.75(Lr or S or R}

Service Defl, = 0.3¢6 in. Mu = 403,37 in-k ]
Ultimate Defl.= 3.35 in. Phi * Mn = 1,235.42 in-k i

D+ 1.0W + 1L.0L + 0.5 (Lr or S or R) |

CASE 4 =1,
= 1.0D + 0.75L + 0G.75*%0.6W + 0.75{(Lr or S or R} |

N

Service befl, = 0.36 in. Mu = 541.08 in-k
Ultimate Defl.= 4.56 in. Phi * Mn = 1,208.96 in-k

CASE 5 © = (1.2 + 0.2 8ds)D + 1L.0E + 1.0L + 0.23
service toad = (1.0 + 0.1 8ds}D + 0.75L + 0.5235E + 0.75{Lr or 5 or R)

Service Defl. = 1.81 in. Mu = 972,12 in-k |
Ultimate Defl.= i

i
(oo
-
-
b
=1
o
3
=
*
=
=)
|
-
e
[
(¥
N
o
o
i
|
=

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

Service Defl. = 0.39 in. Mu = 489,55 in-k |
Jltimate Defl.= 4.16 in. phi * Mn = 1,196.90 in-k |
1
CASE 7 U= (3.2 + 0.2 s8ds)D + 1.0E
service load = (1 + 0.148ds)D + O.7E |
| e NS !
| Service Defl. = 2.51 in. Mu 940,62 in-k 1
| Ultimate Defl.= 7.93 in, Phi * Mn = 1,208.44 in-k |
! —
{ CASE 8 U = 0.9D + 1.0W |
| Service load = 0.6D + 0.6W |
| = o= EsTom |
| Service Defl. = 0.37 in. Mu = 441,78 in-k ]
| Ultimate Defl,= 3.80 in. Phi * Mn = 1,176.67 in-k i
p | = = = === |
{1 caSE 5 U= (0.9 - 0.2 Sds)D + 1.0E |
= | Service lecad = (0.6 - 0.14 5ds)D + 0.7E
ettt ettt |
| Service Defl. = 2.12 in. Mu = 767.96 in-k

!
| Ultimate Defl.= 6,65 in. Phi * Mn = 1,165.07 in-k |
|
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*%%%% TILT UP WALL DESIGN *****

7ilt- wall design program, Version 1.0, latest revision 3-3-2021

(Considering P-Delta effects per Secticn 11.8 of ACI 318-1
{using leoading criteria of ASCE 7-16 and IBC 2018)

Description: Panel 42 - 36" Leg w/ 3°-4" Opening

**+%% ALLOWABLE STRESSES AND DESIGN CRITERIA *****

flc of concrete
Fy of steel
Basic wind speed
%one of pbuilding {zone 4=typ. wall, zone 5=corner.
Wind exposure catagory ( B, C or D)

Lamda based on a mean roof height
Net design wind pressure based on inputed trib area
Ezt, Wind teopographic factor
Wind load { p = Lamda * Iw * P net 30 }

(p = 1.0% * 1,00 * 15,20}
Seismic risk category {ASCE 7-16 Table 1.5-1)
Seismic importance factor (ASCE 7-16€ Table 1.5-2)
Ts a gectechnical report available for this site?
site soil class (from scils report)
Mapped spectral response for short periods, Ss (Site specific)
Fa ( Table 1613.2.3{(1) of IBC 2018 )
Maximum spectral response acceleration at short periods, Sms = Fa * Ss.

4,)

Design spectral response acceleration at short periocds, s8ds = 2/3 * Sms.

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

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calculations

Parapet height, height of wall above rocf.

““gsign height, distance between floor and roof.

----- ixity coefficient

Tributary width for design loads

Uniform dead load on design section

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

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratio { As / (b * d 1))

Modulus of rupture (7.5 * (f'c¢™.5)}

Modulus of elasticity ( Concrete }

n = ks / Ec

Cracking Moment

Delta Cracked

ThhkkdkEER R kA AL X DESIG‘N SUMMARY Ak kkAERFLT A A F LA LR

[

Ultimate load capacity has been met for all load cases, ( Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.60 in. for all cases.
Wall is tension controled for all iocad cases, minimum steel strain is 0.01359
Maximum axial stress { 78.97 psi. ) is less than .06 * f£'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.

Page 1

= 5,000.00 psi.
= §0,000.00 psi.
> 95 MPH

> 4

> B

= 38.50 feet

= 160.00 sqg ft.
1,00

= 16.57 pst.

> IL

= 1.00

> Yes

> D

= 128.70 %
= 1,00

= 1,29

= 0.86
31.1¢ pst.
.17
.00
.25 inches

.50 inches

.25 feet

= 3B.25 feet

= 0.85

4.67 feel

503.00 # / ft.

= §38.00 # / ft.
0.00 1lbs.

0.00 1lbs.

0.00 psE.

7.25 ianches

= 5.00 ilnches

= 90.63 pst.
7,832.19 # / ft.
14,094,686 # / ft.
¢.0098

530.33 psi.

= 4,030.51 ksi.
7.20

134.44 in.-k

= Q.64 in.

I

N

1
Moy~ OO

[N
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% _escription: Panel 42 - 38" Leg w/ 3'-4" Opening Page 2

4 Number 6 Bars
Results shown are for 36.00 inch wide section.

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

| Service Defi. = W.A, in. Mu = 23,84 in-k
| = - Jp— - =
{ CASE 1 @ Mid-ht., © = 1.4D ( M = .5%P%e + P * Daflection. |

! Service Load = 1.0D

Service Defl. = G.04 in. Mu = 17.24 in-k
478,09 in-k

i
o
w
-]
F
o
el
=3
-

*
=
5

|

|

] Ultimate Defl,.

1 —— == =
I

!

i
f
i
!
{
H
}
H
| Ultimate Defl.= N.A. in. Phi * Mn = A450.68 in-k {
{
|
{
!
!
i
|
CASE 2 @ Roof, U = 1.2D 4+ 1.6 {Lr or S or R) + 1.0L (M=P*e, Nc P*Delta} 1
Service Load = 1.0D + 1.0{Lr or S or R) {
Service Defl. = N.A. in, Mu = 65.83 in-k

! f
{ Ultimate Defl.= R . 465,19 in-k

I = == - |
t \
j [

|
j=a
i
-
=]
o
=3
i

*
=
=4

CASE 2 @ Mid-ht, U = 1.2D + 1.6{Lr or 3 oxr R} + 1.0L (M=.5*P*e + P*Delta.)
Service Load = 1.,0D + 1.0{Lr or S or R)

| Service Defl. = G.12 in. Mz = 54,36 in-k H
| Ultimate Defl, i
|==== = = = = =|
| CASE 3 U= 1.2D + 1.6 { Lr or 8§ or R} + C.5W

| Service load = 1.0D + 0.75L + 0.75*0.6W + C.75(Lr or S or R} |

1
-
T
[o39
P
5
i)
=2
[

o
=

B
W
o
o
5
-]
b
o]

[
=

1
o
(98]
[e+]
[
=]
=
c
I
—
o
o
()]
[as]
b
2}
i
o~

foen|  Service pefl, . |
T Ultimate Defl.= 3,33 in. Phi * Mn = 488,57 in-k [
| === = |
| |
| |

CASE 4 U=1.2D + 1.0Ww + 1,0L + 0.5 (Lr or S or R)
Service load = 1.0D + 0.75%%L + 0.75*0.6W + 0.75{(Lr cxr § or R}

Service Defl., = 0.38 in. Mu = 202.04 in-k |
Ultimate Defl.= 4,39 in. Phi * Mn = 477.89% in-k

CASE 5 U = (1.2 + 0.2 8ds)D + 1.0E + 1.0L + 0.28 |
service load = (1.0 + 0.1 8ds)D + 0.75L + 0.525E + 0.75(Lxr or 3 or R}

| BService Defl. = .86 in. Mu = 359.61 in-k

| Ultimate Defl.= = i i

| ==== = == == }
{
[

|
3
)
e
=
=]
g
=3
H
*
=
5]
1
s
-
o
L0
—~
=
o
|
=

| CASE 6 U = 1.2D + 1.0W
| Service load = 1.0D + 0O,6W

| Service Defl. = 0.41 in. Mu = 181.28 in-k |

| Ultimate befl.= 3.96 in. Phi * Mn = 473.02 in-k |

i = |

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

| Service lcad = (1 + 0.148ds)D + 0.7E

= oo m oo 1
Service Defl., = 2.46 in. Mu = 347.09 in-k ]

Ultimate Defl.= 7.54 in. Phi * Mn = 477.37 in-k

CASE 8 U = 0.9D + 1.0W i
Service load = 0.6D + 0.6W |

| Service Defl. = 0.39 in. Mu = 163.43 in-k [
i Ultimate Defl.= 3.62 in. Phi * Mn = 465.40 in-k i
= = == = |
] CASE 9 U= (0.9 - 0.2 8ds}D + 1.0E i
é i Service Zcad = (0.6 - 0.14 8ds)D + 0.7E
e !
| Service Defl, = 2.08 in. Mu = 283.27 in-k

|
| Ultimate Defl.= 6.31 in. Phi * Mn = 461.03 in-k
I
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*%%x%% TILT UP WALL

Tilt- wall design program,

Version 1.0,

DESIGN **#*%*

latest revision 3-3-2021

{considering P-Delta effects per Section 11.8 of ACI 318-14,)
(using loading criterlia of ASCE 7-16 and IBC 2018)

Description:

Panel 55 — 60" Leg w/ 15'-0" Openings

**++* ALLOWABLE STRESSES AND DESIGN CRITERIA *****

f'c of concrete

Iy of steel

Basic wind speed

Zone of building (zone 4=typ. wall,

wind exposure catagory { B, C or D]
Lamda based on a mean roof height

Het design wind pressure based on inputed trib area

Kzt, Wind topographic factor
Wind load ( p = Lamda * Iw * P net 30 )
(p = 1.09 * 1,00 * 15.20}

zone 5=corner.

Sejsmic risk category (ASCE 7-16& Table 1.5-1)
Seismic importance factor (ASCE 7-16 Table 1.5-2)
Is a geotechnical report available for this site?

Site soil class {(from soils report)

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

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

Maximum spectral response acceleration at short periods, Sms = Fa * Ss.
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. =
0.1 Wp

Seismic load, Fp = .4 * 8ds * Ip * Wp,
Ev = 0,2 * 8ds * Ip * D

Maximum allowed cverstress

Wall thickness for weight calculations
Wwall thickness for design calculations

_ Parapet height, height of wall above rocf.
esign height, distance between floor and roof.

Tributary width for design loads

Uniform dead lecad on design section
Uniform live load on design section
Concentrated dead load on design section
Concentrated live load on design secticn
Additional wt. applied to wall. ( ie,
Feccentricity,
Depth to centroid of steel

Weight of wall

Weight of wall on design section
Total design load on design section
Steel ratic {( As / (b * d }}
Modgulus of rupture (7.5 * (f'c™.5)}
Modulus of elasticity ( Concrete )}
n =Es / Ec

Cracking Moment

Delta Cracked

kxFrEFAF A AL R XFTXx DESIGN SUMMARY R RS

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

Stucco.
dist from center of wall tc load

{min)

)

Il

1

1

1
v v v

Page 1

5,000.00 psi.
§0,000.00 psi.
95 MPH

4

B

38.50 feet

= 100.00 sq ft.
= 1.00

1

|

1
A

|
[
I
v v i

16.57 pst.

IT

1.00

Yes

D

128.70 %

= 1.00

]

1

= 1.29

0.86
39.68 psf.
0.17 b
0.00 %

= 9.25 inches

i

1

il

Il

1

It

i

It

1

8.50 inches
4.00 feet
38.50 feet
0.85

12,50 feet
503.900 # / ft.
838.00 # / ft.

