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1. General Notes

1.1  The scope of structural engineering for this project does not cover the surrounding building,

existing structures or any life-safety conditions such as egress, occupancy and fire protection.

1.2  Means and methods of construction are the sole responsibility of the general contractor. The

structure is considered unstable until all structural elements have been fully connected and all

safety matters pertaining to installation are the sole responsibility of the general contractor.

1.3  All welding shall conform to AWS D1.1, "Structural Welding Code - Steel"

1.4  Method of design is Load and Factor Resistance Design (LRFD)

2. Governing Codes

2.1  2018 International Building Code

2.2  ASCE 7-16 Minimum Design Loads For Buildings & Other Structures

2.3  ACI 318-14 Building Code Requirements for Structural Concrete

2.4  AISC 360-16 Steel Construction Manual, 15th Edition

2.5  AISI S100-16 North American Standard for the Design of Cold-Formed Steel Structural Members

3. Material Specification

Structural Channel: A36 (Fy = 36 ksi)

Structural W-Shape: A992 (Fy = 50 ksi)

Structural Angle: A36 (Fy = 36 ksi)

Plates: A36 (Fy = 36 ksi)

HSS Tube: A500, Grade B (Fy = 46 ksi)

Cold Formed Steel: A1003, Grade 33 (Fy = 33 ksi)

Hardware: A325 (Grade 5 can substitute for bearing connections)
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4. Project Information

Prepared By: Greg Martin, E.I.T.

Engineer of Record: Jordan Tlumak, P.E.

Project Name: Zoetis

Project Address: 1100 NW Main St. Unit D

Lee's Summit, MO 64086

5. Design Loads

5.1 Gravity Loads

Self-Weight: Per AISC 360-16 Steel Construction Manual, 15th Edition

Dead Load:

MS Conveyor: 35 plf

Drives: 700 lbs

Live Loads: (No Live Load Reductions Applied)

Conveyor: 7.5 psf

Other Loads: None

Epiq Engineering, LLC Zoetis

2814 Dogwood Pl 23150

Nashville, TN 37204 Wilson



Subject:

Job No: Page: 3

Engineer: Date: 3/2/23

5. Design Loads, Cont.

5.2 Seismic Loads

Project Risk Category: II ASCE 7, Table 1.5-1

Component Importance Factor, IP: 1.0 ASCE 7, 13.1.3

Redundancy Factor, ρ: 1.0 ASCE 7, 13.3.1

Soil Site Classification: D Assumed per ASCE 7, 11.4.2

Spectral Resp. Parameter, S1: 0.068 ATC Seismic Report

Spectral Resp. Parameter, SS: 0.099 ATC Seismic Report

Spectral Resp. Parameter, SD1: 0.109 ATC Seismic Report

Spectral Resp. Parameter, SDS: 0.106 ATC Seismic Report

Seismic Design Category: B ASCE 7, 11.6

Analysis Procedure: Seismic Demands on Nonstructure Components

***Per Exemptions Discussed in ASCE7 13.1.4, SEISMIC LOADS DO NOT NEED TO BE CONSIDERED***

X-Direction Forces:

Other Mechanical or Electrical Components

Response Mod. Factor, Rp: 1.50 ASCE 7, Table 13.6-1

Overstrength Factor, Ω0: 2.00 ASCE 7, Table 13.6-1

Component Amplification, ap: 1.00 ASCE 7, Table 13.6-1

Y-Direction Forces:

Other Mechanical or Electrical Components

Response Mod. Factor, Rp: 1.50 ASCE 7, Table 13.6-1

Overstrength Factor, Ω0: 2.00 ASCE 7, Table 13.6-1

Component Amplification, ap: 1.00 ASCE 7, Table 13.6-1
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6. Design Load Combinations

6.1 Load Combination Parameters

SDS: 0.106 ATC Seismic Report

ΩX: 2.00 X-Direction, ASCE 7, Table 13.6-1

ΩY: 2.00 Y-Direction, ASCE 7, Table 13.6-1

6.2 LRFD Load Combinations (ASCE 7, 2.3)

L (Serviceability, L/360)

D + L (Serviceability, L/240)

1.4D (Dead Load Only)

1.2D + 1.6L (Gravity)

(1.2 + 0.2SDS)D +/- ρEX + 0.5L (Gravity + Seismic, X-Direction)

(1.2 + 0.2SDS)D +/- ρEY + 0.5L (Gravity + Seismic, Y-Direction)

(0.9 - 0.2SDS)D +/- ρEX (Seismic Uplift, X-Direction)

(0.9 - 0.2SDS)D +/- ρEY (Seismic Uplift, Y-Direction)

(1.2 + 0.2SDS)D +/- ΩEX + 0.5L (Gravity + Overstrength Seismic, X-Direction)

(1.2 + 0.2SDS)D +/- ΩEY + 0.5L (Gravity + Overstrength Seismic, Y-Direction)

