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1.0 Introduction
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Our Approach to Healthcare Projects 

The design of healthcare facilities - whether acute care 

hospitals, medical office buildings, skilled nursing facilities, 

outpatient clinics or state-of-the-art cancer treatment facilities 

- requires highly specialized expertise. These structures 

are designed in accordance with complex regulations and 

require a detailed understanding of the medical environment. 

Because of the speed of technological advances, healthcare 

facilities must also be designed for flexibility to accommodate 

future uses. With our in-depth understanding of these design 

and construction requirements, we are able to balance 

budget, schedule, and functional and aesthetic requirements.

Building Structure Services

As structural engineers, we collaborate with architects, owners 

and builders to achieve elegant structural solutions to meet the 

rigorous demands of the most technically challenging projects. 

Our team designs structural systems for buildings and related 

structures of all types and sizes - for new facilities as well as

for renovations and conversions. We integrate programmatic 

requirements and develop structural solutions that best 

achieve multiple objectives: form, function, schedule, 

sustainability, constructability and budget. We apply both 

traditional and cutting- edge building materials and structural 

Thornton Tomasetti is an engineering design firm with practices in building structure, building skin and building performance, 

serving clients worldwide from offices in the U.S., U.K., Russia, Asia and the Middle East.

We collaborate with architects to design functional and iconic building structures. Our team of highly experienced professionals 

contributes to the success of projects, with a particular emphasis on innovative and practical building solutions.

We bring 50 years of experience collaborating on projects of all sizes and complexities. Throughout our work, close collaboration 

with fellow consultants and contractors helps generate ideas and promotes high standards of design and construction. It also 

ensures the efficient integration of architecture, structure, building services and infrastructure that we consider essential for a 

successful project. 

Firm Overview

systems, and consider both established and newly introduced 

construction methods. 

Building Skin Services

Our expertise in skin and structural systems extends from 

conventional curtain walls to applications of innovative 

materials and point- and cable-supported glass, which can 

provide signature public spaces. Our pragmatic approach of 

unifying structure and skin, combined with the application 

of new materials and techniques, offers designers valuable 

opportunities to achieve sustainable solutions. 

Sustainability

Thornton Tomasetti strives to maximize sustainability and 

minimize the environmental impact of our projects and 

services. Our 180+ LEED accredited professionals are 

committed to building structures that are environmentally 

responsible and provide healthful places to live, heal and 

work. As engineers, we can contribute to sustainability 

by using recycled or locally sourced structural materials, by 

designing energy-efficient glazing systems, and by developing 

structures to support sustainable elements such as green 

roofs, solar panels and wind turbines.

Texas Health Presbyterian Hospital of Dallas Milstein Family Heart Center, New York City
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2.0 Integrated Practice Overviews
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We developed the structural design for the Roberts Proton Therapy Center at the University of Pennsylvania Hospital, one of the 
world’s largest and most advanced facilities of its type.  

Phasing to avoid disruption of services during construction

often leads to ‘make-ready’ or ‘enabling’ projects. Examples 

include temporary relocation of loading docks, or mechanical and 

electrical equipment.

Advanced Diagnostics and Treatment Facilities

We design new facilities to accommodate the latest diagnostic 

and treatment technologies. Because these technologies can 

become obsolete in as little as five years, we keep up with 

medical advances to anticipate them in our designs. We excel at 

meeting the challenges of designing facilities to accommodate 

procedure rooms containing X-ray units, fluoroscopy tables,

CT scanners, PET-CT scanners, MRIs, linear accelerators, cardiac 

catheterization labs, interventional radiology, intraoperative MRIs, 

nuclear medicine, proton therapy vaults, CyberKnife systems, 

robotic surgical systems, and robotic pharmacy systems.

We know both the demands placed on the superstructure as well 

as the requirements for vibration control and radiation shielding, 

and the need to coordinate utility and communication connections. 

In the selection of shielding strategies we work with radiation 

physicists to select the optimal system, whether it’s increased 

thickness of regular weight concrete, high-density concrete, and/or 

the incorporation of lead, steel or borated polythene sandwiches.

Our Role in Healthcare Facilities Design

Thornton Tomasetti services include engineering new structures, 

condition assessment and renovating existing structures, as

well as building skin consulting for signature public spaces and 

façade design.

Challenges of Healthcare Campuses

Hospitals often suffer from land shortages, leading to crowded, 

cramped campuses. As a result, we are often asked to build on 

top of, over portions of, next to, and sometimes right in the middle 

of a functioning hospital. Resulting issues range from addressing 

the existing foundation and utilities, proximity to adjacent 

structures, unique sound and vibration concerns, connectivity 

with surrounding buildings, limiting disruption of existing building 

service and phasing of construction. 