0.00 lbs.
C.00 lbs.

0.00 psf.

8.25 inches

7.00 inches
115.63 pst.
29,430,18 # / ft.
46,192.68 # / ft.
0.0073

530.33 psi.
4,030.51 ksi.
7.20

383.16 in.~-k

= 0.50 in.

{ Mo < Phi * Mn }.
= 2.62 in.

for ail cases.

Wall is tension contreled for all lead cases, minimum steel strain is 0.01760

Maximum axial stress

{ 116.9C psi.

)

is less than

Phi Mn is greater than M cracked for all cases.

.06 * flc = 300.00 psi.
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Description: Panel 55 - 60" Leg w/ 15'-0" Openings Page 2

7 Number & Bars
Results shown are for 60.00 inch wide section.

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

| Service Defl. = N.A, in Mu = 72.62 in-k |
| Ultimate Defl.= N.A. in. Phi * Mn = 1,134.11 in-k |
| = = |
| CASE 1 @ Mid-ht., U= 1.4D ( M = .5*P*e + P * Deflection. } |
| Service Load = 1.0D |
e |
Service Defl. = 0.04 in, Mu = 50.37 in-k
Ultimate Defl.= 0.28 in. Phi * Mn = 1,273.81 in-k

CASE 2 @ Roof, U = 1.2D + 1.6 {(Lr or 8 or R) + 1.0L (M=P*e, No P*Delta}
Service Licad = 1.9p + 1.0{(Lr or 8 or R)

| Service Defl. = N.A, in. Mu = 200.52 in-k |

| Ultimate Defl.= N.A. in, Phi * Mn = 1,186.9%3 in-k |

| S e |

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

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

S |
Service Defl. = 0,10 in, Mu = 148.90 in-k
Ultimate Defl.= 0.82 in. Phi * Mn = 1,306.10 in-k

CASE 3 U =1,2D + 1.6 { Lr ox 8§ or R ) + 0.5W
Service load = 1.,0D + 0.75L + 0.75%0.6W + 0.75(Lr cr § or R)

| = e e oo |
(WTW Service Defl. = G.29 in. Mz = 395.%5 in-k
Ultimate Defl.= 2.17 in. Phi * Mn 1,306.10 in-k

I
I
== = = I
CASE 4 U= 1,20 + 1.0 + 1.0L + 0.5 (Lr or § or R)

|

Service load = 1.0D + 0.755L + 0.75*0.6W + 0.75{Lr or S or R}

Ultimate Defl.= 2,%6 in. Phi * Mn = 1,267.40 in-k
CASE 5 U = (1.2 + 0.2 8ds)b + 1.0E + 1.0L + 0.25

I
|
|
|
H
] Service Dhefl, = 0.29 in. Mu = 527.68 in-k
|
|
|
I

Service lcad = {1.0 + 0.1 Sds}D + 0.75L + 0.525E + (¢.75(Lr or S or R}

| Service Defl. = 1.81 in. Mu = 1,175.52 in-k

| Ultimate Defl.= 6.56 in Phi * Mn = 1,277.45% in-k

I === _

| CASE 6 U = 1,2D + 1.0W

| Service leoad = 1.0D + C.6W

| o e e e T T S ST T e |

{ Service Defl. = 6.31 in. Mu = 480.57 in-k |

| Ultimate Defl.= 2.73 in. Phi * Mn = 1,249.75 in-k

— == s mm s e |

| CRSE 7 U= (1.2 + 0.2 8ds)D + 1.0E

| Service lcad = (1 + 0.148ds)D + 0.7E |

| o e oo !

| Service befl. = 2.49 in, Mu = 1,146.70 in-k |

| Ultimate Defi.= 6,42 in. Phi * Mn = 1,270.40 in-k |

=== = — ===

| CASE B U = 0.9D + 1.0W |

| Service load = 0.6D + (0.6W {

M §

{ Service befl. = 0.29 in. Mu = 437.57 in-k I

| Ultimate Defl.= 2.54 in. Phi * Mn = 1,213.53 in-k {

H = = |

E CASE 9 U= {0.9 - 0.2 Sds)D + 1.0E

| Service lcoad = (0.6 - 0.14 8ds)b + 0.7k

T |
Service Defl, = 2,14 in. Mu = 963,01 in-k

| |
| Ultimate Defl,= 5.66 in. Phi * Mn = 1,192.74 in-k
i |
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Tilt- wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per section 11.8 of ACI 318-14,)
{using leoading criteria of ASCE 7-16 and IBC 2018)

Description: Panel 58 - 73" Leg w/ 7'-6" & 11'-7.5" Openings Page 1
*x%%%% ALLOWABLE STRESSES AND DESIGN CRITERIA *****

f£'¢ of concrete
Py of steel

6,000.00 psi.
60, 000,00 psi.

Basic wind speed —-=> 95 MPH
Zone of building {zone 4=typ. wall, =zone 5=corner. > 4
Wind exposure catagory { B, C or D) -—> B

Lamda based on a mean roof height = 38.50 feet

Net design wind pressure based on inputed trib area = 100.00 sq ft.

Kzt, Wind topegraphic factor = 1.00
Wind load {( p = Lamda * Iw * P net 30 ) = 16.57 psf.
(p = 1.09 * 1,00 * 15.20)

Seismic risk category (ASCE 7-16 Table 1.5-1} -——> II

Seismic importance factor (ASCE 7-16@ Table 1.5-2) = 1,00

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

Site soil class (from soils report) > D

Mapped spectral response for short periods, Ss {8ite specific) = 128.70 %

Fa { Table 1613.2.3(1) of IBC 2018 ) = 1,00

Maximum spectral response acceleration at short pericds, Sms = Fa * Ss. = 1,29

Design spectral respomnsge acceleration at short periods, Sds = 2/3 * 3ms. = 0.886

Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (mim)} = 31.1C psE.

Ev = 0.2 * 8ds * Ip * D = 0.17 D

Maximum allowed overstress = (.00 %

Wall thickness for weight calculations = 7.25 inches

Wall thickness for design calculations = 6,50 inches

_Parapet height, height of wall above roof. = 0.00 feet

/" esign height, distance between floor and roof. = 37.00 feet
é_ """""" ixity coefficient ' = 0.85

Tributary width for design loads = 15.69 feet

Uniform dead leoad on design section = 60.00 # / ft,

Uniform live lead on design section = 100.00 ¥ / ft.

Concentrated dead icad on design secticn = 0.00 lbs.

Concentrated live load on design section = 0.00 lbs.

additional wt. appiled to wall. { ie. Stucco. )} = 0.00 psf,

I

Eccentricity, dist from center of waii to load 7.25 inches

Depth to centroid of steel 5.00 inches
Weight of wall = 90.63 pst.

Weight of wall on design section = 22,359.48 ¥ / ft.
Total design load on design secticn 24,869.88 # / ft.

Il

Steel ratio (As / (b * d)) = (0.016%

Modulus of rupture (7.5 * (f'c”.5)) = 580.95 psi.

Modulus of elasticity { Concrete ) = 4,415.290 ksi,
= 6.57

n = Es / Ec
Cracking Moment = 298.63 in.-k
Delta Cracked = 0,60 in.

khEx XA AL XA T TR Ad R KL DESIGN SUMMARY EE R TR ]
Ultimate load capacity has been met for all lcad cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./i50 = 2.32 in. for all cases.
wall is tension controled for all load cases, minimum steel strain is 0.00915
Maximum axial stress ( 68.75 psi. ) is less than .06 * f'c = 360.00 psi.
Phi Mn is greater than M cracked for all cases.
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% pescripticn: Panel 58 - 73" Leg w/ 7'-8" & 11'-7.5" Openings Page 2
[ === = = |
| 14 Number © Bars |
| Results shown are for 73.00 inch wide section. |
| ==== == == = == == = =1
| CASE 1 @ Rogf, U = 1.4D ( M = P*e -- No P * Deflection. ) |
| Service Load = 1.0D |
| e e e e S T ST ST e |
| Service Defl. = N,A. in. Mu = 9.56 in-X |
| Ultimate Defl.= N.A. in. Phi * Mn = 1,501.17 in-k |
|====== = . - w=sa== !
| CASE 1 @ Mid-ht., U = 1.4D ( M = .5*%P*%e + P * Deflection. } |
| Service Load = 1.0D |
T |
| Service Defl. = 0.01 in Mu = 6.15% in-k |
| Ultimate Defl.= 0.04 in Phi * Mn = 1,574.01 in-k |
| = = ======|
| CASE 2 @ Roef, U = 1.2D + 1.6 {(Lr or § or R) + 1.0L (M=P*e, No P*Delta} |
| Service Load = 1.0D + 1.0{(Lr or 5 or R)
| o e T S ST S e e e |
| Service Defl, = N.A. in. Mu = 26.3% in-k |
| Ultimate Defl.= N,A, in. Phi * Mn = 1,506.61 in-k |
! a = = |
| CASE 2 @ Mid-ht, U= 1.2D + 1.6(Lxr or $ or R} + 1.0 (M=,5*P*e + P*Delta.)|
| Service Load = 1.0D + 1,0(Lr or § or R)
J e e e e e e T S ST o T T S |
| Service Defl. = 0,02 in. Mu = 16.69 in-k |
| Ultimate Defl.= 0.11 in. Phi * Mn = 1,569.04 in-k |
| = = |
| casge 3 U=1.2p + 1.6 { Lr or S or R} + 0.5W |
.. | sService load = 1.0p + 0.75L + 0.75%0,6W + 0.75(Lr oxr S or R} |
I e |
..} Service Defi., = 0.38 in M = 260.60 in-k |
| Ultimate Defl.= 1.79 in Phi * Mn = 1,569.04 in-k
= = - o
| CASE 4 U= 1.2D + 1.0 + 1.0L + ©.5 (Lr or 8§ or R) |
| Service locad = 1.0D + 0.75L + 0.75*0.6W + 0.75{Lr or S or R) |
T !
| Service Defl. 0.38 in Mu = 489,48 in-k |
| Ultimate Defl.= 3.37 in Phi * Mn = 1,565.05 in-k |
| - ====|
| CASE 5 U = (1.2 + 0.2 8ds)D + 1.0E + 1.0L + 0.28 |
| Service load = (1.0 + 0.1 Sds}D + 0.75L + 0.525E + 0.75(Lr or $ or R} |
I |
| Service Defl. = 1.70 in Mu = 937.29 in-k
| Ultimate Defl.= 6.44 in Phi * Mn = 1,573.21 in-k |
' = = = ==}
| CASE 6 U = 1.2D + 1.0W i
| Service load = 1.0D + 0.6W I
e U [
| Service Defl, = 0.69 in Mu = 482.78 in-k |
j Ultimate Defl.= 3.33 in Phi * Mn = 1,563.23 in-k |
| == === - = !
| CASE 7 U = (1.2 + 0.2 Sds)D + 1.0FE |
| Service load = (1 + 0,148ds)D + 0.7E |
| e e e e e T TS S S T T e e e |
| Service Defl., = 2.49 in. Mu = 933.34 in-k |
| Ultimate Defl.= 6.41 in, Phi * Mn = 1,572.49 in—k ]
I = = |
| CASE 8 U = 0.9D + 1.0W |
| Service load = 0.6D + 0.6W |
o e e e e e S T T TS T e e e e |
{ Service Defl. = 0.64 in. Mu = 454,95 in-%k |
| Ultimate Defl.= 3.16 in, Phi * Mn = 1,547.02 in-k ]
= = = = I
/| CARSE 9 U = (0.9 - 0.2 5ds)D + 1.0E !
& | Service load = (0.6 - 0.14 sds)D + 0.7E i
p | e e e T S S ST T ST T T S T e T e e \
| Service Defl. 2.29 in Mu = 823.76 in-k i
| Ultimate Defl.= 5.74 in Phi * Mn = 1,537.73 in-k |
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#x%k% PILT UP WALL DESIGN **¥*x

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

Description: Panel 58 — 85" Leg w/ 77-6" Opening Page 1
tx+%x%* ALLOWABLE STRESSES AND DESIGN CRITERIA *****

flc of concrete
Fy of steel

1

6,000.00 psi.
60,000.00 psi.

