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For a city like Newport Beach, Calif., it just makes sense 
to bring the form of an ocean wave into a new civic 
building.

The new Newport Beach Civic Center and Park incorpo-
rates an iconic wave-shaped roof that covers the city hall 
portion of the building and provides ample outdoor shelter. 
Created by bending  W10 sections in double curvature with 
multiple radii, each wave roof perches over a Vierendeel 
truss crafted from W10s that allows for operable, north-
facing clerestory windows and a place to nestle dimmable 
lighting. Penetrations in the webs of wide-flanges were used 
for conduit and fire sprinklers. The flexibility and control 
over the lighting and mechanical systems, made possible by 
the carefully coordinated structural steel design, is expect-
ed to save the LEED Gold city hall building an anticipated 
$85,000 a year on operating costs.

The City of Newport Beach offices are on display along-
side perimeter public corridors stretching the entire length 
of the building, as well as the vertical circulation cores. 
To complement this open expression, the majority of the 
steel structure is proudly on display to exhibit its purpose 
and function. The aesthetic desire for slender vertical sup-
ports around the perimeter of the building is achieved with 
tapered-end round hollow structural sections (HSS) and a 
simple pin connection at the base built up from steel plates.

The buckling restrained brace (BRB) frames were made to 
fit the structurally required core area within the architectur-
ally desired round HSS casing size. Exposed BRBs with pin 
connections are prominently displayed at the entrance to the 
Community Room, in all of the repeated cores and in private 
offices. The steel skeleton forms a sculpture that demon-
strates to occupants how both gravity and lateral earthquake 
forces flow from the roof down to the foundations.

To prevent obstruction of sightlines to the Pacific Ocean, the 
already-sloping site was carved away so that the two-story struc-
ture steps down 18 in. at every bay. This led to a stepped dia-
phragm at the second floor, which, coupled with the discontinu-
ous wave roof diaphragms, provided the challenge of delivering 
diaphragm forces to the BRBs located in the cores. Diaphragm 
forces from each wave roof segment are collected through pin-
ended round HSS collectors that double as chords. The gusset 
plates of these pinned collectors were highlighted by the archi-
tect by elongating the plate further into the core areas. At the 
steps in the second floor where the public edge of the core has 
very few horizontal connection points, the pedestrian bridge 
ramps, designed with wide-flange girders, were used as sloped 
funnels for diaphragm forces. The scissor stair in each core was 
carefully detailed with a ground floor sliding base plate to allow 
for the 2 in. of inter-story drift.  

The 60-ft span pair of tensioned cable trusses allows for a 
column-free, 150-seat space in the council chambers during 
city council meetings. The unobtrusive trusses are construct-
ed with a thin-tensioned-rod bottom chord, cruciform struts 
made from steel plate and a built-up plate and back-to-back 
MC section top chord. The wall behind the dais bench is the 
formwork for an iconic sail. The curved-in-plan sail support 
wall is assembled out of vertically canted rectangular HSS
sections and square HSS special concentric braced frames.

The existing public library was expanded to create an area 
for children and private reading spaces in the 17,000-sq.-
ft, two-story, wide-flange steel moment frame addition. A
café and credit union will serve the community in the new 
main entrance that opens up to the new Civic Green. The
tapered steel plate girders of the roof cantilever more than 
50 ft in two directions over a single exposed steel built-up 
column prominently displayed at the entry doors, forming a 
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dramatic entry canopy that thins down to a 6-in. 
architectural fascia.      

Scattered through the 14 acres of restored wet-
land park are three simple-profile steel pedestrian 
bridges and a steel girder bridge that connects two 
parcels of park land that are separated by a main 
thoroughfare. The sightline-friendly, low-profile San 
Miguel Bridge was designed with two major wide-
flange girders that span 150 ft from the abutment 
anchored on the north end to the elevator tower on 
the south parcel. The main girders fly over the top 
of a pair of wide-flange cantilever beams embed-
ded in the concrete shear wall elevator tower and 
cantilever out to form a 52-ft observation platform 
that has striking views of Catalina Island.