Proximity to existing adjacent buildings poses further challenges. 

Connecting new and existing buildings sometimes requires 

construction of new tunnels and bridges, which often leads 

to modifying existing facilities. Our designs include strategies 

to minimize the potential of undermining adjacent building 

foundations or causing settlement damage.

Hospital designs must often address sound and vibration 

generated by mechanical equipment, traffic on busy city streets, 

and underground or elevated trains. This may require isolation 

of foundations, stiffened floor structures, isolation of sensitive 

equipment or some combination of solutions. 
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2.0 Integrated Practice Overviews
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For the Washington Hospital Phase 1 building in Fremont, California, we used a base 
isolation system that can be applied in high seismic zones worldwide. 

development testing. Compared to conventional systems, 

these new systems help reduce horizontal sway of the building, 

resulting in less damage to building systems, higher reliability, and 

less likelihood of failure during an earthquake. Because

this system places lower design forces on connections, beams, 

columns, and foundations, it allows us to achieve economies in 

the design of the structure. 

In addition to design services, we assist owners with rapid-

response engineering evaluation following a natural disaster,

to determine building safety and scope of damage. Pioneered

in California as the Building Occupancy Resumption Program 

(BORP), our service allows the owner to reoccupy their building in 

an organized, safe, and expedient manner following an event such 

as a hurricane, flood or earthquake.

Healthcare Support Facilities

Facilities that support the acute care campus include central 

plants, laundry facilities, material handling, tunnels, helipads, 

and parking garages. Thornton Tomasetti provides innovative 

approaches to the structural challenges of these support facilities, 

and the operational challenges of keeping services functioning 

efficiently during construction. Our parking design team con-

sistently provides efficient designs to improve the area per parking 

space, resulting in minimized building area and lower construction 

costs.

Designing for High Seismic Environments

Our comprehensive approach to structural design in high seismic 

zones draws on our extensive experience accommodating seismic 

forces in a wide range of facilities, including hospitals and other 

mission-critical structures. 

We apply performance-based design procedures for all types of 

essential facilities that are expected to be operational after a major 

seismic event. We lead our profession in the implementation of

a number of recently developed technologies that have proven 

effective in limiting earthquake damage to structures and their 

contents, minimizing interruption of critical operations and reducing 

the cost of repairs.

Base isolation, for example, is a methodology that significantly 

reduces earthquake load and accelerations transmitted to

the superstructure. Seismic isolators are placed between the 

structure and its foundation, permitting the ground to move 

laterally with respect to the building and greatly reducing building 

accelerations. Compared with conventional systems, base isolation 

minimizes earthquake damage to the building’s structural and 

nonstructural systems.

In the past several years, the buckling-restrained braced frame 

(BRBF) has been introduced into practice in the United States, 

and in a short period of time we have gained extensive experience 

with these systems, including assisting vendors in product 
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Evolving Project Delivery Strategies

The 24/7 nature of healthcare services dictates that significant 

attention be given to project phasing for both the addition of new 

buildings and the enlargement or renovation of existing facilities. 

We have a clear understanding of hospital issues and the 

complexities of undertaking structural construction in and around 

a functional critical care facility.

We have worked on the full range of project delivery types, 

including design-build, design-assist and design-bid-build. 

We participate in team relationships that employ all the 

characteristics of an integrated project delivery (IPD) method to 

achieve a successful outcome through the collaboration of the 

entire team’s shared risks and rewards. The IPD process is of 

particular relevance to healthcare projects since it promotes early 

involvement of key participants, clearly defining responsibilities, 

encouraging open communication, and implementing project 

management systems built around team decision-making. These 

steps allow for phased construction to be implemented without 

the hiccups or delays that might impact the ability of the hospital 

to deliver healthcare services to their patients.

BIM in Healthcare Facility Design

During new construction or major renovations, building 

information modeling (BIM) can address coordination problems 

before construction to avoid the loss of valuable time and 

minimize change orders.

We bring creative expertise in building information modeling, 

and are an industry innovator. With our proprietary software 

translators, we can work in any BIM program to make the project 

Jampacked ceiling plenums are a fact of life in hospitals. BIM can help facility managers coordinate the maze 
of structure, ductwork, piping, medical gas pipelines and operating room boom supports.

team’s workflow as seamless as possible. Our unique approach 

to building information modeling improves the design process 

for all members of the project team. Thornton Tomasetti design 

professionals are at the forefront of modeling technologies, 

lecturing at conferences worldwide, working with software 

manufacturers to improve their product, and writing our own 

scripts and routines to fill gaps in the software. Our expertise is 

based on years of experience on many types of projects, which 

has equipped us to provide superior design, efficient workflow 

and effective delivery. From our extensive design-build and 

design-bid-build experience, we understand how to execute early 

delivery packages and meet fast-track schedules.