Basic wind speed ~—=-> 95 MPH
Zone of building (zone 4=typ. wall, zone 5=COrmner. ——=> 4
vWind exposure catagory { B, C or D) ——=> B
Lamda based on a mean roof height = 38.50 feet
Net design wind pressure based on inputed trib area = 100.00 sg ft.
Kzt, Wind topographic factor = 1.00
Wind load ( p = Lamda * Iw * P net 30 ) = 16.57 psf.
{(p = 1.09 * 1.00 * 15.20}
Seismic risk category (ASCE 7-16 Table 1.5-1) —-—-> II
Seismic importance factor {ASCE 7-16 Table 1.5-2) = 1,00
Is a geotechnical report available for this site? ——=> Yes
site soil class [(from soils report) : -—==> D
Mapped spectral response for short periods, Ss (8ite specific) = 128.70 %
Fa [ Table 1613.2.3(1} of IBC 2018 } = 1.90
Maximum spectral response acceleration at short periods, Sms = Fa * S5s. = 1.29
Design spectral response acceleration at short pericds, Sds = 2/3 * Sms. = 0.86
Seismic load, Fp = .4 * &ds * Ip * Wp, 0.1 Wp (win} = 31.10 psf.
By = 0.2 * Sdg * Ip * D = 0.17 T
Maximum allowed overstress = 0.00 %
Wall thickness for weight calculaticns = 7.25 inches
Wwall thickness for design calculations = §,50 inches
~Barapet height, height of wall above roof. = 0.00 feet
asign height, distance between floor and roof. = 37.0C feet
“Fixity coefficient = 0.85
Tributary width for design loads = 10.83 feet
Uniform dead load on design section = 60.00 % / ft.
Uniform live load on design section = 100.00 # / ft.
concentrated dead load on design section = 0,00 1lbs.
Concentrated live load on design section = 0.00 1bs.
Additional wt. applied to wall, ( ie. Stucco. ) = 0.00 pst.
Eccentricity, dist from center of wall to leoad = 7.25 inches
Depth to centroid of steel = 5,00 inches
Weight of wall = 90.63 pst.
Weight of wall on design section = 15,433.60 # / ft.
Total design load on design section = 17,166,406 # / ft.
Steel ratic (As / { b * d ) = (.0062
Modulus of rupture (7.5 * (f'c”.5)) = 580.95 psi,
Modulus of elasticity ( Concrete ) = 4,415.20 ksi.
n =Es / Ec = §.57
Cracking Moment = 347.72 in.-k
Delta Cracked = 0,60 in.

k*krkkkxkk*E* R xF A DESIGN SUMMARY *hkhkhkhkkxExF R hrk A AL
Ultimate load capacity has been met for all load cases, ( Mu < Phi * Mn ).
Service load deflection is less than design hit./150 = 2.52 in, for all cases.
Wall is tension controled for all load cases, minimum steel strain is G.0289%4
Maximum axial stress ( 40.75 psi. ) is less than .06 * f£'c = 360.00 psi.
Phi Mn is greater than M cracked for all cases.
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Description: Panel 58 - 85" Leg w/ 7'-6" Opening Page 2

I J
I 6 Number & Bars |
H Results shown are for 85,00 inch wide section. |
| I
f I
I |

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

| Service Defl. = M.A. in, Mu = 6,60 in-k |
| Ultimate Defl.= N.A. in. Phi * Mn = £89.22 in-k |
I = I
| CASE 1 @ Mid-ht., U= 1.4D ( M = .5*P*e + P * Deflection. } |
| Service Load = 1.0D |
| e e e e T eSS S TS m T T e |

Service Defl. = 0,00 in. Mu = 4.44 in-k |

TUltimate befi.= 0.05 in. Phi * Mn = 747.58 in-k |

CASE 2 @ Roof, U =1.2D + 1.6 {Lr or 8 or R} + 1.0L (M=P*e, No P*Delta) H
Service Load = 1.0D + 1.0{Lr or S5 or R)

Mu = 18.22 in-k i
Phi * Mn = 093.56 in-k I

1
=
o=
.
=

Sexrvice Defl.
Gltimakte Defl,

]
=
b=l
"
=]

CASE 2 @ Mid-ht, U= 1.2D + 1.6(Lr or 3 or R} + 1.0L {M=.5*P*e + P*Delta.)|
service Load = 1.0D + 1.0(Lr or § or R)

Service Defl. = 0.01 in. Mu = 12.01 in-k
Ultimate Defl.= 0.14 in. Phi * Mn = 743,59 in-k

I I
I I
I == |
I |
! |

CASE 3 U = 1.2D + 1,6 {( Lr or S or R } + 0.5W
service load = 1.0D + 0.75L + 0.75%0.6W + 0.75{Lr or 5 or R}

Service Defl. = 0.22 in. Mu = 187.50 in-~k |
Ultimate Defl.= 2.15 in. Phi * Mn = 743.59 in-k |

CASE 4 g=1.20 + 1.0 + 1,08 + 0.5 (Lr ¢r S or R} |
= 1,0D + 0.75L + G.75*0.6W + 0.75(Lr or 8 or R)

| Ultimate Defl.= 4.05 in. Phi * Mn = 740.38 in-k
=== === — = —

i
[
| Service Defl. = Q.22 in. Mu = 351.36 in-k i
|
I
i casE 5 U= (1.2 + 0.2 8ds}D + 1,0E + 1.0L + 0.28

= (1.0 + 0.1 sds)D + 0.75L + 0.525E + 0.75{Lr ox S or R} |

Service Defl, = 1,01 din. Mu = 676.00 in-k |
Ultimate Defl.= 7.74 in. Phi * Mn = 746.93 in-k |

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

CASE 9 U = {0.9 - 0.2 Sds)D + 1.0E
gervice load = (0.6 - 0.14 Sds}D + C.7E

| Service Defl. = 0.2% in, Mu = 346.04 in-k |
| Ultimate Defl.= 4,00 in. Phi * Mn = 738.92 in-k |
| = = = |
| CASE 7 U = (1,2 + 0.2 Sds)D + 1.0E i
| Service load = {1 + 0,148ds)D + 0.7E
e |
| Service befl. = 2.20 in. Mu = 672.87 in-k |
| Ultimate Defl.= 7.71 in Phi * Mn = T746.35 in-k ]
' ) = o=}
| CASE 8 U = 0.9D + 1.0W I
| Service load = 0.6D + 0.6W |
o mSmmsTommooTee |
1 service Defl. = 0.28 in. My = 323,15 in-k

| Ultimate Defl.= 3.79 in. Phi * Mn = 725.91 in-k

I

|

|

| Service Defl. = 1.9% in. Mu = 582.12 in-k i
{ Ultimate Defl.= 6.89 in. Phi * Mn = 718.46 in-k I
| I
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*xx%% TILT UP WALL DESIGN **¥***

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

(using loading criteria of ASCE 7-16 and IBC 2018}
Description: Panel 59 - 30" Leg w/ 3'-4" Opening

*%%%% ALT,OWABLE STRESSES AND DESIGN CRITERIA FEEKK
f'c of concrete
Fy of steel
Rasic wind speed
Zone of building (zone 4=typ. wall, =zone 5=corner.
Wind exposure catagory ( B, C or D)
Lamda hased on a mean roof height
Net design wind pressure based on inputed trib area
Kzt, Wind topographic factor
wWind load ( p = Lamda * Iw * B net 30 )
{(p = 1.09 * 1.00 * 15.20)
Seismic risk category (BSCE 7-16 Table 1.5-1)
Seismic importance factor (ASCE 7-16 Tahle 1.5-2)
Is a geotechnical report available for this site?
3ite soil class (from soils report)
- Mapped spectral respoense for short pericds, Ss (Site specific)
Fa ( Table 1613.2.3(1) of IBC 2018 )}
Maximum spectral response acceleration at short periods, Sms = Fa * 3s.

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

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

Maximum allowed overstress

Wall thickness for weight calculatlcns

Wall thickness for design calculations

parapet height, height of wall above roof.
‘esign height, distance betwesn floor and roof,
-ixity coefficient

Tributary width for design loads

Uniform dead load on design section

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

Weight of wall

Weight of wall cn design section

Total design load on design section

Steel ratio { As / { b * d))

Modulus of rupture (7.5 ¥ {Efc™.5))

Modulus of elasticity ( Concrete }

n = Es / Ec

Cracking Moment

Delta Cracked

XhkxkrrhhkkkEkxhkkd DESIGN SUMMARY FEE R EEE RS S L E

1

Page 1

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

4

B

38.50 feet
169.00 sq ft.
= 1.00

= 16.57 psf.

T v v v

i

I

1.00

Yes

D

128.70 %

1.00

1.29

.86

= 31,10 psf.

= 0.17 D

= 0.00 %

= 7.25 inches

= 6.50 inches

= 3,50 feet

= 36.50 feet

= 0.85%

= 4 67 feet

= 435,00 ¥ / ft.
= 725.00 % / ft.
0.00 1bs.

v v iV

= 0.00 1bs.

Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.48 in. for all cases.
Wall is tension controled for all lcad cases, minimum steel strain is 0.01090

Maximum axial stress ( ©9.80 psi. } is less than .06 * f£'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.

[

0.00 psit.

7.25 inches

5,00 inches
90,63 pst,
8,046.45 § / ft.
13,463.,65 § / ft.
= .0117

= 530.33 psi.

= 4,030.51 ksi.

= 7.20

= 112.03 in.-k

= 0,58 in,

I

1
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sescription: Panel 59 - 30" Leg w/ 3'-4" Opening

H
i 4 Number & Bars |
I

Results shown are for 30.00 inch wide section. |

| CASE 1 @ Roof, U = 1.4D ( M = P*e -- No P * beflection. )
| Service Lioad = 1.0D ]

| Service befl. = N.A. in Ma = 20.62 in-k |
| Ultimate Defl.= N,A. in. Phi * Mn = 442,77 in-k
[p— - |
| CASE 1 @ Mid-ht., U = 1.4D ( M = .5%*p*e + P * Deflection. ) I
| Service Load = 1.0D |
i |
| Service Defl. = 0.04 in. Mu = 14.69 in-k
| Ultimate Defl.= 0.31 in, Phi * Mn = 465.98 in-k

| CASE 2 @ Roof, U= 1.2D + 1.6 (Lr oxr § or Ry + 1.0% {M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0{Lr or 8 or R] . |

Service Defl, = N.A. in. Mu = 56.95 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 454,92 in-k

CASE 2 @ Mid-ht, U = 1.2D + 1.6{(Lr ¢r § or R) + 1.0L {M=,5*P*e + P*Della.}
Service Load = 1.0D + 1.0{Lxr or 8 or R)

I
<
[
[
I
=

Service Defl. Mu = 44,91 in-k

|

| Ultimate Defl. Fhi * Mn = 478,12 in-k
| = = = - =
!
1

I
o
W0
1y
=
=]

CASE 3 U = 1.2D + 1.6 ( L,x or 5 or R ) + C.5W
Service load = 1.0D + 0.75L + ©.75*0.6W + C.75(Lr or S cor R)

