
Design Concept
The new International Terminal

Building (ITB) at San Francisco Interna-
tional Airport is the centerpiece of the
airport’s $2.6 billion expansion and
modernization program. Its comple-

tion greatly increases the efficiency and
capacity of all international arrivals
and departures with 26 new gates and
maintains San Francisco’s standing as
America’s gateway to the Pacific Rim.
The roof structure and main façade of

the Terminal, visible from approaching
roadways and the air, give the entire
Airport a visual cohesiveness and an
iconic sense of identity, both as a major
public facility and as the city’s front
door to the world. The genesis of the
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design is found in both the structural
requirements generated by the site and
the desire to create a symbolically ap-
propriate form for the Airport. The
form of the building reflects the need to
span existing entry and exit roadways
that run under the Terminal. 

Main Terminal 
& Departures Hall

The main roof structure consists of
two sets of balanced cantilever trusses
supporting a central third set of trusses
linked together creating a continuous
wing-like form. The system of trusses
up to 29’ deep spans 380’ at its center
and 160’ at each end cantilever with an
overall length of 860’. The Main Termi-
nal’s glass-enclosed “great hall,” 705’
long, 210’ wide and up to 83’ high, cre-
ates a dramatic departure point for
travelers, but does so with an economy
of form and material. The exposed steel

trusses utilize state-of-the-art steel tu-
bular T-Y-K joint detailing and fabrica-
tion techniques of trusses sitting on
spherical ball-joints atop 20 can-
tilevered concrete filled steel box
columns, while the center spans are in-
terconnected by “cast steel” pinned
joint assemblies.

Construction
At a total construction cost of $840

million, the Main ITB consists of an in-
tegrated and innovative creative solu-
tion to complex project requirements
and constraints. It was a significant ac-
complishment to keep these roadways
operational during construction.
Framed in structural steel, the structure
includes 1.8 million sq. ft. of framed
steel area (25,200 tons), 172,000 sq. ft. of
exposed trussed steel roof (4,040 tons
including main roof cantilevered box
columns) and 760 tons of exposed steel

at Main ITB departure’s level window
walls and entrance canopy. Roof
trusses were fully assembled in the
shop and then disassembled into some
35 major pieces to minimize field con-
nections and shipped directly to the
site on barges. Once completed, trusses
were jacked into position and the
pinned in place.

Seismic Performance
The airport’s seismic performance

goal of continued operation following
a major earthquake is achieved for the
Main ITB using a strategy of seismic
isolation. The isolation system utilizes
267 friction-pendulum “cast steel” base
isolators installed at the foot of each
structural column, which allow up to
20” lateral displacement. The build-
ing’s superstructure is separated from
its foundation by a mechanism that al-
lows the ground to move relative to the
building. The design allows the weight
of the building itself to provide inertia
and damping, so that the seismic en-
ergy is dissipated rather than absorbed
by the structure. The system reduces
earthquake force demands on the
building by 70%. With more than 1.2
million sq. ft. of floor space and more
than 22 million cubic feet of interior
volume, the terminal is the largest
base-isolated building in the world.

Analysis & Design
The project was analyzed, designed

and detailed as an “essential facility”
using site-specific response spectra
generated for the soft Bay-mud soil
site. The steel frame superstructure and
main roof were designed to remain es-
sentially elastic under the design basis
earthquake with minimum ductility
demands under the upper bound
1,000-year earthquake. The irregulari-
ties in plan and elevation for the new
international terminal structure im-
posed great challenges for analysis and
design. The arrival and departure lev-
els constitute a huge platform for the
superstructure, where twenty can-
tilever box columns support five main
roof trusses above the departure level
along with a three-story office block
that is completely independent of the
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main roof. Analysis and design was
performed to study the interactions
among the three structural components
and the behavior of the base isolation
system.

Peter L. Lee, S.E., is an associate struc-
tural engineer with Skidmore, Owings &
Merrill LLP in San Francisco.
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