The effective use of BIM improves efficiency, quality of design 

documents, design team coordination, visualization, client com- 

munications, interoperability, and design flexibility. While we are 

‘software neutral,’ and can work with virtually any design package, 

Revit Structure is our standard BIM platform. We

are also experienced in Digital Project, Bentley’s Generative 

Components, AutoCAD Architecture, Rhino, Catia, Inventor and 

Tekla. Our use of clash detection tools, such as Navisworks 

extends our coordination role beyond the design and into

the construction phase. We are also committed to the use of 

technology tools in their most current versions. Unique to our 

firm is the ability to work simultaneously with the design team 

in Revit and with the construction team in Tekla. This allows us to 

efficiently produce a ‘ready-for-bid’ structural model that can be 

used directly for the mill order.

2.0 Integrated Practice Overviews
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3.0 Project Examples
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Owner

The Permanente Medical Group, Inc.

Client/Architect

Ratcliff Architects

Completion Date

2008

Construction Cost

$30 million

Area in Square Feet

20,000

Number of Stories

1

This 19,200-square-foot outpatient center opened its doors in May 

2008. The facility features oncology vaults housing a CyberKnife 

and three linear accelerators, a CT scanner, a dosimetry area, and 

twelve examination rooms. The structural design of this single-

story building provides support and shielding for the cutting-edge 

radiation oncology equipment, while admitting natural light into 

the treatment rooms and corridors. In addition to creating a 

more relaxing atmosphere for patients, extensive daylighting also 

contributes to the center’s environmental sustainability. Kaiser 

intends the center to serve as a prototype for future cancer centers.

Kaiser Permanente South
San Francisco Cancer 
Treatment Center
South San Francisco, California

Four linear accelerators like this one form the heart of the cancer treatment center. We engineered the treatment rooms as concrete vaults, with walls up to eight feet thick
and ceilings up to seven feet thick to provide radiation shielding. The architect clad the room with warm, wood-tone material to give patients a sense of comfort.
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Owner

El Camino Hospital

Client/Architect

KMD Architects

General Contractor

Rudolph and Sletten

Completion Date

2009

Construction Cost

$480 million

Area in Square Feet

450,000

3.1 Project Examples

Thornton Tomasetti - Healthcare12

El Camino Hospital 
Replacement
Mountain View, California
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For more than a decade, Thornton Tomasetti has provided structural 

engineering services for the 41-acre El Camino campus in the heart of 

the Silicon Valley. We helped the hospital assess the risk of damage 

to its existing 40-year-old facility in the event of a major earthquake. 

The decision was made to replace and be one of the first hospitals in 

California to achieve California Senate Bill 1953 Compliance, with each 

building structure and its contents designed for some of the most 

rigorous seismic requirements in the world. The new 450,000-square-

foot patient tower is a five-story structural steel frame with 241 beds 

which took 37 months to construct (on time and within budget). It 

includes 10 state-of-the-art surgical suites (including a DaVinci S-HD 

robotic system), a 30-bed pediatric unit for Lucile Packard Children’s 

Hospital, a genomic medical institute, a state-of-the-art imaging 

department with digital X-Ray, MRI, CT, PET/CT, and interventional 

radiology room, as well as 16 specialized robots to deliver medication. 

Thornton Tomasetti also expanded the existing central plant by 6,000 

square feet and replaced virtually every piece of equipment housed 

within it. We designed two medical office buildings, Willow and Melchor 

Pavilions, totaling 121,000 square feet, as well as a 7,000-square-

foot outpatient cancer therapy building housing linear accelerators 

and CyberKnife technology. We also developed the design of a 

120,000-square-foot mixed specialty building to house physician offices 

and outpatient clinics.