Owner
City of Newport Beach, Newport Beach, Calif.

Architect
Bohlin Cywinski Jackson, San Francisco

Structural Engineer
Arup, San Francisco

General Contractor
C.W. Driver, Irvine, Calif.

Steel Team
Fabricators
SME Steel Contractors, Inc., West Jordan, Utah

(AISC Member/AISC Certified Fabricator/
Advanced Certified Steel Erector)

Southwest Steel, Henderson, Nev. (AISC
Member/AISC Certified Fabricator)

Erector
SME Steel Contractors, Inc.

Bender/Roller
Albina Pipe Bending Company, Inc., Tualatin,

Ore. (AISC Member)

Photographs
David Wakely Photography, Nic LeHoux

Photographie Architecturale and Yvonne
Riggie-BCJ

”
“What a wonderful vibe created by the curved roofs

—Steve Anrod

and light structure. Makes me want to go sailing!
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The $300 million, 463,700-sq.-ft U.S. Courthouse in San
Diego adds 14 courtrooms, chambers and general 
office and support space as a freestanding tower 

adjacent to the existing Schwartz U.S. Courthouse. Located 
at the western edge of a growing downtown San Diego, 
the project integrates the new and existing buildings with 
gardens, plazas, a water feature and pedestrian paths that 
support downtown urban design goals. To balance program 
requirements and civic amenities, the 100,000-sq.-ft site 
creatively uses below-grade support and service areas, 
while the courthouse’s plaza-level footprint is a modest 
20,000 sq. ft. This planning strategy allows the heart of 
the site to be developed as a significant new public plaza, 
serving as an active center of the federal building complex 
and an important new civic space.

The architectural massing of the new courthouse 
combines a slender 16-story tower that rises above a 
transparent and translucent building base. The tower is 
clad in wafer-like layers of terra cotta and glass composed 
in response to the program and orientation. The ultrathin 
massing supports sustainable design strategies to daylight 
the entire building. Adjacent to the lobby is a large jury 
assembly space, which opens to an outdoor jury assembly 
terrace with views to the plaza and gardens.

In juxtaposition to the rectilinear tower, the building 
lobby is an iconic elliptical volume carefully positioned 
to be visible from all approaches to the site. The lobby’s 
form serves to receive and redirect staff and visitors to the 
multiple courthouse destinations and is filled with filtered 
daylight from a south-facing two-story glass curtain wall. 
The lobby expresses its San Diego roots by paying homage 
to the locally beloved 1915 Balboa Park Botanical Building.

Curved HSS and exposed steel framing in this new structure 
mirror the lath-house design employed in the original.

At the tower floors, public circulation is oriented along 
the glazed east elevation offering exceptional views to the 
plaza, city and south bay. The two-courts-per-floor design 
eliminates traditional internal corridors and gives human 
scale to the procession from entry to courtroom. This activity 
is visible from the public plaza and, through the building 
façade, expresses a dynamic and accessible judicial process. 

The palette of materials and “color” are inspired by the 
city itself. The warm off-whites, which turn golden at sunset, 
help set the Mediterranean stage that makes San Diego 
unique. To achieve this color, façade materials include 
painted structural steel, natural stone, terra cotta and 
concrete. Architecturally exposed structural steel is expressed 
prominently in the architecture, including the lobby curtain 
wall and screen, as well as in site amenities such as the trellis 
along the main entrance ramp. Weathering steel plate edging 
the accessible path between the plaza and entrance lobby 
boldly complements the subdued colors of the building.

High seismicity, a narrow plan that contrasted with 
a significant overall height, requisite column-free jury 
assembly areas at Level 1 and blast and progressive collapse 
requirements all posed the primary structural challenges. 
These were met by working creatively with the design and 
construction team to develop a functional structural geometry 
that was validated using a performance-based design 
methodology to achieve a cost-effective seismic solution.

