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EXECUTIVE SUMMARY

The following report investigates various forms of gravity loads. as well as wind and

seismic loads. Respective calculations were performed to analyze the building with the
appropriate codes in comparison with given factors and information from the building
documents. The codes listed in this document were referenced frequently when
performing calculations. Drawings provided by STRADA Architects were used for all

drawings with permission from the building’s owner, Millcraft Investments.



SITE PLAN

Orchard Plaza is situated in an urban environment with close proximity to neighboring
streets. The building is located in Pennsylvania approximately twenty miles southwest of

Pittsburgh.

CODES

The following codes were used for the design of Orchard Plaza
e 2003 International Building Code
e Minimum Design Loads for Building and Other Structures (ASCE 7-02)
e Building Code Requirements for Structural Concrete (ACI 318-02)
e AISC Manual of Steel Construction, Allowable Stress Design (ASD)



GRAVITY LOADS

A complete estimate of the building’s weight can be found in Appendix A

Description

Ceiling + Misc. Mechanical 15
Roofing 11
Exterior Walls 56
Floor Slab - Level 1 72

Floor Slab - Levels 2-6

Description Load (psf)
Lobbies & Corridors 100
Office Areas 60 + 20DL
Main Corridors Above Ground Level 80
Electrical & Mechanical Rooms 200
Stairs & Landings 100
Light Storage 125
General File Areas 175
Heavy Storage

Roof Live Load

Description

Ground Snow Load Pg 25 psf
Flat-Roof Snow Load Ps 18 psf
Snow Exposure Factor Ce 1
Snow Importance Factor le il
Thermal Factor 1

Wind Directionality Factor Kd




ROOF LOADS

The roof system of Orchard Plaza is comprised of the two components shown below.

] ,’} T

Concrete Mechanical Pad

e 4" Normal Weight Concrete
e 2"-18Gage Composite Decking
o 6x6 - W29 x W29 Welded Wire Frame

1.5B20 Roof Decking - Vulcraft



A cross section of both roofing elements is shown below.
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EXTERIOR LOADS

Weight of the exterior facade was estimated using ASCE 7-02. Exterior loads are

estimated to account for forty percent of the total building weight




WIND LOADS

To simplify wind calculations, the building was assumed to be of a rectangular shape

instead of an L-shape. This assumption proved to be effective as the largest base shear of

469k calculated is very similar to the 495k prescribed by the building documents.

Calculations for wind loads can be found in Appendix B.

Overturning
Moment (ft-k)

-9.92

_ . _ Windward | Leeward |Trib.Area| = |StoryShear| Overturning

Leval |f i ke poan paen e | s | s | M 0 [Moment(f-k)

1 0 0.57 16.74 10.04 9.64 -9.92 2592 51 320 0

2 18 0.61 16.74 10.75 10.11 -9,92 2016 40 270 7127

3 32 0.71 16.74 12.51: 11.27 -9.92 2016 43 229 1366

4 46 0.79 16.74 13.92 12.20 -9.92 2016 45 186 2052

5 60 0.85 16.74 14,98 12.90 -9.92 2016 46 142 2760

6 74 0.91 16.74 16.03 13.60 -9.92 2016 47 96 3508
Roof 88 0.95 16.74 16.74 14.07 2016 48 48 4259



Wind loads were found to be strongest along the North-South direction which has the

largest surface area exposure for wind loading. Loads gradually increased up the building
with the exception of the lowest level which has an atypical floor high that has a larger

story height and therefore more surface area for wind loading.

North-South Wind Direction

71k

69k

67k

65k

63k

74k




SEISMIC LOADS

Seismic loads were calculated to determine whether wind or seismic loads control for

this building. It was found that while seismic load base shear is very similar to wind base

shear, seismic loading does not control for Orchard Plaza. Calculations for this

comparison can be found in Appendix C.

Overturning
‘Moment (ft-k)
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APPENDIX A — GRAVITY LOAD CALCULATIONS
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APPENDIX A — GRAVITY LOAD CALCULATIONS

e A e e S ———
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APPENDIX B — WIND LOAD CALCULATIONS
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APPENDIX B — WIND LOAD CALCULATIONS
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APPENDIX B — WIND LOAD CALCULATIONS
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APPENDIX C — SEISMIC LOAD CALCULATIONS
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APPENDIX C — SEISMIC LOAD CALCULATIONS

e

Seismic Loads
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APPENDIX C — SEISMIC LOAD CALCULATIONS
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