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A base-isolated makeover for Pasadena’s historic City Hall

By Russell Fortmeyer

Structural base isolation—effectively “floating” a building on rubber pads to safely ride out an
earthquake—is nothing new in California. But the isolators installed for the structural and architectural
renovation of Pasadena’s 1927 City Hall, designed by Bakewell and Brown, represent an innovative
approach for addressing historic structures. Instead of placing an isolator under each structural
concrete column, as is typically done, the engineers at San Francisco—based Forell/Elsesser Engineers
designed a system of transfer beams that reduce the overall number of isolators.
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“For an existing building, you usually only isolate one column at a time to maintain the global stability of
the building,” says Steve Marusich, a structural engineer and the project manager for Forell/Elsesser.
“On this project, we built a new foundation in between the original and the structure above, and then set
the new foundation on top of isolators.” There were several challenges with City Hall that led
Forell/Elsesser and the project’s architects, San Francisco—based Architectural Resources Group
(ARG), to consider unconventional structural solutions in order to bring it up to code. The original
building, designed in a California Mediterranean style, was slated for the $117.5 million seismic
upgrade and renovation project after suffering minor damage from the 1994 Northridge earthquake and
after investigators found the structure to present potential life-safety issues, such as collapse. Although
Forell/Elsesser began seismic investigation of the building in 1994, they were joined by ARG and
construction manager DMJMH+N for the current completed project in 1999. Construction began in
March 2005 and finished in April 2007, a surprising two months ahead of schedule.

First among the challenges the design team encountered was that the concrete building, located in the
middle of downtown, is listed on the National Register of Historic Places. This meant that the structural
changes allowing the building to move the necessary 21v42 feet in any lateral direction couldn’t alter the
appearance of the architecture. Jim Guthrie, a structural engineer and a principal at Forell/Elsesser,
says the team considered conventional bracing and shear walls, instead of base isolators. However, he
says adding shear walls would have been too visually intrusive to City Hall's historic character. Aside
from being registered as a historic building, City Hall is an architectural icon of Pasadena, if not Greater
Los Angeles.



Additionally, the three-story, 190,000-square-foot building is U-shaped in plan, with two long wings and
a large domed structure at the bottom of the U. During an earthquake, the two wings had the tendency
to move separately, increasing strain on the remaining structure. The architects addressed this by
removing a structurally isolated, single-story arcade that had visually connected the two wings, inserting
a concrete “tube” that connected the foundations of the wings below grade, and then rebuilding the
arcade. Bruce Judd, FAIA, a principal for ARG, says the new structure now acts as a unit, similar to a
conventional courtyard building. The engineers also buttressed the piers of the dome to lessen shaking,
while also connecting four stair towers, at each corner of the courtyard, which were originally
structurally isolated.

The last significant challenge affected the isolators themselves, since the on-center spacing of the
structural columns is tight. This made excavation for isolator pads in the basement quite difficult, since
contractors from Clark Construction Group would need to remove the existing basement slab and
excavate around the existing footings. The new isolators solved this: Each isolator was installed on new
footings located in between the existing structural grid. Once an isolator was installed, a transfer beam
would be introduced to connect two adjacent existing columns that could then rest on the new isolator.
When completed, the footings for the existing columns could be removed, thereby freeing up space for
excavation and shoring. After the isolators were installed (a conventional design of one isolator per
column was used under the dome), a new slab was poured for the basement, which still remains
occupied by city staff.

If this all sounds expensive, it is. Jim Guthrie, a structural engineer and a principal at Forell/Elsesser,
says that although base isolation is usually always the more expensive option, once the design team
investigated the costs of shutting the building down and relocating staff following a major earthquake,
the numbers easily indicated isolators would be cheaper. Reducing the number of isolators—the
engineers estimated they saved 20 percent of the total isolator cost with their solution—also helps the
structure, since isolators perform better under heavier loads. The new structure was designed for a
500-year earthquake, or what would amount to around an 8.0 on the Richter scale earthquake from the
nearby San Andreas Fault (there are no faults directly beneath the building).

Conceptually, the new base isolation scheme appears easy enough, but details make all the difference.
Since the building’s structural columns now rest on transfer beams, the engineers needed to design
post-tensioning rods that could effectively clamp the columns to the beams. “This creates enough
friction so the column doesn’t punch through,” says Marusich.

The isolators themselves are like two dishes—a concave, cast-steel, Teflon-coated “bow!” that sits on
the concrete footing and a convex, stainless-steel bearing that can roll around. These isolators,
manufactured by the California company Earthquake Protection Systems, are known as the “friction-
pendulum” type, since as the building moves, the bearing rides up the sides of the bowl and creates
enough friction to slow down the movement of the building. A counterforce then returns the bearing to
rest in the middle of the isolator. The most common are rubber-pad isolators.

Even with the innovative structure, ARG’s Judd says there were few surprises on the project. ARG’s
work mostly focuses on historic preservation, so he says he’s particularly accustomed to surprises. He
notes that when the City Hall staff returned, someone asked him if all he did was paint it. “That was
good to hear,” he says, since it indicated the firm’s work had gone unnoticed.