Concrete-filled metal deck supported by steel wide-
flange beams and columns resist gravity loads. Open space 
requirements at the public level call for a relatively small 
number of columns and result in typical spans on the order 
of 45 ft. Quiet seating in the courtrooms demands stringent 
floor vibration criteria, which were satisfied by carefully 

Merit Award—Greater than $75 Million
U.S. COURTHOUSE, SAN DIEGO

This unique struc-
ture couples chal-
lenging engineering 
with an architectur-
ally complex scheme 
to provide a truly fas-
cinating building.

—Erin Criste

”

“



analyzing selected applications of framing continuity in concert with 
progressive collapse requirements.

Security considerations required that no essential part of the building’s 
resistance to catastrophic blast loads encroach beyond the blast setback 
zone, yet urban design goals pushed to bring the north and west building 
lines as close as possible to the property edge to maintain alignment with 
adjacent buildings. Double cantilevered girders at the northwest corner, 
for example, allow the building to project beyond the blast setback while 
protecting the lower portions of the building. An eccentrically braced 
frame (EBF) provides seismic stability and offsets drift problems created 
by courtroom floor-to-floor heights in excess of 22 ft that made moment 
frames impractical.

At 320 ft in height, the building exceeds the 240-ft maximum for an 
EBF. Although some dual systems using concrete and steel do not have 
building code height limitations, the construction manager advised that 
mixing major subcontracting trades would result in cost premiums. In 
addition, trial designs of various dual systems suggested that moment 
frames would not participate cost-effectively in the overall lateral system 
due to their flexibility relative to other stiff elements in the dual system. 
The owner approved performance-based design criteria developed by 
the structural engineer, which demonstrated that a steel EBF was an 
effective seismic system, saving several million dollars. 

The project benefited from early retention of the CM-at-risk, which is 
not always possible on publicly funded projects, and the team reduced 
overall construction time by carefully coordinating building systems within 
the tight envelope demanded by the high-ceilinged spaces, as well as with 
continuous on-site coordination of shop drawings. This up-front work paid 
significant dividends because the project was completed a month ahead 
of the completion date established before construction began.

Cost efficiency demanded different foundation systems under the 
tower and other subterranean areas, which can lead to unacceptable 
differential settlements. Introducing a joint around the tower to minimize 
adverse consequences would have reduced construction productivity 

as well as become an ongoing maintenance 
problem. Using a detailed project schedule 
developed by the CM-at-risk, the structural 
engineer developed multi-stage structural 
models to investigate and discount differential 
settlement concerns, thereby eliminating the 
need for a plaza-level joint. (For more on this 
project, see the June 2013 issue).

Owner
U.S. General Services Administration,

Region 9, San Francisco

Architect
Richard Meier & Partners Architects LLP, Los 

Angeles

Structural Engineer
Englekirk, Los Angeles

General Contractor
Hensel Phelps Construction Co., Irvine,

Calif.

Steel Team

 Fabricator and Erector
 SME Steel Contractors, Inc., West Jordan, 

Utah (AISC Member/AISC Certified 
Fabricator/Advanced Certified Steel Erector)

 Detailer
Prodraft, Inc., Chesapeake, Va. (AISC Member)

Photographs
Sibylle Allgaier, ©Heliphoto.net
Hensel Phelps
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Salt Lake City made a bold statement locating its new 
Public Safety Building as part of the Salt Lake City Civic 
Center. The building is an emblematic statement inviting 

the public to use and explore its plazas, spatially complex 
lobby and transparent meeting rooms to interact with police 
and fire administration in open dialogue and action.

The building houses the city’s police, fire and emergency 
management departments. The 172,000-sq.-ft project was 
designed to achieve the city’s goals of providing an open 
and inviting public safety facility that will remain operational 
after a maximum credible earthquake (2,500 year return 
period), provide a high level of security to its staff and 
operate as a net zero energy building and sustainable site; 
the building is slated for a LEED Platinum rating and is the 
first net zero public safety building in the U.S.

