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Sunday's North Bay earthquake left no mark on San Francisco, 

but it was enough to pique the curiosity - or fears - of Bay Area 

residents who wonder about the wisdom of adding towers to a 

city in an earthquake zone. 

Structural engineers have no such doubts, saying the new high-

rises are shaped by technological innovations so that even in the 

worst earthquake they won't fall down. People shouldn't be 

trapped inside. Glass shards won't shower the streets. 

But design professionals also concede that enduring a major 

earthquake isn't the same as shrugging it off - and tall buildings, 

like other large structures, will be the worse for wear. 

"The No. 1 priority is to protect lives. Then be repairable. That's 

all that we're expecting," said Tom Hui, director of the 

city'sDepartment of Building Inspection. "No building is damage-

proof." 

More than a dozen towers are under construction or recently completed in downtown San 

Francisco, which is more than 30 miles from the epicenter of Sunday's 6.0 temblor. Almost all of 

them were designed using a process known as performance-based design. 

Building code shift 

The system was approved in 2008 as an alternative to the city's building code for structures above 

240 feet in height. Rather than follow a preordained checklist of requirements, engineers and 
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architects can use computer simulations and technical modeling to make the case that their design 

will ride out a major earthquake at least as well as a tower designed under the old rules. 

The main structural advantage is that this allows towers to be built without horizontal beams - 

known as moment frames - on the outer edge of each floor. Instead, seismic strength is 

concentrated within the vertical core of the structure. 

The added design freedom allows high-rises to be built with floor-to-ceiling windows, a selling 

point for residential towers. It saves a developer money and time, since fewer materials are used 

and there's no need to form the thick beams. 

More adventurous 

Performance-based design also allows a building's exterior to be more adventurous visually. One 

example is now taking shape at 350 Mission St., a 30-story glass tower where wall panels tilt out or 

lean in 7 inches from the perimeter of the floors. 

Under this approach, the city still requires extensive tests and modeling to show that a tower "will 

have seismic performance at least equivalent to that intended of code-prescriptive seismic designs." 

Hui also stresses that "our building code is more restrictive than California's building code." 

Structural engineers go further, arguing that the use of technological innovations allows for towers 

that are tailored to their sites, making for safer and more supple buildings. 

The firm that has done the engineering for many of the new high-rises is Seattle'sMagnusson 

Klemencic Associates. They range from One Rincon, the pair of seemingly pencil-thin high-rises 

alongside the Bay Bridge, to the Salesforce Tower, which will rise 1,070 feet to become San 

Francisco's tallest building when it opens in 2017 next to the newTransbay Transit Center at First 

and Mission streets. 

"Demands placed on buildings in the Transbay area are greater than at Rincon Hill" because the 

latter is bedrock while the former area is landfill, said Ron Klemencic, the firm's co-founder. "We 

can adjust for that." 

At One Rincon, each tower is topped by a 50,000-gallon tank of water to act as a damper and reduce 

movement during high winds and earthquakes. When computer modeling showed unexpected 

stress midway up the shaft, extra rebar was added to the design. 

"When the ground shakes violently, instead of swaying, tall towers can actually buggy-whip back 

and forth (unevenly)," Klemencic said. "Peak stresses may not be at ground level but halfway up the 

building. ... The building code doesn't recognize that." 
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Salesforce Tower, like One Rincon, has no moment frame to thicken the exteriors of the structure's 

61 floors. The design was approved by the city after several sessions with a peer review panel 

consisting of a ground motion specialist, a practicing structural engineer and an academic with 

expertise in current seismic research. 

The review focused on how the tower would ride out an 8.0 temblor, which is rated as the 

"maximum credible earthquake" for the Bay Area. 

Magnusson Klemencic ran computer simulations that set the designed high-rise on the same soil 

conditions as the building site at First and Mission. And they tested it against not one possible 

earthquake, but 22 temblors modeled on actual quakes that occurred in the past on a range of Bay 

Area faults, including the San Andreas Fault, where the 1906 earthquake hit with an estimated 

7.6 force. 

The skeptic would counter that building codes are continually updated in response to past seismic 

"events," but performance-based designs are done in anticipation of something that 

hasn't occurred. 

Even if a tower doesn't collapse or snap in two, there's another visceral fear: pieces of the skin will 

pop off and rain down on passersby, especially with today's craze for glass-covered shafts. 

Staying in their skin 

But damage of this sort wasn't seen with modern towers during the 1989 Loma Prieta earthquake, 

where high-rises built since the 1950s shrugged off the 7.1 earthquake without shedding 

their skins. 

The reason why, say engineers, is that towers are clad in "curtain walls" - pre-assembled panels 

that are attached to the structure on-site. The panels move independently of one another, 

connected to an interior frame. 

"Panels can shift - you don't see that," said Mark Sarkisian, a partner at Skidmore Owings & Merrill, 

which served as architect and structural engineer for 350 Mission St. "They're designed to allow 

and accommodate movement," rather than act as a solid wall that could buckle or snap, as was the 

case with windows in Napa and Vallejo during Sunday's quake. 

If panes of glass somehow did come loose, the worst-case scenario, there's another protective 

mechanism. They'd shatter along the lines of a car window, as beads rather than shards. 

Sarkisian is confident of the structural safety of contemporary towers. Next, he would like to see 

building codes aspire to not only protect lives, but also require large structures to be even 

more resilient. 

"The code aims to protect life, but your building potentially can receive major damage" in a major 

temblor, Sarkisian said. "My goal would be for us to have minimal damage, minimal economic loss, 

and be able to reoccupy it within days." 
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Updates on the aftermath 

The latest in the aftermath of Sunday's magnitude 6.0 earthquake in southern Napa County: 

Damage: As of Tuesday, about 120 buildings in Napa had been red-tagged as uninhabitable by city 

inspectors, with roughly 500 yellow-tagged and in need of repairs. In Vallejo, 12 buildings had been 

red-tagged and 75 had received yellow tags. Napa officials have not provided a damage estimate, 

but Vallejo estimated the total cleanup cost will run about $5.2 million. 

Schools: All 30 properties run by the Napa Unified School District were deemed safe by inspectors 

and students were scheduled to return to classes Wednesday morning. One independently run 

school, Stone Bridge Charter School southwest of Napa, will remain closed while crews work to 

repair damage to walls and floors. 

Water: About 120 water mains were still broken in Napa as city crews worked to restore service to 

residents. About 640 homes and businesses remained without service. 

- Kale Williams 

John King is The San Francisco 
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