El Camino Hospital, Mountain View, California.
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Saint Mary’s Regional 
Medical Center West 
Campus Expansion
Reno, Nevada

3.2 Project Examples

Thornton Tomasetti - Healthcare14

We provided structural engineering for this expansion, which 

consists of a new medical office building and elevated plaza with 

under-ground parking. The six-story steel building utilizes a moment-

frame system to maximize user flexibility, while the barrel-vaulted 

wellness center has an innovative configuration of braced frames 

and bar joists to support lateral and gravity loads aesthetically and 

economically. The plaza structure uses pre-stressed concrete to  

support heavy loads efficiently over the long spans associated with 

a public park.
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Owner 

Saint Mary’s Regional 
Medical Center

Architect

Childs Mascari Warner Architects

Completion Date

2005

Area in Square Feet

250,000

Number of Stories

6
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Torrance Memorial Medical 
Center Ambulatory Building
Los Angeles, California

3.3 Project Examples

Thornton Tomasetti - Healthcare16

Owner

Torrance Memorial Medical Center

Architect

HMC Architects

General Contractor

McCarthy / AGA / Clark-Pacific 

Completion Date

In progress

For this new severn-story medical center, we provided traditional 

building skin consulting services to the architect during the construction 

document phase, then assisted the general contractor with building 

information modeling services. The façade consists of glazed aluminum 

curtain walls and storefront systems, together with areas of thin-shell 

precast and aluminum cladding. After selecting the basic skin systems, 

we assisted the architect with detailing, specifying and documenting 

the façade design so that it could be properly bid by the design-build 

contractors. To optimally manage the façade’s geometric complexity, as 

well as coordinate the multiple trades involved, we are providing BIM 

services directly to the construction team. Our work includes creating 

an initial building information model from the architectural documents 

and making a second model from the contractor’s shop drawings to 

carry out detailed clash detection and geometry verification. 

Our building information model helped the project team with clash detection, here denoted in red.
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3.4 Project Examples
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Owner - Campus Development

Texas Health Resources

Architect

FKP Architects Inc.

General Contractors

Austin Commercial

Completion Date

2001

Construction Cost

$38 million

Owner - Acute Care Expansion

Texas Health Resources

Architect

HKS Inc.

General Contractors

Austin Commercial

Completion Date

2011

Construction Cost

$151 million

Area in Square Feet

1,047,420

For nearly two decades, Thornton Tomasetti has supported a wide 

range of structural engineering projects and renovations at Presbyterian 

Hospital of Dallas, one of the state’s premier healthcare facilities.

Campus Development - Since 1992, more than one million square feet 

of facilities have been added to the Walnut Hill campus. We provided 

structural engineering for the emergency department, including one 

below-grade parking level, and for a support services building that 

houses the hospital’s laundry, loading dock and MEP components,

as well as a connecting tunnel to the main hospital. We renovated the 

radiology department, and designed or renovated nearly 100,000 square 

feet for research and support functions.

Acute Care Expansion - A major expansion on the Walnut Hill campus 

will include a half-million-square-foot in-patient tower with 105 acute 

and 72 critical care beds. The new facility will include 180 new acuity 

adaptable beds for critical care, telemetry and acute care, and several 

departments: central sterile, radiology, respiratory therapy, cardio-

pulmonary,  and emergency, as well as a conference center, laboratory 

and interventional administration. A 1,169-space parking structure has 

been added to accommodate this new facility. In addition, 132,000 

square feet of existing hospital space will be renovated and a three-

story concourse will be added to the existing hospital. The expansion 

also includes a stepped retaining wall with planters, exterior glass wall 

and escalator and sky bridges. Another sky bridge was built to connect 

to the Jackson Rehabilitation Building.

Texas Health Presbyterian 
Hospital of Dallas
Dallas, Texas

The Hamon Tower at Texas Health Presbyterian Hospital of Dallas, above and opposite.
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Owner 

Texas Health Resourses

Architect

HKS Inc.

General Contractor

Centex Construction Company

Completion Date

2005

Area in Square Feet

321,745 

Harris Methodist Hospital is a full-service medical center with

specialized capabilities in many areas, including oncology, trauma, 

cardiology and women's services. 

We provided structural design services for an expansion that 

includes a new five-level tower (plus five future levels), with a 

catheterization lab, a surgery and surgery shell expansion, a surgery 

renovation and a connecting tunnel. A 550-car parking structure was 

also built. 

The surgery expansion areas were built of composite steel with 

long-span trusses over and between existing structures and a 

roadway. The tower is cast-in-place concrete skip-joist construction 

including a full basement.

Harris Methodist Fort Worth 
Heart Center
Fort Worth, Texas

3.5 Project Examples
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3.6 Project Examples
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Owner 

Texas Health Resources

Architect

FKP Architects

General Contractor

Austin Commercial

Completion Date

1998, 2005

Construction Cost

$86 million; $1.5 billion 

Area in Square Feet

1.2 million

We undertook the structural design of 610,000 square feet of additions 

to this regional medical facility, including a hospital expansion, medical 

office building and parking garage. Challenges included a horizontal 

expansion adjacent to existing operating rooms, a vertical addition over 

existing hospital space, creation of a front entry canopy and walkway 

and reconstruction of an existing basement as a cafeteria with natural 

light from an external two-story light well.

