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San Francisco International Terminal,
San Francisco, California.



The building integrates all aspects of Architectural Engineering

Functions:- Maintain approach roadway access helow terminal in east-west direction
Simplify flow of airline passenyers

structure:- sniilllilifﬂl}llll'ﬂ spanning
Materials:- Steel, glass, concrete, fabric and aluminium cladding

 Resthetics:- Visual cohesiveness and an iconic identity;
San Francisce is front door to the world
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Architect and Structural Engineering Team:-

Civil Engineering Team:- AGS, Inc.

Area:- 1.8 million Sq. Ft

Cost:- $ 840 million

Time of Construction:- May 1996- December 2000

Largest hase-isolated structure in the world.
Required to meet the strictest seismic requirements
ever imposed on U S airport terminal.

" The building integrates all aspects of architectural

~—engi

-~ Materfalsus marily glass, concrete, steel, fabric,
atlding -




Founded in 1936, Skidmore

One of the world's leading architectural, urban design, engineering and
interior architecture firms

Concieved, designed and huilt projects that include corporate offices,

hanking and financial institutions, government buildings, health care facil-

ities, religious huildings, airports, recreational and sperts facilities,univer-

sity huildings and residential developments.

the 4,600,000 square foot, 109 storey Sear's Tower in Chicago

world.

Have completed more than 10,000 architecture, engineering, interior
architecture, and planning prejects in more than 30 countries around t



FOOTBALL I
Gig'em!

a sets of trusses 40’ center.

Consist of two of balanced cantilevered trusses supporting a
drd central truss linked together to create a wing like ferm
Gentral truss spans 380 it

Gentral truss system spans existing 10 lane airport entrance
road

Cantilevered trusses span 160’

One way system

Spans overall length of 860’

Tubular truss members range from 12 te 20" diameter

Truss size 35 ft wide, 27 feet high, 140 tons each




Three isolation systems

were
identified as practical isolation
systems for this project.

BISIIIII: ISBIBII I'BHIIIBII “IB EIWJUSI I:IIISII‘III}IIBII cost
)r achieving the desired seismic performance.

he steel seismic isolators provided the necessary

trength and stahility to mitigate a magnitude eight
arthquake and yet deliver the desired expected
eriormance.

urtain walls aws accomplished with the use of 267
ietian nendulum <eicmie icnlatian hearina




FOUNDATION

These Friction Pendulum joints are installed hetween the superstructure
anid the foundation.

The function of this joint is to iselate the structure from the the earthquake
-~ motions by the basic fundamental of a pendulum and and reducing the
N structures natural period.

When hit by an earthquake, the articulated slider moves along the concave
suriace, causiing the structure to move with small pendulum metions.

Model Building Frame . s n .
/ The dynamic frictional force hence produced helps to generate the require

damping to ahsorh the energy of the earthquake.

The resuit being that the lateral ferce:
FPS Shding Isolators  and shaking movements transmitted 5
frm / to the structure is greatly reduced. A ..

R This system can accomodate strong
haking Table earthquake of even magnitute 8. PENDULUM MOTION

Column Base Articulated Shder

*}/ ]

SLIDING PENDULUM MOTION



West Facade- Curtain wall
Laminated glass used

705 lony
210 wide
83’ high
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Glass on the facade plays an important role in seismic
and security/ safety ==y ;-m== AN o 3
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Two floors of conventional heam and column framing
20 slender steel columns used for support

The roof load is transfered to the column through the purlin
at the top of the column

The column tapers at the top at the truss connection
It has a pinned support which performs like a fixed support

The support enables some amount of rotation to occur
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nction:- The roof truss diaphragm and supporting box
column remain elastic during extreme earthyuake
motions

psign includes hoth horizontal and vertical response
jectra analysis resulting in design spectra shears of
% horizontal and 100% vertical of main roof structure

Floating Quality
Tripartite roof form suggests flight

Curving lines of its top and bottom truss cherds pre-
cisely follow the compressive and tensile froces

= L =



Overview of the Structure Frames showing
Roof Truss- with lateral bracing
3D Space Truss- with skylights

J sets of trusses at40’ center
Picture shows one of the bays

Consists of twe of halanced cantelivered trusses
supporting a third central truss linked together to
create a wing- form

¥
Central truss spans 380

ﬂniu i e

Snans overall IIIIUIH of 860’
tubular truss members range from 12" to

Truss size 35’ wide, 27 high and 140 ton Close up of Roof Truss llllll 2 diagonal tensio
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Skylight system Respondls to truss design.

Incorporates very long thin slivers of laminated glass over the double cantile
vered truss

Material

Membrane panels give skylight a volume, shape and the illuminated fabric in tur
is integral to the wave-form steel trusses that race the length of the terminal.

Two way System:-
Central truss system spans existing 10 lane airport entrance road



Penetration welds used for all joints
| State of the art steel tubular t-y-k joint detailing and fabrication (diagram)

[ steel trusses sit on spherical
W ball-joints atop 20 cantilevered
steel concrete filled hiox columns

Center spans are interconnected
by cast steel pinned joined
assemblies



no horizontal forces.

double diagonal tension cables

L 4

diamfﬁal compression members

<<

tions.

bending moment ~ o 4
at column supports
moments at lnmtm H lateral roof loads
Maximum vertical deflections were 4.5" under =L =
dead and live loads and 9" peak seismic ¥ Z
loading. ! wind loads % e ind loa
Frame steel weight of 30 psi and 60 psi ! 2 S
including roof construction. ¥ L
diagonal tension cables
The columns are hased on the FPS isolation
hearings. This allows for ahout 20 of lateral
displacement. columns|@ 40'c/c
Friction at the column hase enhances struc- FPS isolation Bearing
tural stahility. E——>
7~ 7~ N TS 7S T~
friction at column base
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The five center span trusses are three chord trusses consist
ing of two pipe top chords and one pipe hottom chord.

The 182", 100-ton trusses were shipped on cradies in one piece
from the fabrication plant.

They were lifted with a Manitowoc M250 crawler crane usint
nylon strings at four pick points, and walked into position.

The roof structure purlins and bracing was framed between the
foothall trusses while they were resting on the third floor.




Juus Bougrigueniy

The main roof structure, with a total weight of 4,200 tons, includes
five sets of trusses at 40’ centers. Each truss incorporated twe 320°
long double cantilever one-way sections resting atop sherical
hearing and a two-way 180’ long threecherd center section.

The tubular truss members range from 12 to 28" in diameter.

All joints were complete penetration welds.
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artial penetration weld details are adopted in the fabrication of these hox nalulnl#'dlilh Iull
enetration weld details are adopted at column splice locations. ——
T E——

he connections are designed with pre-Northridge moment connection details for the moment
esisting frames since the joints stresses remain elastic with the base isolation for the earthquake.
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WWW.SOM.COM
SOM evolutions

Recent work of Skidmore, Owings & Merrill
-Abby Bussel

STRUCTURES
-Daniel L. Schodek

Ashmi Mehta
Gaurav Khadse
Julie Hrozek
Laura Schilling
Meghan Mahoney
Sameer Balvally