-1 Service Defl. = 0.37 in. M = 133.00 in-k |
| Ultimate Defl.= j Phi * Mn = 478.12 in-k |
| CASE 4 U=1.2D + 1.0W + 1.0L + 0.5 {Lr or S or R)
| Service load = 1,00 + 0.75L + 0.75*0.6W + 0.75(Lr ¢x S or R} |

I
N
-3
oo
H
o

| S8Service Defl. = 0.37 in. Mu = 178.86 in-k |

j Ultimate Defl.= 3.79 in. Phi * Mn = 469.20 in-k ]

| = = ==

| CASE 5 U= (1.2 + 0.2 8ds)D + 1.0 + 1.0L + 0.25

| Service load = (1.0 + 0.1 Sds)D + 0G.75L + 0.525E + G.75(Lr or $ or R} |

| e S S S S ST SRS mE T s e T T |
Service Defl, = 1.73 in. Mu = 320.25 in-k

Ultimate Defl.= 6.77 in. Phi * Mn = 470.92 in-k

CASE 6 0D = 1.2D + 1.9%W
Service load = 1.0D + 0.6W

Service Defl. = 0,47 in. Mu = 162,37 in-k
Ultimate Defi.= 3.46 in. Phi * Mn = 465.14 in-k
= = = = |
I
|

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

Service Defl. = 2,26 in. Mu = 310.67 in-k
Ultimate Defl.= 6.58 in. Phi * Mn = 469.29 in-k

CASE 8 U = 0.9D + 1.0W
Service load = 0.6D + 0.6W

Service Defl. = 0.38 in. My = 147.03 in~k |

|

| Ultimate Defl.= 3.17 in. Phi * Mn = 457 .86 in-k

! - = ==
H
|

CASE 9 U = (0.9 - 0.2 5ds)D + 1.0E
Service lead = (0.6 - 0.14 Sds)p + 0.7E |

| Service befl. = 1.93 in. Mu = 255.74 in-k
| Ultimate Defl.— 5.54 in. Phi * Mn = 453.68 in-k
|
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*k%x%% TILT UP WALL DESIGN *****

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

Description: Panel 61 — 30" Leg w/ 20'-0" Opening Page 1
*x%%%*x ALLOWABLE STRESSES AND DESIGN CRITERIA *¥**%¥

f'c of concrete
Fy of steel

6,000.00 psi.
60,000.00 psi.

Basic wind speed ~-—-~> 95 MPH
Zone of building (zZone 4=typ. wall, zone 5=corner. e A
Wind exposure catagery ( B, C or D) ~--> B
Lamda based on a mean roof height = 38.50 feet
Net design wind pressure based on inputed trib area = 100.00 sq ft.
Kzt, Wind topographic factor = 1.00
Wind load { p = Lamda * Iw * P net 30 ) = 16.57 pst,
(p = 1.09 * 1.00 * 15.20)
Seismic risk category ({(ASCE 7-1¢ Table 1.5-1; == IL
Seismic importance factor (ASCE 7-16 Table 1.5-23 = 1.00
Is a geotechnical report available for this site? -—-> Yes
Site soil class (from scils report) —-—=~> D
Mapped spectral response for short pericds, 3s (Site specific) = 128.70 %
Fa { Table 1613.2.3(1) of IBC 2018 } = 1.00
Maximum spectral response acceieration at short periods, Sms = Fa * Bs. = 1.29
Design spectral response acceleration at short periecds, 3ds = 2/3 * Sms. = 0.86
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min) = 39,68 psf.
Ev = 0,2 * 8ds * Ip * D = 0.17 D
Maximum allowed cverstress = 0.00 %

fl

9.25 inches
8.50 inches

Wall thickness for weight calculations
Wall thickness for deslgn calculations

Parapet height, height of wall above roof. = 3,50 feet
esign height, distance between floor and roof. = 36.50 feet
~-ixity coefficient = 0.85
Tributary width for design loads = 12.50 feet

435.00 # / ft.
725.00 ¥ / ft.

Uniform dead lcad on design section
Uniform live lecad on design section

i

Concentrated dead iocad on design secticn = 0.00 1ibs.
Concentrated live load on design sectien = 0.00 1bs.
Additional wt. applied teo wall. ( ie. Stucco. } = 0.00 pst.
Eccentricity, dist from center of wall to load = 8.25 inches

7.00 inches
115,63 pst.

i

Depth to centroid of steel

Weight of wall

Weight of wall on design section
Total design load cn design section

Il

Steel ratio { As / (b * d }) = 0.0171
Modulus ¢f rupture (7.5 * (£'c”.5)) = 580.95 psi.
Modulus of elasticity ( Cencrete ) = 4,415,20 ksi.
n = Es / Ec = 6.57

Cracking Moment 209.87 in.-k
Delta Cracked ) = 0.45 in,

EE T EEREEEEEE LS & DESIGN SUMMARY BRSO R ]
Ultimate icad capacity has been met for alil load cases, { Mu < Phi * Mn }.
Service load deflection is less than design ht./150 = 2.48 in. for all cases.
Wall is tension controled for all load cases, minimum steel strain is 0.00798
Maximum axial stress { 211.76 psi. ) is less than .06 * f'c = 360.00 psi.
Phi Mn is greater than M cracked for all cases.

27,479.00 § / ft.
431,979.00 § / ft.
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| memmm=—= = = = [
| 6 Number 7 Bars I
| Results shown are for 30.00 inch wide section, I
| === e == |
| CASE 1 @ Roof, U= 1.4B { M = P*e -~ No P * Deflection. )} I
| Service Load = 1.0D f
e e T T S S ST S T T T [
| Service Defl. = W.A. in, Mu = 62.80 in-k I
| Ultimate Defl.= H.A. in Phi * Mn = 1,246,776 in-k |
! [
| CASE 1 @ Mid-ht., U = 1.4D {( M = .5%P*e + P * Deflection. } |
| Service Load = 1.0D ]
| mm e e e e e S TS SSmm m s s [
| Service Defl. = 0.05 in Mu = 42,53 in-k 1
| Ultimate Defl.= 0.24 in Phi * Mn = 1,361.99 in-k |
| == == mEm——— = ======]
| CASE 2 @ Roof, U = 1.2 + 1.6 (Lr or 8 or R) + 1.0L (M=F*e, No P*belta} {
| Service Load = 1.0D + 1,0{Lx or $ or R)
e i
| Service Defl. = N.A. in. Mu = 173.46 in-k
| Ultimate Defl.= N.A. in, Phi * Mn = 1,287.30 in-k {
|= = = ==
| CASE 2 & Mid-ht, U = 1.2D + 1.6(Lxr or 8 or R} + 1.0L (M=.5*P*e + P*Delta.} |
| Service Load = 1,0D + 1.0{Lr or S or R)
= = oo !
| Service Defl, = 0.14 in. Mu = 124.49 in-k I
| Ultimate Defl.= 0.70 in. Phi * Mn = 1,385.31 in-k |
[ - = = [
| CASE 3 U =1.2D + 1.6 ( Lr or 8 ox R} + 0.5W |
| Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R} i
| e e e e e e e e T eSS m T e |
| Service Defl, = 0,60 in. Mu = 339,10 in-k |
| Ultimate Defl,= 1.81 in. Phi * Mn = 1,385.31 in-k |
t == = |
| CASE 4 U=1,2D+ 1.0 + 1.0L + 0.5 {Lr or 8 or R}
i Service load = 1.0D + §.75L + 0.,75%0.6W + CG.75(Lr or S or R} |
e b e |

Service Defl, = 0.61 in pMu = 45%,91 in-k

Uitimate Defl.= 2,62 in Phi * Mn = 1,355.93 in-k

CASE & U =

Service lecad = (1.0 + 0.1 Sds)D + 0,75L +

(1.2 + 0,2 8ds}D + 1.0E + 1.0L. + 0.28

0.525E + 0.75(L

| Service Defl. = 1.96 in Mu = 1,028.26 in-k

| Ultimate Defl.= 5.84 in Phi * Mn = 1,364.58 in-k

| === == ===

| CASE 6 U = 1.2D + 1.0W

| Service load = 1.0D + 0.6W

e e e e |

I Service Defl. = 0.68 in Mu = 421.24 in-k |

| Ultimate Defl,= 2.41 in Phi * Mn = 1,342,50 in-k f

! ==mm== ===

| CRSE 7 U - (1.2 + 0.2 Sds}D + 1.0E

| Service load = (1 + 0.148ds}D + 0.7%

o e oo !

| Service Defl. 2.43 in Mu = 1,004.85 in-k

| Ultimate Defl.= 5,72 in Phi * Mn = 1,35%.23 in-k

[ === =

| CASE 8 U = 0.9D + 1.0W

| Service load = 0,6D + 0.6W

e |

i Service Defl, = 0.59 in M 385.44 in-k

[ Ultimate Defl.= 2.24 in Phi * Mn 1,313,909 in-k

| = == ——

| CASE % U = (0.9 - 0,2 8ds}D + 1.0E

| Service load = (0.6 - 0.14 3ds)b + 0.7E

T !
Service Defl., = 2,18 in Mu = 851,98 in-k

4,98 in Phi * Mn = 1,296,17 in-k

|
| Ultimate befl.=
|
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¥k %% TILT UP WALL DESIGN **=**

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

Description: Panel 61 - 60" Leg w/ 20'-0" Opening Page 1
#%%%% ALLOWARBLE STRESSES AND DESIGN CRITERIA #****

f'c of concrete
Fy of steel

6,000.00 psi.
60,000.00 psi.

Basic wind speed ——=> 95 MPH
Zone of building {zone 4=typ. wall, 2zone 5=corner, ——=> 4
Wind exposure catagory { B, C or D} -—-> B
Lamda based on & mean roof height = 38.50 feet
Net design wind pressure based on inputed trib area = 100.00 sqg ft.
Kzt, Wind topographic factor = 1.00
Wind load { p = Lamda * Iw * P net 30 ) = 16.57 psf.
(p = 1.09 * 1,00 * 15,20}
Seismic risk category (ASCE 7-16 Table 1.5-1) —==» II
Seismic importance factor (ASCE 7-16 Table 1.5-2} = 1.00
Is a geotechnical report available for this site? -—=> Yes
Site soil class {from soils report) --=> D
Mapped spectral response for short periods, 5s (Site specific) = 128.70 %

Fa { Table 1613.2.3(1} of IBC 2018 ) = 1.00

Maximum spectral response acceleration at short periods, Sms = Fa * 33, = 1.29
Design spectral response acceleration at short periods, Sds = 2/3 * 8ms. = 0.86
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp {min} = 39.68 psf.
Ev = 0.2 * 8ds * Ip * D = 0.17 D

0.00 %
9.25% inches
8.50 inches

Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations

__Parapet height, height of wall above roof. = 3.50 feet
esign height, distance between floor and roof. = 36.50 feet
:ixity coefficient = 0.85

= 15.00 feet

Tributary width for design loads
Uniform dead load on design section

435.00 # / ft.

Uniform live load on design section = 725.00 % / ft.
Concentrated dead load on design section = (0.00 lbs.
Concentrated live load on design section = (0,00 lbs.
Additional wt. applied to wall., ( ie. Stucco. ) = 0.00 pst.

8.25 inches
7.00 inches
115.63 psf.
32,974.80 # / ft.
50,374.80 # / ft.

Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

1

Steel ratio ( s / { b * d }} = 0.0073
Modulus of rupture (7.5 * (£'c”.5}) = 580.9%5 psi.
Modulus of elasticity ( Concrete } = 4,415%.20 %ksi.
n = &s / Ec = 6,57

Cracking Mement 419,73 in.-k
Delta Cracked = .45 in.

