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TO:  Dr. Linda Hanagan 

 

FROM:  Alyssa Stangl  
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Dear Dr. Hanagan, 

 

This report was prepared to be submitted for Technical Report 3 for AE 481W – Senior Thesis.  

The building in question is La Jolla Commons Phase II Office Tower.  Items included in this 

report are as follows: 

- Gravity Load Calculations 

- Corrected Gravity Loads 

- Gravity Spot Checks of the Existing System – Flat Plate Slab 

- Alternative Floor Design #1 – Non-Composite Steel 

- Alternative Floor Design #2 – Composite Steel 

- Alternative Floor Design #3 – One-Way Concrete Slab 

 

System comparisons related to cost, weight, architectural impact, and such have also been 

included in this report.  As well as, possible lateral systems for each floor system discussed. 

 

Thank you for your time reviewing this report.  I look forward to discussing it with you in the 

near future.   

 

Sincerely, 

 

Alyssa Michelle Stangl 
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Executive Summary 

La Jolla Commons Phase II Office Tower is a 13 story office building in San Diego, California.  Each floor is 

about 40,320 square feet, and the structure reaches 198 feet from ground level to the top of the 

penthouse.  With two levels of underground parking, the building extends about 20 feet below grade.   

Acting as an office building for LPL Financial, the building has open floor plans and large areas of glass 

curtain wall.  La Jolla Commons Tower II received a LEED-CS Gold Certification and is the nation’s largest 

and most advanced net-zero office building.   

The building’s gravity system begins with a mat foundation, two stories below grade.  The mat 

foundation was chosen for its constructability, when compared to a system of footers and grade beams.  

The super structure consists of two way, flat plate, concrete slabs on a rectangular column grid.  A 

typical bay is 30 feet by 40 feet.  Each level varies in thickness – 18, 14, or 12 inches, reinforcing was 

used as required by code.  Camber was used for the slab at each level (except Lower Level 2 where the 

mat foundation serves as the floor).  This was done because large construction loads crack the slab, 

causing considerable deflections after construction and finishes are completed.  Camber ranges from ¼ 

inch at the exterior edge of a bay to 2 ¼ inches at the center of the bay, creating an essentially flat slab 

after building loads have been applied. 

Laid out at the core of the building, the lateral system of La Jolla Commons Tower II consists of 

reinforced concrete shear walls.  Due to the high shear forces associated with earthquake loading in this 

Seismic Category D structure, the diaphragm is not relied upon to transfer lateral loads to the shear wall 

system; therefore, collector beams are used to aid in load transfer.  

La Jolla Commons Tower II has two unique structural and architectural features.  The north and south 

sides of the building feature 15 foot cantilevers that start at Level 3 and continue up to the roof level.  

The structure is similar to that of the rest of slab; however, it does have additional reinforcement and a 

thickened slab edge, creating a back-span for the cantilever.  Also, the building has a plaza area on the 

Ground Level which essentially carves out a portion of the Ground Level and Level 2.  Main building 

columns are exposed here, and additional 18 inch columns are added to support the slab edge above. 

La Jolla Commons Tower II was designed using the 2010 California Building Code which corresponds to 

ASCE 7-05 and ACI 318-08.  CBC 2010 and ASCE 7-05 were used to calculate live, wind, and earthquake 

loads.  ACI 318 – 08, Chapter 21, references the design of concrete Earthquake-Resistant structures, and 

ASCE 7-05, Chapter 12, details the Seismic Design Requirements for Building Structures.  Both of these 

documents were used heavily in the design of LJC II in order to account for seismic loading and detailing.   

La Jolla Commons Phase II Office Tower is full of educational value.  It has several structural challenges 

and unique conditions– punching shear, seismic loading and detailing, concrete shear wall design, and 

computer modeling.   
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Building Site Information 

 

 

 

Building Site Plan (Courtesy of Hines) 

San Diego California (Google Maps) 
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La Jolla Commons Phase II Office Tower 
San Diego , California |  LPL Financial Office Tower                                

                                                                                               

Architecture   
 

• Modern style building with glass curtain wall 
• 12 foot floor-to-floor height 
• Very open and spacious office area 
• Interior features and build out by tenant  
 

Structural   
 

• Two-way, flat plate , reinforced concrete slab 
• Concrete columns on a regular column grid 
• Special reinforced concrete shear walls 
• Mat foundation system 

Primary Project Team 
 

Owner | Hines 
Tenant | LPL Financial 
Architect | AECOM 
Structural Engineer | Nabih Youssef Associates 
MEP Engineer | WSP Flack + Kurtz 
Civil Engineer | Leppert Engineering 

 

General Building Data 
 

Construction Dates | April 2012 – May 2014 
Building Cost | $78,000,000 

Delivery Method | Design-Bid-Build 
Height| 198’ – 8”  | 13 Stories 

2 Levels | Underground Parking  
Size | 462,301 GSF 

 

 
Mechanical 

 

• Chilled Water, floor-by – floor 
VAV Dual Path Air Handling Units 

• Ventilation and cooling through 
underfloor air distribution, 
overhead air to perimeter zones. 

Lighting and Electrical 
 

• High efficiency, low glare lighting fixtures 
• High power factor electronic ballasts 
• Lighting control system integrated with Building 

Management System, local override at each floor 
 
 • Two 400 Amp, 480/277V, 3-

phase, 4 wire switchboards 
service building 

• One services the lower level 
bus riser and the other 
services the upper level bus 
riser 

• One diesel fuel standby 
engine generator. 

Sustainability Features  
 

• First Class A, NetZero Office Building in the USA 
• Building returns more energy to the grid than it 

uses on an annual basis 
• LEED – CS Gold Certification  
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Alyssa Stangl
Technical Report 3
Gravity System Comparisons

Flat‐Plate Concrete Slab Non‐Composite Steel Composite Steel One‐Way Concrete Slab

18" 36.5" 36.5" 41"
No Yes Yes No
Yes Yes Yes Yes

$21.53/SF $38.19/SF $25.50/SF $23.89/SF
180.4 PSF 80.6 PSF 79.8 PSF 215.4 PSF

No Yes Yes No
Acceptable Acceptable Acceptable Acceptable

Reinforced Concrete Shear 
Walls Yes Yes Yes Yes
Steel Moment Frame No Yes Yes No
Steel Braced Frame No No No No
Concrete Moment Frame No No No Yes

Maximum floor to ceiling 
heights, cheapest system, no 
fire protection required 

Light system weight, several 
options for lateral system

Lightest system weight, 
several options for lateral 
system, system used in LJC 
Tower I

Same material as existing 
system, cheapest of alternative 
systems

None
Most expensive system, fire 
protection required, large 
beam depth, vibrations

Higher cost than concrete 
systems, large beam depth, 
fire protection required

Heaviest system, large beam 
depth will significantly decrease 
floor to ceiling height

N/A Yes Yes No

Considerations
Gravity Floor Systems

Architectural Considerations

System Statistics

Fire Protection Required?

Durability

System Weight
Cost Per Square Foot

2 hr Fire Rating achieved?

Maximum Depth

Are vibrations major concern?

Lateral 
System 
Options

Viable Option?

Disadvantages

Advantages

Future Design Considerations
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