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EXECUTIVE SUMMARY

Orchard Plaza is a six story office building with street level retail on the ground and first

level. The building is located in southwestern Pennsylvania on the corner of two streets in
an urban environment. Completed in 2006, Orchard Plaza is also a LEED Certified

building.

The structural system elements include a foundation of caissons, grade beams, and slabs
on grade. The site of Orchard building slopes upward from the ground floor on the
eastern side to the first level on the western side. Because of this difference in grade, a
concrete retaining wall is found along the western half of the building. The gravity system
comprises of a system of W-shape beams, girders, and columns that carry all vertical loads
to the caissons. The lateral resisting system is composed of six eccentrically braced steel

frames that are evenly distributed to resist both North-South and East-West forces.

The facade is composed of four major materials. At its base, Orchard Plaza is wrapped in a
limestone veneer that extends up to the second or third level. Next, red-orange brick
veneer is found between levels two and five. The sixth level is wrapped in sleek metal
paneling, proving a modern crown to the building. All glazing is green in color and gives

the building a very contemporary appearance.




SITE PLAN

Orchard Plaza is situated in an urban environment with close proximity to neighboring
streets. The building is located in southwestern Pennsylvania. Orchard Plaza was
constructed next to an above ground parking garage which accommodates parking
requirements for the building. The building is primarily open office space with some

retail on the ground and first levels.

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 gravity loads can be found in Appendix A

Description

Ceiling + Misc. Mechanical 15
Roofing 11
Exterior Walls (Exterior Surface Area) 56
Floor Slab - Level 1 72
Floor Slab - Levels 2-6

Description
Lobbies & Corridors 100
Office Areas 80
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 Pt 18 psf
Snow Exposure Factor Ce 1
Snow Importance Factor le 1
Thermal Factor 1
Wind Directionality Factor Kd




ROOF LOADS

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

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 the roof decking and concrete mechanical pad is shown below.
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EXTERIOR FACADE LOADS

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

estimated to account for forty percent of the total building weight.
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ALTERNATIVE FRAMING SYSTEMS

For this report, three alternatives were explored for the floor framing system of Orchard
Plaza. The building consists of two standard bay sizes. For this exercise, a 35" x 42" bay was
analyzed. The existing floor system uses composite beams and girders. Details regarding

existing roof, beam, girder, and column gravity checks can be found in Appendix B.
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SYSTEM 1 — NON-COMPOSITE STEEL JOISTS

The first system explored was non-composite steel joists. This system was chosen for its
lightweight design and ease of construction. Also, steel joists function well for spanning
long distances. Below is a layout of the joist and girder system. Calculations for System 1

can be found in Appendix C.

35’_0”

A
v

42'-0”

| W30x90 [44] for exterior facade support
| 32LH13 Joist Girders spaced 5" OC

. W30x108 Girder



SYSTEM 2 — ONE WAY CONCRETE SLAB

The second system considered was a one-way concrete slab on concrete beams and
girders. The bay size was kept at 35" x 45" with two beams placed inside the bay to
achieve a 14’ tributary width between beams. Calculations for System 2 can be found in

Appendix D.

>

3 SJ-UJF

€

420"

| 12"x23"Beam with (3) #6 rebar
I8 24" x 24" Girder with (5) #8 rebar

L 24"x 24" Column

10



SYSTEM 3 — NON-COMPOSITE DECKING

A non-composite deck was analyzed to compare to the existing composite deck
system. An identical beam and girder layout was used for this system, as well as 3+
span decking as prescribed by the building’s specifications. Appendix E details non-

composite decking design calculations.

H H o

351_0”

A
4

42'-0”

. W21 x68Beams
| W30 x90 Exterior Beam

I W27 x 84 Girders
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APPENDIX A — GRAVITY LOAD CALCULATIONS
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APPENDIX A — GRAVITY LOAD CALCULATIONS
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX B — EXISTING GRAVITY SYSTEM CHECK
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APPENDIX C — ALTERNATIVE SYSTEM 1
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APPENDIX C — ALTERNATIVE SYSTEM 1
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APPENDIX D — ALTERNATIVE SYSTEM 2
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APPENDIX D — ALTERNATIVE SYSTEM 2
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