ThkEtrkrxdh kAT L RN DESEGN SUMMARY EEF TR EEEEEELES &1
yitimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.48 in. for alil cases.
Wall is tension controled for all lcad cases, minimum steel strain is 0.02137
Maximum axial stress { 127.06 psi. )} is less than .06 * f'c = 360.00 psi.
Phi Mn is greater than M cracked for all cases.
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7 Number 6 Bars

I !
| i
! Results shown are for 60.00 inch wide section. |
== =meme = |
I |
I I

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

Service Defl, = N.A. in, Mu = 75.36 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 1,145,980 in-k

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

| Service Defl. = 0.03 in. M = 51.07 in-k i
! Ultimate befl.= 0.24 in. Phi * Mn 1,305.63 in-k |
f = I
I I
I |

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

Service Defl., = N.A. in. Mu = 208.15 in-k
Ultimate Pefl. i

Il
=
hd
B
j=1
ey
=
o

*
B
=

1l
-
[
=1
f
o0
5
=
=

I
=~

CASE 2 @ Mid-ht, U= 1.2D + 1.6{(Lr or § or R) + 1.0L {(M=.,5*P*s + P*Delta.)
Service Load = 1.0D + 1.0{Lx or 8 or R)

Service Defl. = 0.08 in. Mu = 148,87 in-k i
Ultimate Defi.= 0.69 in. Phi *

=
g
]
s
w
w
@
Mo
N
I
o
3
=

|

|

!

| CASE 3 U=1.2D + 1.6 ( Lr ¢r S or R ) + 0.5W |
| Bervice load = 1.0D + 0.75L + 0.75%0.6W + 0.75(Lr or § or R} |

Service Defl. = C.25 in. Mu = 405,50 in-k !

l

| Ultimate Defl.= 1.89 in. Phi * Mn = 1,338.22 in-k i
' - = ===]
|
i

CASE 4 U=1.2D+ 1.0W + 1.0L + 0.5 (Lr or 8 or R) |
Service load = 1.0D + 0.75L + 0.75*%0.6W + 0.75(Lr or S or R) ]

|  Service Defl. = 0.25 in. Mu = 552.71 in-k |
| Ultimate Defl,= 2.64 in. Fhi * Mn = 1,297,17 in-k !
| === === = = = ===}
| CASE 5 U = ({ + 0.2 Sds}D + 1.0E + 1.0L + 0.28

|

e
— N

| Service lcad 1.0 + 0.1 sds)D + 0.75L + 0.525E + 0.75(Lr or S or R)

Service Defl., = 1,61 in. Mu = 1,234.21 in-k
Ultimate Defl.= 5.84 in, Phi * Mn = 1,309.25 in-Xk

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

Service Dafl. = 0.27 in. Mu = 507.01 in-k
Ultimate Defl.= 2,45 in. Phi * Mn = 1,278.46 in-k

CASE 7 U = (1.2 + 0,2 3ds}D + 1.0E

Ultimate Defl.= 5.17 in. Phi * Mn 1,214.13 in-k

|

|

|

|

f Bervice load = (1 + 0.148ds)D + 0.7E

f o e e e e |

I Service Defl. = 2.16 in, Mu = 1,207.05 in-k |

| Ultimate Defl,= 5.74 in. Phi * Mn = 1,301.78 in-k |

| = me == ===]

| CASE 8 U = 0,9 + 1.0W |

| Service load = 0.6D + C.6W |

I T — |

| Service Defl. = 0.25 in. Mu = 464.83 in-k |

| Ultimate Defl.= 2,30 in. Phi * Mn = 1,237.58 in-k |

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

{ Service load = (0.6 - 0.14 8ds)D + 0.7E [

F o e e e f

{ Service Defl. = 1.96 in. Mu = 1,027.72 in-k |

| |

| |
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#%%%* TILT UP WALL DESIGN ****=

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

Description: Panel 94 - 62" Leg w/ 14'-8" Opening Page 1
*%%%% AT LOWABLE STRESSES AND DESIGN CRITERIA ****=*

f'c of concrete
Ty of steel

5,000.00 psi.
£0,000.00 psi.

Basic wind speed --->» 95 MPH
Zone of building {zone 4=typ. wall, zone S5=ccrner. —-——> 4
Wind exposure catagory { B, C or D } -——> B
Lamda based on a mean roof height = 38.50 feet
Net design wind pressure based on inputed trib area = 1090.00 sq ft.
Kzt, Wind topographic factor = 1,90
Wind lead { p = Lamda * Iw * P net 30 } = 16.57 psf.
{(p =1.92 *# 1.00 * 15,20)
Seismic risk category {[ASCE 7-1¢ Table 1,5-1) -—-> IX
Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1.00
Is a geotechnical report available for this site? -—=> Yes
Site soil class {from scils report} ——=> D
Mapped spectral response for short periocds, Ss (Site specific) = 128.70 %
FPa { Table 1613.2.3(1) of IBC 2018 ) = 1,00
Maximum spectral response acceleration at short periods, Sms = Fa * 8s. = 1,29
Design spectral response acceleration at short pericds, Sds = 2/3 * Sms., = 0.86
Seismic load, Fp = .4 * Sds * Ip * Wp, 0.1 Wp (min) = 389.68 psf.
Ev = 0,2 * 8ds * Ip * D = 0,17 D

G.00 %
$.25 inches
8.50 inches

Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations

Parapet height, height of wall akbove roocf. = 2.00 feet
‘esign height, distance between flcor and roof. = 38.50 feet
-ixity coefficient = (.85

= 12,530 feet

Tributary width for design loads

Uniform dead load on design sectiom 503.00 # / ft.

Uniform live load on design section = 838.00 # / ft.
Concentrated dead load on design section = 0.00 1bs.
Concentrated live load on design section = 0.00 1bs.
Additional wt, applied to wall. { ie. Stucco. } = 0.00 psf.
Eccentricity, dist from center of wall to load = 8.23 inches

1

7.90 inches
115.63 pst.

Depth to centroid of steel
Weight cf wall
Weight of wall on design section

fl

Total design load on design section = 43,302.05 # / ft.
Steel ratio { As / { b * d }) = 0.0071

Modulus of rupture (7.5 * (f'c".5)}) = 530.33 psi.
Modulus of elasticity ( Concrete } = 4,030.51 ksi.

n = Es / Ec = 7,20

Cracking Moment = 395.94 in.-k
Delta Cracked = 0.50 in.

EETEE S SR ko o DESIGN SUMMARY EE R R & 5 i e
Ultimate lcad capacity has been met for all load cases, ( Mu < Phi * Mn }.
Service lcad deflection is less than design ht./150 = 2.62 in. for all cases.
Wall is tension ceontroled for all load cases, minimum steel strain is 0.01849
Maximum axial stress { 106.55 psi. ) 1s 1ess than ,06 * £'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.

26,53%.55 # / ft.
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SHUTLER CONSULTING ENGINEERS, INC. Job Name Freeman Bldg B
Structural Engineers Job No. 21-41
12503 Bel-Red Road, Suite 100 Engr: DAV
Bellevue, washington 98005 Date: 1 1-25-2024
(425) 450-4075 Sheet Wo.:
sescription: Panel 94 - 62" Leg w/ 14'-8" Opening

| == e e
| 7 Number & Bars |
| Results shown are for 62.00 inch wide section. |
I = e = I
| CASE 1 @ Roof, U = 1.4D ( M = P*g —— No P * Deflecticnm.

| Service Lead = 1.0D |
| m e e e e e e mmemmm i
| Service Defl. = N.A, in. Mu = 72.62 in-k f
I Ultimate Defl.= N.A. in. Phi * Mn = 1,136,166 in-k i
fm—mm———mm e = - = R EE
| CASE 1 @ Mid-ht., U = 1.4D { M = .5*P*e + P * Deflection. ) t
{ Service Lecad = 1.0D |
T !
i Service Defl, = 0.03 in Mu 48.84 in-k i
} Ultimate Defl.= 0.27 in Phi * Mn = 1,262.76 in-k |
| mEmsmsmsssssss s s s m o m S s = ===
{ CASE 2 @ Roof, U= 1.2D + 1,6 {(Lr or 5 or R} + 1.0L (M=P*e, No P*Delta) |
i Service Load = 1.6D + 1.0{Lr or 8 or R} |
| o e e e e e S |
| Service Defl. = N.2A, in. Mu = 200.52 in-k |
| Ultimate Defl.= N.A. in. Phi * Mn = 1,189,20 in-k I
| = = == == = |
| CASE 2 @ Mid-ht, U = 1.2 + 1.0{Lr or §S or R) + 1.0L {M=.5*P*e + P*Delta.)|
| S8ervice Load = 1.0D + 1.0(Lr or S5 or R} |
Tt |
|  Service Defl, = 0.09 in. Mu = 144,59 in-k |
| Ultimate Defl.= 0.79 in. Phi * Mn = 1,297.20 in-k [
| === = -
| CASE 3 U=1.2D + 1.6 ( Lr or S or R )} + 0.5W |
| Service load = 1.0D + (0,75L + 0.75*0.6W + 0.75(Lxr or S or R} |
S |
| Service Defl, = 0.28 in. Mu = 384.48 in-k |
| Ultimate Defl,= 2.10 in. Phi * Mn = 1,297,20 in-k |
|= - - === =
| CASE 4 U=1.2D + 1,06 + 1.0L + 0.5 (Lr or S or R) |
| Service load = 1.0D + 0.75L + 0.75*0,6W + 0.75(Lr or S or R} |
| == === = == oo !
| Service Defl., = 0.28 in Mu = 513,73 in-k

| Ultimate Defl.= 2.88 in Fhi * Mn = 1,258.27 in-k

| CASE % U
| Service load =

(1.2 + 0.2 Sds)}d + 1.6E + 1,0L + 0.28
(1.0 + 0.1 8ds)D + 0.75L + 0.525E + 0

| Service Defl. 1.74 in Mu = 1,140.09 in-k |
{ Ultimate Defl.= 6.35 in Phi * Mn = 1,266.70 in-k |
1 - - = = I
| CRSE 6 U = 1.2D + 1.0W |
{ Service lcad = 1.0D + 0.6W |
= oo !
I Service Defl. = G.30 in Mu = 468.01 in-k |
t Ultimate Dbefl.= 2.65 in Phi * Mn = 1,240.52 in-k |
[= ====m=mm == =|
I CASE 7 U = (1.2 + 0.2 Sds)D + 1.0E
| Service load = {1 + 0.14Sds)D + 0.7E
T |
| Service Defl., = 2.32 in Mu = 1,112,50 in-k |
| Ultimate Defl.= 6.23 in Phi * Mn = 1,259.61 in-k |
| == I
[ CASE 8 U = 0.9D + 1.0W |
| Service load = 0.6D + 0.6W |
Rt e |
| Service Dbefl. = 0.28 in Mu 425,37 in-k |
| Ultimate Defl.= 2.48 in Phi * Mn 1,207.05% in-k |
|- - ===cmmm== - |
| CASE 9 U = (0.9 - 0.2 3ds}D + 1.0E
| Service load = (0.6 - 0.14 8ds}D + C.7E%
I |
Service Defl. = 2.09 in Mu = 948,57 in-k |
5.56¢ in Phi * Mn = 1,187.85 in-k |

I
| Ultimate Defl.=
i
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8/29/23, 9:39 AM

USGS web services were down for some period of time and as a result this tool wasr't operational, resulting in #imeout error.

T

U.S. Seismic Dasign Maps

USGS web services are now operational so this tool should work as expected.