Key to the ultimate design solution was an iterative 
non-linear dynamic analysis and design procedure to 
arrive at a structural design capable of meeting the 
seismic requirements of the project within the budget. The
structural system ultimately selected is comprised of a steel 
moment frame with viscous dampers that act like shock 
absorbers. All building components are designed to meet 
rigorous non-structural seismic standards, allowing building 
equipment and systems to function after the maximum 
credible earthquake.

Upon selecting a system, the team then proceeded with 
an iterative evaluation procedure to model the structure 
using special three-dimensional non-linear dynamic 

response history analyses to verify the required performance 
of the structure. Seven suites of site-specific scenario 
ground motions were used to verify the required operational 
performance in accordance with ASCE-41 criteria. The team 
was then able to deliver a structural steel frame that was 
designed to resist the highest level of design seismic risk 
with the required high-performance objective. They were 
also able to provide blast resistance by employing SidePlate
connections that ensure frame continuity and resistance to 
progressive collapse after a bomb attack.

The seismic/blast requirements for the building resulted 
in an elegant structure that presented a unique challenge 
for the mechanical, electrical, plumbing and fire protection 
routing. The complexity of the structure, coupled with the 
sheer volume of piping necessary to feed the buildings central 
plant and equipment, made building information modeling 
(BIM) an absolute necessity. BIM was implemented during 
the design phase to locate and design beam penetrations—a 
vital component to the mechanical design— that would meet 
the strict seismic/blast requirements of the project. During 
the construction phase, BIM ensured all the piping, duct and 
conduit would fit within the allotted space without the need 
to lower ceilings. Typically, a 14-ft, 6-in. floor-to-floor height 
would be more than adequate to fit equipment and piping. 
However, the size of structure substantially reduced the 
amount of available space. By working through clashes prior 
to construction, the team was able to avoid costly rework in 
the field and as a result, eliminated schedule delays.

Merit Award—Greater than $75 Million
SALT LAKE CITY PUBLIC SAFETY BUILDING, SALT LAKE CITY, UTAH

for a public service building.
—Dave Sailing

All of the different features used in this project
flow from one end of the building to the other.

”

“

This is one of the best designs I have ever seen
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Owner
Salt Lake City Corporation, Salt Lake City

Owner’s Representative
MOCA Systems, Salt Lake City

Architects
GSBS Architects, Salt Lake City
MWL Architects, Phoenix

Structural Engineers
Dunn Associates, Salt Lake City
Holmes Culley, San Francisco

General Contractor
Okland Construction, Salt Lake City

Steel Team
Fabricator and Erector
SME Steel Contractors, Inc., West 

Jordan, Utah (AISC Member/AISC 
Certifi ed Fabricator/Advanced 
Certifi ed Steel Erector)

Detailer
SNC Engineering, Inc., Compton, 

Calif. (AISC Member)

Photographs
Jeff Goldberg - Esto Photographics, 

Okland Construction
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A140-ft diameter post-tensioned steel-leaved dome 
serves as a beacon for San Diego’s 10-story, $185 
million downtown main library, and adds a new focal 

point to the city’s skyline. Conceptual designs of the dome 
spanned eight years and explored six different circumferen-
tial and segmented options. The final scheme resulted in 
eight intersecting post-tensioned, moon-shaped truss ele-
ments with a saddle-shaped cable net on each. Adjacent to 
the dome, the vertical stair tower forms a strong structural 
core that anchors the two wings of the building. Thrusting
outward and upward from this anchor are projecting triangu-
lated arms that catch a few of the dome rib bases. The com-
puter model of the dome enlisted more than 6,000 “tension 
only” members and required programs written specifically 
for post-processing filtering.

The dome, believed to be the largest steel post-tensioned 
segmental dome in the world, rises 221 ft above ground level 
to provide shade and acclimatize the reading room. It is con-
structed of more than 3,000 individual steel members, weigh-
ing 285 tons in all, and is clad in 1,500 perforated aluminum 
panels to shade the eighth floor reading room beneath it. The 
dome is made up of eight unique truss “ribs” that rise from 
base to apex in varying heights (from 72 ft to 113 ft) and eight 
“sail” structures located between the ribs.