We also served as structural engineers for a 600,000-square-foot 

expansion, which included an eight-story tower for support services,

an enlarged emergency department, ICU, NICU, and four floors of 

patient beds, as well as a developed shell space to be used for future 

patient bed growth. We also supported renovation of 74,600 square 

feet, the addition of two levels, and of 200 spaces to an existing parking

structure and the design of a new 600-car parking structure. The tower 

structure is cast-in-place concrete, skip-joist construction and the 

parking garage is precast double tee construction.

Texas Health Presbyterian
Hospital of Plano
Plano, Texas

In addition to 1.2-million-square-foot hospital complex (right), we provided HKS with the structural design for this adjacent medical office complex, owned by Cambridge
Healthcare Properties (above).
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Owner

The Warren Professional
Building Corporation

Client

The Hallwood Group Incorporated

Architect

Hammel Green & Abrahamson, Inc.

Completion Date

2003

This half-million-square-foot medical complex includes a series of 

buildings with dramatic structural features, including cantilevered 

steel sunscreens framing a two-story atrium and 1,200 linear feet of 

elevated pedestrian bridges. The Natalie Building earned LEED 2.0 

certification for its green roof, which spans the surgical unit of the 

office building. 

3.7 Project Examples

Thornton Tomasetti - Healthcare24

The sweeping roofline is supported by tubular "tree" structures.
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Warren Medical Complex
Tulsa, Oklahoma
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3.8 / 3.9 Project Examples
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Client / Owner

OSF St. Francis Medical Center

Architects

Stanley Beaman & Sears OWP/P

General Contractors

Mortenson

Completion Date

2010

Construction Cost

$150 million

Area in Square Feet

460,000

Number of Stories

7

This seven-story 460,000 square-foot addition houses the emergency 

department, main lobby and new front entrance, surgery and inter-

ventional procedures laboratories, general pediatrics unit and an adult 

cardiac unit. A helipad for patient transport is above the mechanical 

roof. Our structural design consists of steel floor framing supported 

on steel columns to allow for relatively large bays and future 

flexibility. Wind and earthquake loads are resisted by a bracedcore 

and steel moment frames. 

OSF St. Francis Medical Center 
Children’s Hospital of Illinois 
Milestone Project
Peoria, Illinois

Owner

The University of Chicago Hospitals

Architect

Rafael Viñoly Architects

Completion Date

2010

Construction Cost

$430 million

Area in Square Feet

1 million

Number of Stories

10

This one-million-square-foot pavilion, for which we are the structural 

engineer, will increase the hospital’s clinical capacity by one third. 

Adjacent to current university hospital facilities, the pavilion will

be devoted to complex specialty care, with a focus on cancer 

and advanced surgical programs. The project’s innovative building 

approach is based on a grid system built up from a standard structural 

cube. The cube element can be re-configured for a wide range of 

purposes, from inpatient beds to surgical rooms, without changing 

the basic frame of the building. Challenges we addressed included 

the incorporation of specialized elements to meet vibration criteria 

for MRI units and CT scanners on elevated floors. We worked closely 

with the design team and vibration consultant to stiffen areas of 

sensitivity to accommodate the equipment requirements and to limit 

undesired vibrations.

The University of Chicago 
Medical Center New
Hospital Pavilion
Chicago, Illinois



Thornton Tomasetti - Healthcare 27

Above and right: OSF St. Francis Medical Center Children’s Hospital of Illinois, Peoria.
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The University of Chicago Medical Center New Hospital Pavilion.
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Owner 

Advocate Condell Medical Center

Architect

Pratt Design Studios Ltd. / HDR Inc.

General Contractor

Power Construction Company

Completion Date

2003

Construction Cost

$64 million

Area in Square Feet

250,000

We provided structural design services for major expansions of 

this acute care facility midway between Chicago and Milwaukee. 

The project includes a four-story, reinforced-concrete addition to 

the original Condell Medical Center, and vertical expansion of an 

existing intensive care unit. The addition houses a birthing center, 

a women’s center with spa services, a surgical department, and 

administrative space. Additionally, a new one-story, reinforced-

concrete emergency room was designed to allow for future 

expansion of up to four levels. The project also included a new main 

entrance, lobby areas, loading dock, and storage facility.

