Letter of Transmittal

October 3, 2013

Heather Sustersic

Structural Thesis Advisor

The Pennsylvania State University
Had132@psu.edu

Dear Professor Sustersic,

This report was written to fulfill the second of five technical report requirements set by the structural
faculty for Penn State's Senior Thesis Capstone Project. This report, Technical Report 2, was assigned
September 13, 2013.

The purpose of Technical Report 2 is to define and determine the structural design loads of the RGA
Global Headquarters including identifying building codes, specifications and other documents relevant
to the design. The scope of this report includes gravity, snow, wind, and seismic load determination
limited to the main lateral force resisting system only. Lateral load distribution to elements in the
system will be explored in a future technical report.

Thank you in advance for reviewing this report and the following consultation. | look forward to hearing
your feedback.

Sincerely,
Natasha Beck
Structural Option

Architectural Engineering Thesis Student

Enclosed: Technical Report 2
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General Information
This section provides background information for RGA Global Headquarters.
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Project Team

Owner: Reinsurance Group of America, Inc.

Owner Representative: Gateway Ridge LLC

General Contractor: Clayco

Architect: Gensler

Structural Engineer: Uzun & Case

Civil Engineer: Stock & Associates, Inc.

Landscape Architect: Forum Studio

Lighting Consultant: Randy Burkett Lighting Design, Inc.

MEP & Fire Protection Engineer: Environmental Systems Design, Inc.
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Rrenireciure

* Two skewed, 5 stary office towers with curtain wall
facades are linked by an amenites level

+ Open plan office towers with a central core maximizing
circulation, flexibility and daylight

* Amenities include kitchen and seating, fitness center,
café and landscaped terrace

» Two story underground parking garage with limestone
fagade where it is exposed

* Three bro-retention basins are a focal point of the
surrounding landscape

= Designed to achleve LEED Siiver

SLrUCtura

* Two, 5 story steel office towers with composite concrete floors
having 3 1/2" semi-lightweight concrete topping

« Upper four levels cantilever 40" over the first level and s
supported by a steel truss and plate girder system

« Office towers have a braced frame lateral system while the parking
garage ublizes reinforced concrete shear walls

* Two story post-tensioned, reinforced concrete underground
parking garage

* Drilled concrete plers 36" to 78" in diameter with an allowable
end bearing pressure of 80 ksf
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Building Information

-

OGcoupancy: General office and training use for a Fortune 500 company
Size: 405,000 square feet

Total Estimated Cost: $150 million

Project Delivery: Design-Build

Construction Period: March 2013 to September 2014

Mechanical

* Designed for year-round cooling

* Three, 350 ton water cooled chillers are serviced by cooling towers

* Four 60,000 CFM mechanical penthouse air handling units serve the
office towers

* A medium pressure loop is provided on each floor for VAV branches as
needed for flaxbility :

* Separate fan powered terminal units (FPTU) heat the floor cavity of the
cantilever space to counteract a potential heat sink

5

LIghting & Controls

* Ocoupancy sensors in restrooms

» Exterior and restroom lighting fixtures on 277 volts

* Fluorescent lamps and LED lamps specified to date

* Magnetic and electronic ballasts with fluorescents and drivers with LEDs

* Remainder of interior lighting design fit-out is currently in the final
stages of design

Electrical

* Mechanical equipment and lighting serviced by a 480/277 volt systemn
and office receptacles are serviced by208/120 volt systemn

» Both systems are fed by 3-phase, 4-wire buses

* Four main switchboards (MSWBD) are rated at 3000 amperes

* Panelboards are rated for 100, 225, 400, 600, or 800 amperes

» Emergency and standby equipment is supported by a diesel engine
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Executive Summary

The purpose of this technical report is to evaluate the existing structural systems in the
Reinsurance Group of America's Global Headquarters. This included preliminary analysis of the gravity
and lateral systems and any unique structural features of the project. It looks at the main structural
components and their influence on the load paths for wind, seismic, soil and gravity, which influence the

main structural systems.

This preliminary research was executed by reviewing project documents, primarily drawings,
and tracking these systems throughout the buildings. Findings of the systems' functionality and
influence on other pieces of the project were then recorded and supporting information compiled into

the body of this report.

In conclusion, critical structural features that will influence future analysis are the 40' cantilever
truss system and maintaining the integrity of the soil load path so that it does not redistribute into the

post-tensioned slabs.
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Site Plan

Figure 1: RGA Global Headquarters Site Plan by Gensler
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RGA Global Headquarters

Natasha Beck

Vicinity and Location Plans

Technical Report 2
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Figure 2: Vicinity and Location Plans by Gensler
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Documents List
Listed below are the documents used in preparation of Technical Report 2.
e RGA Core and Shell Addendum A Design Documents by the Project Team (See Abstract)
¢  Minimum Design Loads for Buildings and Other Structures, ASCE 7-05
e AISC Steel Construction Manual, AISC 360-10
e Vulcraft Composite Deck Tables
e Vulcraft Steel Roof and Floor Deck Tables
e Specification Section 07 54 00-Elastomeric Single Ply Membrane Roofing (TPO)
e Specification Section 08 80 00-Glass and Glazing

e Indeterminate Structures Class Notes
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Gravity Loads

This section presents gravity load determination.
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Wind Loads

This section presents wind load determination.
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Natasha Beck RGA Global Headquarters Technical Report 2

Seismic Loads
This section presents seismic load determination.
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APPROX. FUNDAMENTAL PERIOD: PARKING
A= 242184 SF SW # D, A NW-SE Dir. | NE-SW Dir.
he= 26 ft 1 22.7 589 - 282
h= 26 ft 2 27.7 719 415 -
3 27.7 719 415 -
4 22.7 589 - 282
5 55.7 1447 1225 -
22.7 589 - 282
6 23.0 598 - 290
7 28.0 728 = 424
8 24.0 624 316 -
9 24.0 624 316 -
10 60.0 1560 - 1350
Sum= 2688 1560
C.= 1.110 0.644
T= 0.047 0.062
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SEISMIC STORY FORCES

Korice=  1.03 Level w,(K) h(ft) | whX(ft-k) C,, F.(K)
Koarking= 0.5 B1 44600 11.2 149060 | 0.091 1858
V= 20400 k 1 66400 26.0 338575 | 0.207 4221
2 2426 41.3 111886 | 0.068 1395

3 2451 55.3 152729 | 0.093 1904

4 2451 69.3 192731 | o0.118 2403

5 2451 83.3 | 232978 | o0.142 2905

Penthouse | 3451 97.7 386681 | 0.236 4821

PH Roof 559.3 111.3 71669 0.044 894

iwh = | 1636309 1 20400
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