Sails are oriented in plan with a pinwheel configuration, an 
effect created by offsetting each of the sails’ vertical leading 
edges to the outside of the ribs, while the sails’ trailing verti-
cal edges are connected to the inside rib surfaces. Each sail 
has an external pipe grid that is spherical at the upper part 
of the dome. However, the spheres are tipped vertically and 
horizontally so the center of each sail does not coincide with 
the center of the dome. Unfurled, the largest sail is 123 ft by 
53 ft wide and comprised of 175 HSS and 60 cable segments.

Due to its discontinuous circular form and peaked pin-
nacle, the dome behaves as a series of intersecting three�
hinged arches. At the base, each rib is supported on a large 
pin that allows the ribs to rotate or expand with increasing 
temperature, and each pin falls on a fixed rectangular grid. 
Four of the sails were configured at equal plan angles and 
the other four were configured at different angles, giving a 
unique condition at each connection.

The erection process was challenging not only because 
of its inconsistent geometry, but also because large curved 
trusses had to be lifted and erected after their assembly. In
addition, the fabricator and erector, SME Steel, expressed 
the desire to erect the sails in one piece. 

Each sail was assembled with tubes, cables and intricate 
parts all welded and bolted on the ground. Due to the cur-
vature of each sail, ground assembly would require tempo-
rary racks to support the sail parts. Furthermore, working 
off of aerial lifts would be both cumbersome and costly. 
Instead, a temporary ramp was proposed in order to hold 
the members in place and provide access for the work. The
ramp followed, as closely as practicable, the curvature of the 
sails. The erection crew could then work on the decked plat-
form under much safer conditions. Posts protruded through 
the deck, where needed, to support the shop assemblies 
that were shipped to the site.

Once the sails were assembled, they each needed a pick-
ing scheme. The upper end of the sail was ultimately hung 
with four lines when erected into the dome ribs. However, 
in order to get the sail into position, it required a second 
crane to lift it from its resting position on the sail rack. The
lower crane was fitted with two rolling blocks on four lower 
pick points. Once the sail was high enough, the lower hook 
elevation remained constant as the upper crane continued 

National Award—Less than $15 Million
SAN DIEGO MAIN PUBLIC LIBRARY DOME, SAN DIEGO

A prominent structure in the San Diego skyline, 
this is a monument to steel as a building material, 
      providing both aesthetic and functional benefits 
   to the many patrons of this iconic library. 
                                                                         —Chad Clinehens



to lift, until the four upper lines were all en-
gaged. The lower lines were then released so 
that the sail was hanging true, ready to erect.

Erection of the sails was expected to be 
difficult due to the many connection points 
between the two ribs. However, after the 
first sail was erected, more specific geometry 
checks were done on the racks before picking, 
and this eased the erection.  SME planned its 
schemes well in advance with the erection 
engineering team, Hassett Engineering, Inc.,
and also included input from structural engi-
neer Endrestudio, based on its knowledge of 
the analysis and final design. Many different 
options were considered, and collaboration 
was crucial for each step of the process. There 
was important constructive criticism given by 
the field crew throughout the assembly of this 
new San Diego landmark. The constant com-
munication within the erection team greatly 
accelerated the erection process, allowing the 
project to be a success for all parties as well as 
the public. (For more on this project, see the 
November 2012 issue.)

Owner
City of San Diego Main Library, San Diego

Architects
Rob Wellington Quigley Architects, San Diego
Tucker Sadler, San Diego

Structural Engineer
Endrestudio, Emeryville, Calif.

Construction Engineer
Hassett Engineering, Inc., Castro Valley, Calif.

General Contractor
Turner Construction, San Diego

Steel Team
Fabricator, Erector and Detailer
SME Steel Contractors, Inc., West Jordan, Utah (AISC

Member/AISC Certified Fabricator/Advanced Certified Steel
Erector)

Bender-Roller
Albina Pipe Bending Company, Inc., Tualatin, Ore. (AISC

Member)

Photographs
Rob Quigley - Rob Wellington Quigley Architects
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