Adapting the new facility to the existing foundation added to 

the complexity of the project. We conducted movement studies 

of adjacent structures to ensure compatibility at points where the 

buildings meet. Evaluation and retrofit of existing post-tensioned 

structural slabs were performed for the new loads added with the 

renovation.

3.10 Project Examples

Thornton Tomasetti - Healthcare28

Advocate Condell Medical Center
Libertyville, Illinois
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3.11 Project Examples
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The New Prentice Women’s 
Hospital at Northwestern 
Memorial Hospital
Chicago, Illinois

We provided structural design services for the new Prentice Women’s 

Hospital, the first LEED certified hospital in Illinois and the largest

LEED certified hospital in the United States. The 17-story structure

is designed to handle 13,600 births annually and provide an array 

of women’s health services. The comprehensive facility program 

includes patient care nursing units, diagnostic and therapeutic 

services, ambulatory care, administrative services, and physician 

offices. The state-of-the-art facility also boasts the largest 

comprehensive breast cancer center in the region and one of the 

largest centers for special-care infants in the country. 

The hospital structure consists of steel floor framing, concrete 

elevator cores, and structural support for 9,500 square feet of 

green roof. A tunnel connects the new facility to the rest of the 

Northwestern Memorial Hospital campus. Detailed coordination 

with surrounding hospitals during construction was required to avoid 

disruption to their operations.

Owner 

Northwestern Memorial Hospital

Architect

VOA+OWP/P Design Collaborative

General Contractor

Power / Jacobs

Completion Date

2007

Construction Cost

$350 million

Area in Square Feet

950,000

Number of Stories

17

Awards

LEED certification - Silver
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Owner

Rush University

Architect

Perkins + Will

Completion Date

2012

Construction Cost

$630 million

Area in Square Feet

1.1 million

Number of Stories

14

A major modernization program at Rush University Medical Center 

will invest in new technologies and buildings to improve patient care 

while also reorganizing the entire physical campus around patients

and their families. We are providing structural design services for

a new 800,000-square-foot, 14-story hospital addition, renovation

and infill of an existing hospital, and other components including a 

stand-alone central utility plant and an underground loading dock.

The modernization program pays special attention to environmental 

efficiency and responsiveness and the university is seeking LEED 

certification for it. 

We are also providing structural design services for the orthopedic 

ambulatory building at Midwest Orthopedics at Rush. The 

240,000-square-foot medical office building has two levels of 

basements, five levels above grade and a penthouse. The project 

connects to the Rush University Medical Campus with bridges and 

tunnels.

Rush University Medical Center 
Modernization Program
Chicago, Illinois

3.12 Project Examples
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3.13 Project Examples
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The Johns Hopkins Hospital 
New Clinical Building
Baltimore, Maryland

Owner 

The Johns Hopkins Hospital

Architect

Perkins + Will

Completion Date

2011

Construction Cost

$700 million

Area in Square Feet

1.6 million

Number of Stories
12 (Children’s Tower and Critical 
Care Adult Tower)

We developed the structural design for two new sections of this major 

healthcare facility: a children’s hospital tower that will become the new 

home of the Johns Hopkins Children’s Center, and a Cardiovascular and 

Critical Care Adult Tower. The two programs were combined within

a single structure to increase design and construction efficiency. The

shared eight-level base will house emergency rooms, operating suites,

and support facilities. To maximize utilization of a tight site, portions of

the structure cantilever over roadways and existing campus structures.

The Children’s Center comprises emergency, surgical, interventional, 

critical and acute care departments for infants and children; the tower

will also include units for high-risk obstetrics patients. The new facility

will be the designated pediatric trauma center for the state of Maryland. 

The Cardiovascular and Critical Care Tower will provide 320 beds divided 

into acute care and critical care units, 20 operating rooms,

an adult emergency department, endoscopy/bronchoscopy rooms, 

interventional labs, and a full radiology department, including MRIs and 

PET/CT scanners. To accommodate the unique layout and circulation 

requirements of multiple departments, our design utilizes a combi-

nation of bracing types. The design challenges posed by vibration 

and load requirements for sensitive medical equipment were solved 

through collaboration with the hospital, medical equipment planners 

and the architectural team. Three-dimensional structural CAD drawings 

were used during schematic design to coordinate full-depth truss and 

cantilever conditions with the floor plan layout and medical planning 

program requirements.

The Children’s Center. The Critical Care Adult Tower.