Latitude, Longitude: 47.21082380, -122.31747047

50th StE Rain Gutter Pros
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i Date
: Deslgn Code Reference Document

| Risk Category

é Site Class
g '[.'i’ype Vé!ue .
{ 1.287

I 84 0.443
Sus 1.287
S null -See Section 11.4.3
Sps 0.858
Spy ~ nuli-See Section 11.4.8
Type Véfué

SDC nutl -See Section 11.4.8
Fa 1

Fy nuli -See Section 11.4.8
PGA 0.5
Feaa 11
PGAy, 0.55
T 6
SsRT 1.287
SsUH 1.408
SsD 1.6
S1RT 0.443
StUH 0.493
S1D 0.6

PGAd 0.5

PGAyy 0545
Cprs 0.914
Cgr{ 0.899
Cy 1.357

e fAAnARAl CalCITHAITIAne Are

% 3

5 =

N 2 ,

s % Drain-Pro Inc.

m ; Washington
19th Ave NW.

8/29/2023, 9:38:59 AM
ASCE7-16

]

D - Stiff Soil

' “Des'c.;riplion
MGEg ground metion. (for 0.2 second perlod)

MCEg ground motion. (for 1.0s period)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2 second SA

Numeric seismic design value at 1.0 second SA

Description

Seismic design categery

Site amplification factor at 0.2 second

Site amplification factor at 1.0 second

MCEg peak greund acceletation

Site amplification factor at PGA

Site modified peak ground acceieration

Long-period transition period in seconds

Probahitistic risk-targeied ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) speciral acceleration

Factored deierministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground mation. {1.0 second)

Factored uniform-hazard (2% prabatiity of exceedance in 50 years) spectral acceleration.

Factored deterministic acceleration valua. (1.0 second)

Faclored deterministic acceleration value. {Peak Ground Acceleration)
Uniform-hazard (2% probability of exceedance in 56 years) Peak Ground Acceleration
Mapped value of the tisk coefficient at short pericds

Mapped value of the risk coefficient at aperiod of 1 s

Vertical coefficient

L-7

OSHPD

Map data ©2023
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CALCULATION OF SEISMIC DESIGN PARAMETERS BASED ON IBC 2018 & ASCE 7-16
(For Site Class A, B, C, D, D-Default, E with period less than 0.50 seconds)
Seismic Criteria:
Site Specific Report
Risk Category, I, Il, il or IV (Table 1.5-1 of ASCE 7-16) =
Seismic importance factor, I, (Table 1.5-2 of ASCE 7-16) =
Mapped spectral response for short periods, Sg (Site specific) =

Mapped spectral response acceleration at a period of 1 second, S; (Site specific) =

Site soil class (From soils report) =
Response modification factor, R (Table 12.2-1 of ASCE 7-16) =
(1, (Table 12.2-1 of ASCE 7-18, footnote b for flexible diaphragms)
C, (Table 12.8-2 of ASCE 7-16)

X (Table 12.8-2 of ASCE 7-16)
Average roof height
Long period transition period, T, (Figure 22-14 of ASCE 7-16)

Ta=Cy* (hy) =

I

nom

Fa (Table 1613.2.3(1) of IBC 2018) =
Fy (Table 1613.2.3(2) of IBC 2018) =
Maximum spectral response acceleration at short periods, Syg = F, * Sq =
Maximum spectral response acceleration at 1-second, Sy, = F, * S, =

Design spectral response acceleration at short periods, Spg = 2/3 * Sys
Design spectral response acceleration at 1-second, Spq = 2/3 * Sy

Seismic Design Category based on short period response acceleration
Seismic Design Category based on 1-second period response acceleration
Seismic Design Category, choose most severe of above two.

CS:SDsl(RJ’Fe) -

IfT < TL then Cs{ma_x) = SD1 f ( T* (R”e)) =
FT> T;_ then Cs(max) = SD1 * TL / ( Tz * (R/ le )) -]

Coiminy = 0.044 * Spg * 1, => 0.01 _
If Sy is equal to or greater than 0.6g, then Cgyny = 0.50 * S,/ ( Rile ) =

Seismic Design Force

V=Cs*W = 0172 W
Diaphragm Shear force ASCE 7-16 section 12.10.1.1

Fox (miny = 0.2 * Spg * | * Wpx = 0.172 Wepy

Fox magy = 0.4 ™ Sps * lg * Whpy = 0.343 Wpy

File:Seismic cover ASCE 7-16.xls, modified 04-05-21

1.000
1.857
1.287
0.823
0.858
0.548

0.172

0.358
N.A.

0.038
N.A,

t.

Sec.

Controls
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JaTstics - Bldg A\BDWG\SHT-S3-0\sched-nailing-roof.dwg, Model, 1/12/2024 12:06:0% PM, Dmitri, 131

K:\21321-40 Freer,.

L&

STIFFENER AT | CONTINUOUS | ’OTHER' | ALLOWABLE

MARK [SHEATHING | o/ \iwo0p JOINT EDGE EDGE SHEAR
O 19, 2x6 6"0.c. 6"0.c. 3204/FT
é}\ 1952" 2x6 4"o.c. 4"0.¢ 4254 /FT
/W 1%2" 2x6 3"o.c. 3"0.c 568#/FT

q
W ji: %2 3xB 3"0.c. 3"o.c. 640#/FT
" Wo.c. ¥0.c.
Y %52 3x6 STAGGERED | STAGGERED | 720#/FT




1 By 108

M IR consuLTING sieerno_ L6 OF

Y B £\ GiNEERS, INC

CALCULATED BY

12503 NE Bel-Red Rd, Suite 100
Bellevue, WA 98005 DATE

(425) 450-4075

SCALE

PTERNC. |« TRAW SWERE D) REevas.d

£l O 1720070, 202 by

poor » | (g (13 wb7] -2¢7) = Péq
Faadfe | ¢ 5%”9{5?'Jf’>8 5/q +:>‘)[?/L€+‘?,%} Ja | 22 qh
o S GL?d <0 r V9.5

et 2| (42| 42.4° 4 174") . | 7198
wotant o |5 (625 [ 134 , = | 54
Peveel o | 1o (TP ot sD( 6K 1+ P8slea) | [ig Y )
7. 2 6> qomF f6
gl s T Le
foofd © Og;* E\ éf T w AL |19 3 2 g'fl £z
doldi | | o 190 L RED ¢ |eg”
Prohecl 2w (TR Y (15347 ) (64 + 38642\ | 4207 | 42
75 PR (LT g [552.(0.12) 1434 R 274
i [e }"fi?"%’“ ‘*”/,26‘ d Nl s L!"‘S‘:j;‘-" = |/ 16#7,
Cop¥ | & (9 XA {%‘B ® %%‘”?gg"-;s‘_) e | 459 244
solAbe | | o f kel 1Dal g 64,51
phpe = | 1ekoldac4y (150 ) [( A+ S5k 12y 1 227 217
s2af 0.2y eholla i) EX23) 570’
o Tas] |2 126% | | w b e L%

g

BN
Ty
>
|
o

»
P 3 190 (924 4) (ap') (2 5 2) =

Rage = (5D (Bl s - 283g,et)| | 4 |6
3 ' A
)

)4 e 150

~1%
R

A LE




A SHUTLER 0B

CONSULTING SHEET NO. L%
W | N GINEERS, INC o
12503 NE Bel-Red Rd, Suite 100 CALCULATED BY
Bellevue, WA 938005 DATE
(425) 450-4075
SCALE
 Adeelac . copDs | -| TRAISVERLE | Dr2ErTrpe)
VAT
. DQ' 6?_ ,
246" 152 4%" : SE7
| itd gi""‘ e 413
s .
é‘ q By
PR )
L\fo'\&]; - WG /
™ "‘\{ 2
N ’
i LN N *
’ IBN | |
A | v \ L
\\ "H.T’"; ol P |\0 REREW, ";i; \%\_ . Lq‘ , a%
=~ N SO
b, I b &
. \\‘ i /I
19 ot T L
A g A AN
L\cﬂlu' 3 ngfh [
A
o 7
A,
}
4 Wi
Mo, 2sh | || fispA 1592
[| [rayqawy 9407
R | s .
55 5? 04 < ”'7?»."1 = ? 7 'q?,‘(“




—-- SHUTLER JOB 5
R R consuLing SHEET MO L or

EENE O B e\ GiNEERS, INC

CALCULATED BY
o 12503 NE Bel-Red Rd, Suite 100
Bellevue, WA 98005 DATE
£ (425) 450-4075
SCALE
CA"TE&ZA'LH L‘I?A"PS | A Lo i QPT!,,D iJﬁf T 2 BL e fe)
4
\| N - p
Zopg |2 | (152D (‘;Z"7’ x |64 | = |45
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A

Panel Forces - Grid 2

Vin 506 Ib/ft Vos 846 1bfft

Panel Rigidity L(f) Drag(k) Vow(k) Vomwx(k) Drag(k) Em(k) AS (in“)

DS 0 125 6 0.00 0.0 6 18.1 0.33
13 10.4 25 19 -16.99 -17.0 2 5.7 0.10
14 10.4 25 32 -16.99 -34.0 2 6.7 0.12
15 10.4 25 44 -16.99 -51.0 -7 -19.2 0.35
16 10.4 25 57 -16.99 -68.0 -1 316 0.58
DS 0 125 63 0.00 68.0 -5 -13.5 0.25
18 10.4 25 76 -16.99 -85.0 9 259 0.48
19 10.4 25 89 -16.99  -102.0 -13 -38.3 0.71
20 10.4 25 101 -16.99  -119.0 -18 -50.7 0.94 CHolt>
21 104 25 114  -16.99  -1359 22 -63.1 1.17 CoRlTPOAE
DS 0 125 120 0.00 -135.9 -18 451 0.83 Aem B HY
23 10.4 25 133 -16.99 1529 20 -57.5 1.06
24 10.4 25 145 -16.99  -169.9 24 -69.9 1.29
25 10.4 25 158 -16.99  -186.9 29 -82.3 1.52
26 10.4 25 171 -16.99 -203.9 -33 947 1.75
DS 0 125 177 0.00  -203.9 27 -76.6 1.42
28 10.4 25 190 -16.99 -220.9 -31 -89.0 1.65 j
29 10.4 25 202 -16.99 -237.9 36 -101.4 1.88
30 10.4 25 215 -16.99 254.9 -40 -113.9 241 — £-H¢
31 10.4 25 228 -16.99 -271.9 -44 -126.3 2.34 — £-¥¢
DS 0 125 234 0.00 -271.9 -38 -108.2 200 ~ &-#&
33 10.4 25 247 -16.99 288.9 -42 -120.6 293 _ &
34 10.4 25 259 -16.99 -305.9 47 -133.0 2.46 = &-#g
DS 0 92 306 0.00 -305.9 0 0.0 0.00
187.2
Panel Forces - Grid 3
Vi, 318 Ib/ft Vps 658 Ib/ft
Panel Rigidity L(%) Drag(k) Veu(k) Voww (k) Drag(k) Em(k) As(in%
DS 0 67 44 0.00 0.0 44 126.0 233 — b-Hg
8 10.4 25 52 -31.98 -32.0 20 57.3 106 — G- ¥H¢
7 10.4 25 60 -31.98 64.0 -4 -11.4 0.21
DS 0 125 64 0.00 -64.0 0 0.0 0.00
20.8

G2, Lo ? |
, e ‘?}?a 4 e 'TQ\& . ’Qﬁﬁ
A&,EW@ = 182a  — 5.i4
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Panel Forces - Grid A

Vin 034 Ibfft
Pane! Rigidity L (ft)
DS A y
89 o1 3
o1 9.1 25
91 142 2
92 i 25
93 146 25
o4 142 25
95 14.4 o5
96 146 25
97 146 25
0% 144 25
o0 14.2 25
100 148 25
162
Panel Forces - Grid Q
Vin 581 b/t
Panel Rigidity L (ft)
42 228 30
43 14.6 25
44 146 25
45 146 2
46 142 25
47 144 25
48 146 25
49 146 25
50 14.4 o5
51 142 25
52 146 25
53 144 25
54 140 25
55 94 25
%6 9.1 P
> 0 33
214.4
(A