(0.9 - 0.2SDS)D +/- ΩEX (Overstrength Seismic Uplift, X-Direction)

(0.9 - 0.2SDS)D +/- ΩEY (Overstrength Seismic Uplift, Y-Direction)

***Per Exemptions Discussed in ASCE7 13.1.4, SEISMIC LOADS DO NOT NEED TO BE CONSIDERED***
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3/2/23, 10:10 AM ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=38.9341434&lng=-94.3885973&address=1100 NW Main St%2C Lee's Summit%2C MO 64086%2C USA 1/2

 This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

 The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

Hazards by Location

Search Information

Address: 1100 NW Main St, Lee's Summit, MO 64086, USA

Coordinates: 38.9341434, -94.3885973

Elevation: 946 ft

Timestamp: 2023-03-02T16:10:35.835Z

Hazard Type: Seismic

Reference Document: ASCE7-16

Risk Category: II

Site Class: D-default

MCER Horizontal Response Spectrum Design Horizontal Response Spectrum

Basic Parameters

Name Value Description

SS 0.099 MCER ground motion (period=0.2s)

S1 0.068 MCER ground motion (period=1.0s)

SMS 0.159 Site-modified spectral acceleration value

SM1 0.163 Site-modified spectral acceleration value

SDS 0.106 Numeric seismic design value at 0.2s SA

SD1 0.109 Numeric seismic design value at 1.0s SA

Additional Information

Name Value Description

SDC B Seismic design category

Fa 1.6 Site amplification factor at 0.2s

Fv 2.4 Site amplification factor at 1.0s

CRS 0.927 Coefficient of risk (0.2s)

CR1 0.877 Coefficient of risk (1.0s)

PGA 0.047 MCEG peak ground acceleration

FPGA 1.6 Site amplification factor at PGA

PGAM 0.075 Site modified peak ground acceleration

TL 12 Long-period transition period (s)

SsRT 0.099 Probabilistic risk-targeted ground motion (0.2s)

SsUH 0.107 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 1.5 Factored deterministic acceleration value (0.2s)

S1RT 0.068 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.077 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

946 ft

Map data ©2023 Google Report a map error
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https://hazards.atcouncil.org/contact
https://hazards.atcouncil.org/eol
https://www.google.com/maps/@38.9341434,-94.3885973,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=38.934143,-94.388597&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3


3/2/23, 10:10 AM ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=38.9341434&lng=-94.3885973&address=1100 NW Main St%2C Lee's Summit%2C MO 64086%2C USA 2/2

S1D 0.6 Factored deterministic acceleration value (1.0s)

PGAd 0.5 Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code adoption process. Users should confirm any
output obtained from this tool with the local Authority Having Jurisdiction before proceeding with design.

Please note that the ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its accuracy. The material presented
in the report should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitability and applicability by engineers or other
licensed professionals. ATC does not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of
practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible for building code approval
and interpretation for the building site described by latitude/longitude location in the report.

https://hazards.atcouncil.org/eol
https://earthquake.usgs.gov/ws/designmaps/


Structural Calculations

Zoetis

1100 NW Main St. Unit D

Lee's Summit, MO 64086



Epiq Engineering

Greg Martin

SK-1

Mar 02, 2023

Risa - Conveyor Solutions - Zoetis…



Epiq Engineering

Greg Martin

SK-2

Mar 02, 2023

Risa - Conveyor Solutions - Zoetis…



Epiq Engineering

Greg Martin

SK-3

Mar 02, 2023

Risa - Conveyor Solutions - Zoetis…



Epiq Engineering

Greg Martin

SK-4

Mar 02, 2023

Risa - Conveyor Solutions - Zoetis…



Company
Designer
Job Number
Model Name

:
:
:
:

Epiq Engineering
Greg Martin

Checked By : __________

3/2/2023
11:11:16 AM

RISA-3D Version 20 [ Risa - Conveyor Solutions - Zoetis - Lee'… Page 1

Cold Formed Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [lb/ft³] Yield [ksi] Fu [ksi]
1 A653 SS Gr33 29500 11346 0.3 0.65 490 33 45
2 A653 SS Gr50/1 29500 11346 0.3 0.65 490 50 65

Cold Formed Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 Column 3x1.46875x12GA Column CS B-to-B A653 SS Gr50/1 Typical 0.587 0.123 0.805 0.002
2 Beam 2.75x1.5x12GA Beam CS B-to-B A653 SS Gr50/1 Typical 0.567 0.127 0.668 0.002

Cold Formed Steel Design Parameters

Label Shape Length [in] Lcomp top [in] Function
1 M1 Column 108 Lbyy Lateral
2 M2 Column 108 Lbyy Lateral
3 M3 Beam 30 Lbyy Lateral
4 M4 Column 108 Lbyy Lateral
5 M5 Column 108 Lbyy Lateral
6 M6 Beam 30 Lbyy Lateral
7 M7 Column 108 Lbyy Lateral
8 M8 Column 108 Lbyy Lateral
9 M9 Beam 30 Lbyy Lateral