Opposite, the bridge across Orleans Street connects the Critical Care Adult Tower with parking and support facilities.
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Thornton Tomasetti is the structural engineer of record for the 

new Roberts Proton Therapy Center (RPTC), one of only six such 

therapeutic facilities in the United States and the first of its kind in 

the Mid-Atlantic region. In proton therapy, a proton beam is directed 

via a series of powerful magnets to target tumors with more 

accuracy and fewer side effects than traditional X-ray therapy.

The facility is integrated with an adjacent outpatient care center. The 

four-level RPTC will house a 220-ton cyclotron and three 40-foot-

high treatment gantries weighing 90 tons each. It also includes one 

fixed-beam room, a beam corridor, and support areas. Radiation 

shielding called for exceptionally thick reinforced concrete slabs 

and walls configured in a maze-like plan. The roof consists of eight-

feet-thick reinforced concrete slab and spans 35 feet between the 

seven-feet- thick walls. This system also provides the foundation 

for a 14-story research tower that will be constructed on top of the 

RPTC.

Owner

University of Pennsylvania

Client/Architect 

Tsoi / Kobus & Associates

Rafael Viñoly Architects

Completion Date

October 2008 

Construction Cost

$140 million

Area in Square Feet

120,000

University of Pennsylvania
Health System’s Roberts Proton 
Therapy Center
Philadelphia, Pennsylvania

Five treatment rooms are aligned along the proton beam. Massive concrete 
walls and ceilings provide radiation shielding.

PROTON COMPONENTS

Cyclotron                              Proton Beam Line

Treatment Rooms                 Shielding Concrete
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Owner

University of Pennsylvania Health 
Systems and Penn Medicine

Architect

Rafael Viñoly Architects

Completion Date

July 2010

Construction Cost

$260 million

Area in Square Feet

530,000

Number of Stories

Research Tower - 14 stories

Therapy Center - 4 stories

We are providing structual design for this research tower, a 

collaboration between the University of Pennsylvania Health Systems 

and its School of Medicine. 

The 260-foot tower sits atop the four-story Roberts Proton Therapy 

Center. The lower five floors of the tower act as a westward 

extension of the Perelman Center for Advanced Medicine (CAM). The 

upper eight floors of the tower are used by the School of Medicine 

and are designed as two vivarium floors and five laboratory research 

floors. The two programs are separated by a 33-foot-high mechanical 

plant.

The clinical floors match the 17-foot floor-to-floor height of the CAM 

and have a 30-foot-square column grid. The laboratory floors are 

designed to meet industry-standard vibration criteria. The 42-foot-

wide lab and vivarium bays are transferred to lower 30-foot-wide 

clinical bays through a series of 15-foot-deep floor trusses. 

Level one comprises a common lobby, seminar spaces and an 

auditorium, which requires transferring columns by means of plate 

girders and trusses to create a 2,500-square-foot column-free area. 

The westerly columns are transferred at level two to create 40-foot 

spans to accommodate emergency removal of gantry equipment in 

the Proton Therapy Center (pages 36-37).

Fisher Translational Research 
Center, University of 
Pennsylvania Health Systems
Philadelphia, Pennsylvania
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Owner 

New York Hospital

Architect

Taylor Clark Architects

General Contractor

Lehrer McGovern Bovis Inc.

Completion Date

1994

Construction Cost

$450 million

Area in Square Feet

800,000

Number of Stories

12 story air-rights structure

3.16 Project Examples
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We provided structural engineering for a challenging part of a $1-billion 

expansion of New York Hospital, consisting of the addition of a 12-story 

air-rights structure spanning the six-lane FDR Drive between 68th and 

70th Streets. 

Although the project was complicated by seismic considerations and 

site constraints, the fast-track design of the transfer structure was 

completed on time and about $4 million under budget. The project also 

included major renovations to the existing 23-story hospital building.

The 485-foot-long by 96-foot-wide platform spanning the roadway

was designed in seven sections to allow off-site fabrication of the

50-foot by 90-foot bays, with their two-story-deep trusses. This design 

eliminated the need for complex and expensive temporary protection 

platforms since each platform section acted as a staging area for 

construction over the highway. The seven sections were transported 

up the East River on barges. In record-breaking lifts of 950 tons, each 

section was hoisted into position using cranes mounted on barges. 

The project also included demolition and reconstruction of the existing 

Payne Whitney Clinic, expansion of the Stich Wing, construction of a 

three-story lobby and a new tower housing 18 elevators. The 776-bed 

addition includes parking and emergency vehicle access within the 

transfer structure, one floor of inpatient and specialty surgery suites 

with 19 operating rooms, a state-of-the-art emergency room, and a 

labor delivery area.