Drag (k}  Vou (K}  Vouiset (k) Drag (k)
8 0.00 0.0 8
14 -4.38 4.4 9
19 -4.38 -8.8 11
2b -6.83 -15.6 10
31 -6.73 -22.3 9
37 -7.02 -29.3 8
43 -6.83 -36.2 7
49 -6.93 -43.1 6
55 -7.02 -50.1 4
60 -7.02 -57.1 3
66 -6.93 -64.1 2
72 -6.83 -70.9 1
78 -7.02 -77.9 0

Drag (k)  Vou(K)  Vouwe (k) Drag (k)
17 -25.52 -25.5 -8
32 -16.34 -41.9 -10
46 -16.34 -58.2 -12
61 -16.34 -74.5 -14
76 -15.89 -80.4 -15
90 -16.12 -106.5 -16
105 -16.34 -122.9 -18
119 -16.34 -139.2 -20
134 -18.12 -155.3 -22
148 -15.89 -171.2 -23
163 -16.34 -187.6 -25
177 -16.12 -203.7 -26
192 -15.89 -219.6 -28
206 -10.18 -229.8 -24
221 -10.18 -240.0 -19
240 0.00 -240.0 0

% 2
Az 085 9 a5

221
26.3
305
27.7
252
21.8
19.0
15.9
12.6
9.2
6.2
3.4
0.0

<231
-33.5
-38.7
-42.6
-47.1
-52.3
-57.5
-62.0
65.9
~71.1
-75.7
-79.6
-67.2
-54.8

0.0

As (in%)
0.41
0.49
0.56
0.51
0.47
0.40
0.35
0.29
0.23
0.17
0.1
0.06
0.00

As (inz)
0.43
0.52
0.62
072
0.79
0.87
0.97
1.06
1.15
1.22
1.32
1.40
1.47
1.24
1.01
0.00

CAdoitD
LoosTROL LED

bse

L oD
Lo TR 6

Ll«!d»é
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Panel Forces - Grid 8

Vin

Panel

DS
60
61
62
63
64
85
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

DS

435 Ibift

Rigidity L (ft)

0
8.2
14.4
18
10.5
10.5
10.5
10.3
10.5
10.5
14.4
14.2
14.6
14.4
14.4
14.6
14.2
14.4
10.5
10.5
10.3
10.5
10.5
10.5
10.6
14.4
8.2
0
314.6

(Mot =

37.5
27.5
25
27
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
22
25
27.5
42.5

Drag (k)

2 JA

16

28

39

51

62

73

84

94
105
116
127
138
149
160
171
181
192
203
214
225
236
247
258
268
278
289
301
319

Vout(k)

0.00
-8.32
-14.61
-18.27
-10.66
-10.66
-10.66
-10.45
-10.66
-10.66
-14.61
-14.41
-14.82
-14.61
-14.61
-14.82
-14.41
-14.61
-10.66
-10.66
-10.45
-10.66
-10.66
-10.66
-10.78
-14.61
-8.32
0.00

Vout,tol (k)
0.0
-8.3
-22.9
-41.2
-51.9
-62.5
-73.2
-83.6
-94.3
-104.9
-119.6
-134.0
-148.8
-163.4
-178.0
-192.8
-207.2
-221.9
-232.5
-243.2
-253.6
-264.3
~274.9
-285.6
-296.4
-311.0
-319.3
-319.3

Drag (k)
16
20
16
10
10
10
10
11
11
11

7

4

0
-4
-7
-11
-15
-19
-18
~18
-18
-18
-17
-17
-18
-22
-18
0

Em (k)
46.6
57.0
48.3
2797
28.3
28.9
29.6
30.8
31.4
32.0
21.3
11.2

0.0
-10.7
-21.4
-32.7
-42.8
-93.5
-52.8
-62.2
-51.0
-50.4
-49.8
-49.1
-62.5
-63.2
-52.8

0.0

| -12

As (in)
0.86
1.06
0.86
0.51
0.62
0.54
0.65
0.57
0.58
0.59
0.39
0.21
0.00
0.20
0.40
0.61
0.79
0.99
0.98
0.97
0.94
0.93
0.92
0.91
0.97
117
0.98
0.00

h-44
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SO SRS BB SHUTLER son
R § BEEESEN CONSULTING SHEET No. L1 oF
B N BN CALCULATED BY
12503 Bel-Red Road, Suile 100 DATE
Bellevue, WA 98008
{ (208) 450-4075 -~ FAX 450-4076 SCALE JOB No.
Description: Panel 6
Overall Wall Height 36.00 Feet
Overall Wall Length 25.00 Feet
Opening One Height 10.00 Feet @
Opening One Length 9.00 Feset
Distance From left edge to opening one 1.75 Feet
Opening Two Height 10.00 Feet
Opening Two Length 9.00 Feet
Distance between openings 3.50 Feet
Wall thickness 9.25 inches
Modulus of Elasticity (E) 4415.20 Ksi
F'c of concrete 6000.00 Psi
Pier Height Length Ht/Length| Fixed {F) Delta Rigidity
Cant (C)
Solid Wall 36.00 |Ft 25.00 |Ft 1.440 C (.040 25.111
Deduct Bottom Strip 10.00 |Ft. 25.00 |[Ft 0.400 F 0.003 323.108
0.037
_________ Add pier 2 10.00 |Ft. 1.75 |Ft. 5.714 F 0.499 2.005
Add pier 3 10.00 |Ft. 3.50 |FL 2.857 F 0.078 12.805
Add pier 4 10.00 [Ft 1.75 |FtL 5.714 F 0.499 2.005
Rigidity Piers 2,3 & 4 16.814
Deflection of Piers 2, 3 & 4 = 1/ Rigidity 2 384 0.059
Wall Deflection = Solid wall - bottom strip + piers 2, 3, & 4 0.096
Wall Rigidity = 1 / wall deflection 10.395

Panel Weight 83.250 kip

File: Rigidity2.xls, modified 4-2-08




JOB

Wall Rigidity = 1 / wall deflection

AN JENE EEES SHUTLER
@ik B EEEEE CONSULTING SHEET No. ) Ak oF
A1 CALGULATED BY
12503 Bel-Red Road, Suite 100 DATE
Bellevue, WA 88008
(206) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 42
Overall Wall Height 40.50 Feet
Qverall Wall Length 30.00 Feet
Opening Height 7.12 Feet ©
Opening Length 3.33 Feet
Distance From left edge to opening 13.33 Feet
Wall thickness 7.25 inches
Modulus of Elasticity (E) 441520 Ksi - -
F'c of concrete 6000.00 Psi
@ ©
-\——SLAB
Pier Height Length Ht/Length Fixed (F} Delta Rigidity
Cant (C)
Solid Wall 4050 |Ft 30.00 |Ft 1.350 C 0.043 23.043
Deduct Bottom Strip 7.12  |FL 30.00 |Ft 0.237 F 0.002 441.296
0.041
~JAdd pier 2 712  jFt 13.33 |Ft 0.534 F 0.005 182.465
Add pier 3 712 |Ft 13.34 |Ft 0.534 F 0.005 182.529
Sum of Rigidities for piers 2, & 3 364.993
Deflection of Piers 2, 8 3=1/Ry a3 0.003
Wall Deflection = Solid wall - middle strip + piers 2 & 3 0.044
22.794

Fite: Rigidity2.x!s, modified 4-2-08




S N WEEE sHUTLER 108, :
i E EREREEEE CONSULTING SHEET No. L~ 16" OF
5 W GALCULATED BY,
12503 Bel-Red Road, Suite 100 DATE
ra Bellevue, WA 93008
{ {206) 450-4075 - FAX 450-4076 SCALE JOB No.
Description: Panel 43
COverall Wall Height 40.50 Feet
Overall Wall Length 25.00 Feet
Wall thickness 7.25 inches

File: Rigidity2.xls, modified 4-2-08

Modulus of Elasticity {E) 4415.20 Ksi SOLID LL PANE
F'c of concrete 6000.00 Psi LID WA ANEL
—\—— SLAB
Pier Height Length Ht/Length] Fixed (F) Delta Rigidity
Cant {C)
Solid Wall 4050 Ft 25.00 |Ft 1.620 cC 0.068 14.639
_ Panel Weight 91.758 kip




Wall Rigidity = 1/ wall deflection

GBEES AWM RS SHUTLER Jos
Wi [ EREEEEE CONSULTING SHEET No. L= 1 oF
A1 CALGULATED BY,
12503 Bel-Red Road, Suite 100 DATE
s Bellevue, WA 98008
{ (206) 450-4075 - FAX 450-4076 SCALE OB No.
Description: Panel 46
Overall Wall Height 40.50 Feet
Overall Wall Length 25.00 Feet
Opening Height 7.12 Feet O
Opening Length 3.33 Feet
Distance From left edge to opening 10.83 Feet
Wall thickness 7.25 inches
Modulus of Elasticity (E) 441520 Ksi pmmem
F'c of concrete 6000.00 Psi
©
-\’SLAB
Pier Height Length Ht/Length| Fixed (F) Delta Rigidity
Cant (C)
Solid Wall 40.50 |Ft. 2500 |[Ft. 1.620 C 0.068 14.639
Deduct Bottom Strip 7.12  |FL 2500 |Ft 0.285 F 0.003 364.789
0.066
_|Add pier 2 712 |FL 10.83 |FL 0.657 C 0.010 103.012
Add pier 3 712 |Ft 10.84 |Ft. (0.657 C 0.010 103.078
Sum of Rigidities for piers 2, & 3 206.090
Deflection of Plers 2, &3=1/Ry g3 0.005
Wall Deflection = Solid wall - middle strip + piers 2 & 3 0.070
14.200

File: Rigidity2.xls, modified 4-2-08




SN S WESE SHUTLER Jo8
W [ B CONSULTING SHEET No. LT oF
LA GALCULATED BY
12503 Bel-Red Road, Suite 100 DATE
o Bellevue, WA 98008
{ (206) 450-4075 -- FAX 450-4078 SCALE JOB No.
Description: Panel 47
Overall Wall Height 40.50 Fest
Overali Wall Length 25.00 Feet
Height to bottom of opening 24.00 Feet @
Opening Height 5.00 Feet
Opening Length 8.00 Feet
Distance From left edge to opening 8.50 Feet
Wall thickness 7.25inches - -
Modulus of Elasticity (E) 4415.20 Ksi @) 3
F'c of concrete 6000.00 Psi
@
\~~SLAB
Pier Height Length Ht/Length{ Fixed (I?) Delta Rigidity
Cant (C)
Solid Wall 40.50 |Ft 25.00 |Ft 1.620 C 0.068 14.639
Deduct Middle Strip 500 |[FL 25.00 |Ft 0.200 F 0.002 526.484
0.066
___________ ‘JAdd pier 2 500 |Ft 8.50 |t 0.588 F 0.006 162.633
Add pier 3 500 |Ft 8.50 |Ft 0.588 F 0.006 162.633
Sum of Rigidities for piers 2, & 3 325,266
Deflection of Piers 2, & 3=1/Ry g3 0.003
Wall Deflection = Solid wall - middle strip + piers 2 & 3 0.069
Wall Rigidity = 1 / wall deflection 14.392