10 M10 Column 108 Lbyy Lateral
11 M11 Column 108 Lbyy Lateral
12 M12 Beam 30 Lbyy Lateral
13 M13 Column 94 Lbyy Lateral
14 M14 Column 94 Lbyy Lateral
15 M15 Column 94 Lbyy Lateral
16 M16 Column 94 Lbyy Lateral
17 M18 Column 94 Lbyy Lateral
18 M20 Column 94 Lbyy Lateral
19 M22 Column 94 Lbyy Lateral
20 M23 Column 94 Lbyy Lateral

Plate Surface Loads (BLC 1 : Dead)

Plate Label Direction Magnitude [psf, F]
1 P1 Z -14
2 P3 Z -14
3 P2 Z -42
4 P4 Z -42
5 P5 Z -14
6 P6 Z -14
7 P7 Z -14
8 P8 Z -42
9 P9 Z -14

Plate Surface Loads (BLC 2 : Live)

Plate Label Direction Magnitude [psf, F]
1 P1 Z -7.5
2 P2 Z -7.5
3 P3 Z -7.5
4 P4 Z -7.5
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Plate Surface Loads (BLC 2 : Live) (Continued)

Plate Label Direction Magnitude [psf, F]
5 P5 Z -7.5
6 P6 Z -7.5
7 P7 Z -7.5
8 P8 Z -7.5
9 P9 Z -7.5

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor
1 L Yes Y LL 1
2 D + L Yes Y DL 1 LL 1
3 1.4D Yes Y DL 1.4
4 1.2D + 1.6L Yes Y DL 1.2 LL 1.6

Envelope Node Reactions

Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [lb-ft] LC MY [lb-ft] LC MZ [lb-ft] LC
1 N1 max 0.024 4 0.002 4 205.609 4 0 4 0 4 0 4
2 min 0.003 1 0 1 47.012 1 0 1 0 1 0 1
3 N17 max -0.001 1 -0.001 1 593.339 4 0 4 0 4 0 4
4 min -0.011 4 -0.006 4 93.613 1 0 1 0 1 0 1
5 N23 max -0.003 1 0 1 205.609 4 0 4 0 4 0 4
6 min -0.024 4 -0.002 4 47.012 1 0 1 0 1 0 1
7 N11 max 0.011 4 -0.001 1 593.339 4 0 4 0 4 0 4
8 min 0.001 1 -0.006 4 93.613 1 0 1 0 1 0 1
9 N3 max 0.024 4 0 1 205.609 4 0 4 0 4 0 4

10 min 0.003 1 -0.002 4 47.012 1 0 1 0 1 0 1
11 N8 max 0.011 4 0.006 4 593.339 4 0 4 0 4 0 4
12 min 0.001 1 0.001 1 93.613 1 0 1 0 1 0 1
13 N19 max -0.003 1 0.002 4 205.609 4 0 4 0 4 0 4
14 min -0.024 4 0 1 47.012 1 0 1 0 1 0 1
15 N13 max -0.001 1 0.006 4 593.339 4 0 4 0 4 0 4
16 min -0.011 4 0.001 1 93.613 1 0 1 0 1 0 1
17 N26 max 0.178 4 -0.002 1 380.945 4 0 4 0 4 0 4
18 min 0.021 1 -0.013 4 94.01 1 0 1 0 1 0 1
19 N27 max 0.091 4 -0.004 1 1156.617 4 0 4 0 4 0 4
20 min 0.011 1 -0.035 4 187.24 1 0 1 0 1 0 1
21 N32 max 0.178 4 0.013 4 380.945 4 0 4 0 4 0 4
22 min 0.021 1 0.002 1 94.01 1 0 1 0 1 0 1
23 N38 max -0.021 1 -0.002 1 380.945 4 0 4 0 4 0 4
24 min -0.178 4 -0.013 4 94.01 1 0 1 0 1 0 1
25 N39 max 0.091 4 0.035 4 1156.617 4 0 4 0 4 0 4
26 min 0.011 1 0.004 1 187.24 1 0 1 0 1 0 1
27 N41 max -0.011 1 -0.004 1 1156.617 4 0 4 0 4 0 4
28 min -0.091 4 -0.035 4 187.24 1 0 1 0 1 0 1
29 N43 max -0.011 1 0.035 4 1156.617 4 0 4 0 4 0 4
30 min -0.091 4 0.004 1 187.24 1 0 1 0 1 0 1
31 N47 max -0.021 1 0.013 4 380.945 4 0 4 0 4 0 4
32 min -0.178 4 0.002 1 94.01 1 0 1 0 1 0 1
33 Totals: max 0 3 0 3 9346.039 4
34 min 0 1 0 4 1687.5 1