The first of seven 950-ton transfer structures (left) crossing the six-lane FDR Drive is lifted into place. Above, the 12-story addition under construction.
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New York Hospital
New York, New York
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3.17 Project Examples
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Owner

New York-Presbyterian Hospital

Architect

Pei Cobb Freed & Partners

General Contractors

Bovis Lend Lease

Completion Date

July 2009

Construction Cost

$125 million

Area in Square Feet

95,000

Number of Stories

7

Thornton Tomasetti provided structural engineering and preliminary 

curtain wall design services for the Cardiovascular Center of 

Excellence, which features New York’s first highly detailed climate 

wall, enclosing a dramatic 70-foot atrium. 

The signature curved climate wall encloses glass bridges that span

the existing hospital buildings and the new construction. The wall is

constructed of vertical tensioned cable trusses within the climate 

wall cavity, point-supported glazing on the exterior and floor-to-

ceiling glass panels on the interior. The 30-inch interstitial space is 

designed to permit airflow to efficiently cool and heat the space. 

Architecturally exposed steel plate beams support a glazed roof.

The Center for Excellence is constructed within the courtyard of

two existing buildings owned by New York-Presbyterian Hospital.

The hospital's expansion enhances and provides additional 

hospital functions including new operating rooms, dialysis, patient 

procedures, an auditorium, and conference centers. Challenging 

tasks included designing to an irregular grid layout, keeping the 

hospital fully operational during construction, and working with 

interferences from the existing structure.

The Vivian and Seymour 
Milstein Family Heart Center at 
New York-Presbyterian Hospital
New York, New York
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Abu Dhabi, U.A.E.

Electra Street, Al Salmeen Tower

Office No. 601/604

P.O. Box 94550

Abu Dhabi

United Arab Emirates

T + 971.2.672.8488

F + 971.2.672.4344

M + 971.50.675.8300

Chicago, IL

330 N. Wabash Avenue

Suite 1500

Chicago, IL 60611-7622

T 312.596.2000

F 312.596.2001

Dallas, TX

12750 Merit Drive

Suite 750, LB-7

Dallas, TX 75251-1226

T 972.387.8393

F 973.387.8406

Dubai, U.A.E.

UP House, 5th Floor

Port Saeed Road

P.O. Box 43659

Dubai, United Arab Emirates

T + 971.2.672.8488

F + 971.2.672.4344

M + 971.50.675.8300

Fort Lauderdale, FL

101 NE 3rd Ave.

Suite 1170

Fort Lauderdale, FL 33301-1199

T 954.903.9300

F 954.903.9301

Hong Kong

Suite 8A, 8th Floor, CATIC Plaza

No. 8 Causeway Road

Causeway Bay 

Hong Kong, PRC 

T 852.2890.4488

F 852.2890.4567

Irvine, CA

2211 Michelson Dr.

Suite 460

Irvine, CA 92612- 0313

T 949.271.3300

F 949.271.3301

Kansas City, MO

912 Broadway Boulevard

Suite 100

Kansas City, MO 64105 -1954

T 816.221.7771

F 816.221.7787

London, U.K.

Exmouth House, 3 -11 Pine Street

Third Floor

London, EC1R OJH

United Kingdom

T 44.(0).207.014.4400

Los Angeles, CA

6080 Center Dive 

Suite 260

Los Angeles, CA 90045 - 5318

T 310.665.0010

F 310.665.0101

Moscow, Russia

Prospect Vernadskogo, 8-A

Second Floor 

Moscow 119311

Russia

T + 7.495.223.44.72

New York, NY

51 Madison Ave.

New York, NY 10010 -1603

T 917.661.7800

F 917.661.7801

Newark, NJ

744 Broad Street

29 and 30th floors

Newark, NJ 07102-4005

T 973.286.6100

F 973.286.6101

Oakland, CA

555 12th Street

Suite 600

Oakland, CA 94607-4067

T 510.433.9370

F 510.433.9378

Philadelphia, PA

1617 JFK Boulevard

Suite 545

Philadelphia, PA 19103 -1858

T 267.238.4000

F 267.238.4001

San Francisco, CA

135 Main Street

Suite 850

San Francisco, CA 94105-8110

T 415.243.8400

F 415.243.9165

Shanghai, PRC

398 Han Kou Rd.

Room 1402

Hang Sheng Bldg.

Shanghai 20001

PRC

T 86.21.6322.0166

F 86.21.6322.6009

Washington, DC

2000 L Street, NW

Suite 840

Washington, DC 20036-4913

T 202.580.6300

F 202.580.6301

Offices
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