Panel Weight 88.133 Kip

File: Rigidity2.xls, modified 4-2-08




S5E A WEER SHUTLER JoB
Wl B B CONSULTING SHEET No. L-1% OF
AL CALCULATED BY
12503 Bel-Red Road, Suite 106 DATE
Vs Bellevue, WA 98008
{ {206) 450-4075 - FAX 450-4076 SCALE JOB No.
Description: Panel 60
Overall Wall Height 40.00 Feet _
Overall Wall Length, 27.50 Feet
Height to bottom of lower opening 0.00 Feet @ &
Height of lower opening 10.00 Feet -
Length of lower opening 20.00 Feet FLOOR___ _
Distance from left edge to lower opening 2.50 Feet Tt T & T T
Height to bottorn of upper opening from slab 14.00 Feet ] N
Height of upper opening 10.00 Feet ® ®
Length of upper opening 11.00 Feet
Distance from left edge to upper opening 2.50 Feet _
Wall thickness 9.25 inches
Nfoduius of Elasticity (E) 4415.20 Ks! \msu\g
F'c of concrete 6000.00 Psi
Pier Height Length Ht/Length | Fixed ({F) Delta Rigidity
Cant (C)
Solid Wall 40.00 |[Ft 2750 |Ft 1.455 C 0.041 24.495
Deduct upper windowd 10.00 |FL 27.50 {Ft. 0.364 F 0.003 358,568
... |Deduct lower window 10.00 |Ft. 27.50 |Ft 0.364 F 0.003 358.668
___________________ 0.035
Add pier 2 10.00 |Ft. 250 iFt 4.000 F 0.186 5.374
Add pier 3 10.00 |Ft 14.00 |FtL 0.714 F 0.006 162,888
Sum of Rigidities for piers 2 & 3 168.261
Deflection of Piers 2 & 3= 1/ Ry 43 0.006 |
Add pier 5 10.00 |Ft. 2.50 |Ft. 4.000 C 0.656 1.524
Add pier 6 10.00 [Ft 5.00 |[Fi 2.000 C 0.093 10.748
Sum of Rigidities for piers 5 & 6 12.271
Deflection of Piers 5 & 6 =1/ R4 0.081
Wall Deflection = Solid wall - upper & lower window strip + piers 2 & 3 + piers 5 &6 0.123
Wall Rigidity = 1 / wall deflection 8.1561

Panel Weight 91.344 kip

File: Rigidity2.xls, modified 5-31-2012




JOB,

Wall Rigidity = 1 / wall deflection

dans & B SHUTLER
"k B CONSULTING SHEET No. Lo 14 OF
' _ CALCULATED BY
12503 Bel-Red Road, Suite 100 DATE
o Bellevue, WA 98008
{ (208) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 62
Overall Wall Height 40.00 Feet
Overall Wall Length 27.00 Feet
Opening Height 7.12 Feet @
Cpening Length 3.33 Feet
Distance From left edge to opening 2.50 Feet
Wall thickness 7.25 inches
Modulus of Elasticity (E) 4415,20 Ksi ——== -
F'c of concrete 6000.00 Psi
@ ©
\—SLAB
Pier Height Length Ht/Length| Fixed (F) Delta Rigidity
Cant (C)
Solid Wall 40.00 |Ft 27.00 |Ft 1.481 C 0.055 18.343
Deduct Bottom Strip 7.12  |Ft 27.00 |Ft 0.264 F 0.003 395.457
0.052
---------- Add pier 2 7.12  |FL 2.50 |Ft 2.848 C 0.315 3.171
Add pier 3 7.12  |FL 21147 |Ft 0.336 C 0.004 2756877
Sum of Rigidities for piers 2, & 3 278.848
Deflection of Plers 2, & 3=1/R; &3 0.004
Wall Deflection = Solid wall - middie strip + plers 2 & 3 0.056
17.994

File: Rigidity2.xls, modified 4-2-08




A GRS B SHUTLER 108 -
Wi B BEEEEE CONSULTING SHEET No. L-79 oF
' ‘ - CALCULATED BY.
12503 Bel-Red Road, Suite 100 DATE
- Bslievue, WA 88008
{,’\ {206) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 63
Overall Wall Height 46.00 Feet
Overall Wall Length 25.00 Feet
Wall thickness 7.25 inches
N|Iodulus of Elasticity (E) 4415.20 Ks! SOLID WALL PANEL
F'c of concrete 6000.00 Psi
—\— SLAB
Pier Height Length Ht/Length] Fixed (F) Delta Rigidity
Cant (C)
Solid Wall 46.00 |Ft 25.00 |Ft 1.840 C 0.095 10.517
¢ Panel Weight 104.219 Kip

File: Rigidity2.xls, modified 4-2-08
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BN SN EEEE SHUTLER 108 —
W E EEEREEE CONSULTING SHEET No. 71 oF
S S aE CALCULATED BY
12503 Bel-Red Road, Suite 100 DATE
Beltevue, WA 98008
(206) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 66
Overall Wall Height 46.00 Feet
Overall Wall Length 25.00 Feet
Opening Height 7.12 Feet @
Opening Length 3.33 Feet
Distance From left edge to opening 10.83 Feet
Wall thickness _ 7.25 inches
Modulus of Elasticity (E) 4415.20 Ksi e -
F'c of concrete 6000.00 Psi
_ @ ©
-LSLAB
Pier Height Length Ht/l.ength| Fixed (F) Deita Rigidity
Cant (C)
Solid Wall 46.00 |Ft 2500 |Ft 1.840 C 0.095 10.517
Deduct Bottom Strip 7.12 |kt 2500 |Ft 0.285 F 0.003 364.789
0.092
|Add pier 2 7.12 |FL 10.83 |Ft. 0.657 C 0.010 103.012
Add pier 3 7.12 |Ft 10.84 |Ft. 0.657 C 0.010 103.078
Sum of Rigidities for piers 2, & 3 206.090
Deflection of Piers 2, & 3=1/R; 33 0.005
Wall Deflection = Solid wall - middle strip + piers 2 & 3 0.097
Wall Rigidity = 1 / wall deflection 10.288

File: Rigidity2.xls, medified 4-2-08




JOB

SENS SEEE BEEN SHUTLER
Wb [ ENSEE CONSULTING SHEET No. Lo e oF
BNy G RS CALGULATED BY
12503 Bel-Red Road, Suite 100 DATE
Bellevue, VWA 98008
(206) 450-4075 -- FAX 450-4078 SCALE JOB No.
Description: Panel 83
QOverall Wall Height 40.00 Feet
Overall Wall Length 22.00 Feet
Opening Height 7.12 Feet O
Opening Length 3.33 Fest
Distance From left edge to opening 2.50 Feet
Wall thickness 7.25 inches
Modulus of Elasticity (E) 441520 Ksi ~  feme- -
F'c of concrete 6000.00 Psi
@ ©
\—SLAB
Pier Height Length HuLength] Fixed (F)| Delta “Rigidity
Cant (C)
Solid Wall A40.00 |FL 22.00 |FL 1.818 C 0.092 10.852
Deduct Bottom Strip 7.12  |Ft 22.00 |Ft 0.324 F 0.003 318.571
0.089
............ JAdd pier 2 7.12 Ft. 2.50 |Ft 2.848 C 0.315 3171
Add pier 3 7.12  |Ft. 16.17 |Ft. 0.440 C 0.005 192,549
Sum of Rigidities for piers 2, & 3 195.720
Deflection of Piers 2, &3=1/R; a3 0.005
Wall Deflection = Solid wall - middle strip + piers 2 & 3 0.094
10.625

Wall Rigidity = 1 / wall deflection

File: Rigidity2.xls, modified 4-2-08




JOB

Al RS B SHUTLER A
Wl B S CONSULTING SHEET No. Ly OF
i Gl e CALGULATED BY
12503 Bel-Rext Road, Suite 100 DATE
Beliavue, WA 98008
(208) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 89
®
Overall Wall Height 42.50 Feet _ -
Overall Wall Length 25.00 Feet
Height to bottom of lower opening 0.00 Feet @) @
Height of lower apening 10.00 Feet - -
Length of lower opening 15.00 Feet o FLOOR e
Distance from left edge fo fower opening 5.00 Feet 7 T e T
Height to bottom of upper opening from slab 16.50 Feet | _
Height of upper opening 7.00 Feet ) ®
Length of upper opening 15.00 Feet
Distance from left edge to upper opening 5.00 Feet - -
Wall thickness 9.25 inches @
Modulus of Elasticity (E) 4415.20 Ks! XSLAB
F'c of concrete 6000.00 Psi
Pier Height Length HLength] Fixed (F} | Delta | Rigidity
_ Cant (C)
Solid Wall 42.50 |[Ft 25.00 [Ft. 1.700 C 0.061 16,500
Deduct upper windowg 7.00 [Ft 25.00 |Ft 0.280 F 0.002 473.815
Deduct lower window § 10.00 [Ft. 25.00 |Ft 0.400 F 0.003 323.106
0.055
Add pier 2 7.00 |[Ft 5.00 |Ft 1.400 F 0.017 58.814
Add pier 3 7.00 |[Ft 500 |Ft 1.400 F 0.017 58.814
Sum of Rigidities for piers 2 & 3 117.628
Deflection of Piers 2 & 3 = 1/ Rpq 3 0.009 |
Add pier & 10.00 |FL 500 |Ft 2.000 C 0.093 10.748
Add pier 6 10.00 |Ft 500 |[Ft 2.000 C 0.093 10.748
Sum of Rigidities for piers 5 &6 21.495
Deflection of Piers 5& 6 =1/Rsz5 0.047
Wall Deflection = Solid wall - upper & lower window strip + piers2 & 3 + piers 5 & 6 0.110
Wall Rigidity = 1 / wall deflection 9.056

Panel Waight 93.367 kip

File: Rigidity2.xls, modified 5-31-2012




S AU BEEE SHUTLER 108 —
Wk B ERESEE CONSULTING SHEET No. [ -1 oF
S < CALCULATED BY,
12503 Bel-Red Road, Suite 100 DATE
N Bellevue, WA 98008
{ (206) 450-4075 -- FAX 450-4076 SCALE JOB No.
Description: Panel 92
Overall Wall Height 40.50 Feet _ .
Overall Wall Length 25.00 Feet
Height to bottom of lower opening 0.00 Feet @ @
Height of lower opening 7.33 Fest -
Length of lower cpening 14.67 Feet ___FLOOR
Distance from left edge to lower opening 5.17 Feet T a1
Height to bottom of upper opening from slab 24.00 Feet B |
Height of upper opening 5.00 Feet 5) ®
Length of upper opening 8.00 Feet
Distance from left edge to upper opening 8.50 Fest - -
Wall thickness 9.25 inches
Nfodulus of Elasticity (E) 4415.20 Ks! \SLAB
F'c of concrete 6000.00 Psi
Pier Height Length Ht/Length| Fixed (F) Delta Rigidity
Cant {C)
Solid Wall 40,50 |Ft. 25.00 |Ft. 1.620 C 0.054 18.678
Deduct upper window§ 5.00 |Ft. 25.00 |Ft 0.200 F 0.001 671.721
. |Deduct lower window 7.33 |Ft 25.00 |Ft 0.293 C 0.002 416.356
' 0.050
Add pier 2 5.00 |Ft 8.50 |Ft 0.588 F 0.005 207.497
Add pier 3 5.00 |[Ft 8.60 |FL 0.588 F 0.005 207.497
Sum of Rigidities for piers 2 & 3 414.995
Deflection of Piers 2& 3=1/Ry 43 0.002 I
Add pier b 7.33  |Ft 517 |Ft 1.419 C 0.038 26.027
Add pier 6 7.33 |Ft 516 |FL 1.420 C 0.038 25.978
Sum of Rigidities for piers 5 & 6 52.005
Deflection of Piers 5 &8 =1/Rgg5s 0.019
Wall Deflection = Solid wall - upper & lower window strip + piers 2 & 3 + piers 5& 6 0.071
Wall Rigidity = 1 / wall deflection 14.028

Panel Weight 100.007 kip
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