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HIGH EXPECTATIONS FINISHING TOUCHES A RIVER OF GLASS SEISMICALLY CHIC

L.A. now has a new tallest building.  In the design of the tower’s interior, How the project’s signature One of the tallest buildings in an
How will it fit into the fabric any detail out of place could skylight, inspired by the Yosemite  earthquake hot zone had to balance
of the city? PAGE 2 spoil the effect. PAGE 6 Valley, was saved. PAGE 18 safety and style. PAGE 20

MEL MELCON Los Angeles Times
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WILSHIRE GRAND

HOW WILL
L.A’S NEWEST
HIGH-RISE
FITINTO AN
EVOLVING
CITY?

tanding at the base of the Wilshire
Grand, architect David Martin
shielded his eyes to take in the scope
of Los Angeles’ newest and tallest
skyscraper.

Eight years ago, this shimmering
glass tower began its life in his
sketchbook as an ink drawing and a
splash of blue wash. Now, after four
years of construction and $1.35 billion, it is debut-
ing on the city’s stage. Guests have begun to ar-
rive; tenants come laterin the year.

The prospect leaves Martin a little nervous.
The expectations for this building are high.

For all its 21st century detailing, the Wilshire
Grand is a throwback to a time when Los Angeles
dared to dream tall and for three decades — the
early ’60s to the early ’90s — saw a fledgling skyline
emerge above Bunker Hill, Century City and West-
wood.

But such aspirations can be fickle. That boom,
financed in part by Japanese capital, stalled amid
an economic recession. Now 30 years later, this
new tower rides a new wave of development rip-
pling through downtown and outlying communi-
ties such as Hollywood and mid-Wilshire.

Driven by Chinese and Korean investors, this
prosperity reflects not only a shift in the world
economic orderbut also arenewed faith in Los An-
geles’ potential on the edge of the Pacific Rim. (In
2015, South Korea was Los Angeles’ No. 3 trading
partner, with two-way trade totaling $23.7 billion.)

When Korean Air, owner of the Wilshire Grand,
lighted the building’s crown with the red, blue and
white swirl of its logo, it captured that historical
sweep. The airline’s chairman, Yang Ho Cho, first
visited downtown Los Angeles on his honeymoon
in 1974 and was told to be careful ifhe went out after
dark.

Today he expresses the hope that this building
will be an icon for the city as well as a symbol of
pride for its Korean community.

Butonalate May afternoon, Martin wasn’t tak-
ing a global perspective. Wandering out onto the
pool deck overlooking 7th Street, his concerns
were more immediate. The amplified strains of a
violinist drifted from a distant sidewalk.

The Wilshire Grand has represented for him a
lifetime opportunity to build a downtown land-
mark, much as his grandfather did with City Hall
and his father with such high-rises as the Depart-
ment of Water and Power and the Arco Towers.

He spoke of the building’s parametric sloping,
its reflectivity, the alignments between the indoor
and outdoor spaces and the overhead “bones,” the
seismic supports — and he anticipated the critics.

What does the Wilshire Grand offer the city,
they will ask. Is it for the wealthy and privileged?
Does it advance the science of engineering or a
theory of architecture?

“Ihope they alllike the building,” he said.

*%

Every tall building is a unique performance, a
blend of grand effects and minute detail. Some
strike a single note. Others try for a deeper, almost
symphonic complexity.

The gesture might be old-fashioned, reminis-
cent of the early decades of the 20th century, a

By Thomas Curwen

statement that speaks more to the egos of a few
than the needs of the many.

But this is what cities do, no matter the ex-
pense or impracticality. From a distance, these
structures declare their prowess and modernity
by lifting themselves above the horizon like Oz,
proxies in glass for ambition and power. From the
sidewalk, they inspire passers-by to peer skyward,
aremarkable feat when daily occupations compel
many to look only ahead.

And in Los Angeles — not New York, not Chi-
cago — theraising of these buildingsis allthe more
remarkable in a region where downtown is a mere
island in a vast suburban sea.

Conceived during the height of the recession as
two towers — one a hotel and one an office — the
Wilshire Grand eventually was consolidated into
one, driving the height to 73 stories.

Given its complexity, architect Michael
Maltzan, whose projects include the apartment
complex One Santa Fe and the new 6th Street
Bridge, wants to wait before passing judgment.

“The ability to measure its impact is compli-
cated by time,” he said. “A tower, a building of that
scale, functions at so many different scales, each of
which is measured in different time frames, so it is
hard to say from Day One ifit is a success or not.”

He cited a few object lessons: The Eiffel Tower
and San Francisco’s Transamerica Pyramid were
mocked at their debuts and today are beloved
icons. The U.S. Bank Tower, completed in 1989 a
few blocks away from the Wilshire Grand, also re-
ceived mixed reviews. One critic overlooked the
design of what was thenthe city’s tallest structure,
focusing instead on its “dizzying, seven-year exer-
cise in deal-making.”

Some question whether the Wilshire Grand de-
serves iconic status. Its claim over the U.S. Bank
Tower, they say, is a cheat, based on a spire that
gives it an 82-foot advantage.

And if spires count, they add, then what about
a 1,215-foot smelter smokestack in Magna, Utah?

Yet part-building, part-spire, the Wilshire
Grand already has shifted Los Angeles’ concep-
tion of what its skyline can be — no longer the flat-
topped relics of an era that privileged helipads
over ornamentation.

For architect Eric Owen Moss, however, any
discussion of merit based on height is antiquated.
Moss, former director of the Southern California
Institute of Architecture, recently designed a 17-
story tower near the La Cienega-Jefferson light
rail station.

“I'm sure it matters to the developer, but I'm
not sure ifit matters to the city or to the communi-
ty downtown at all,” he said.

More interesting to Moss is whether or not the
Wilshire Grand offers a new understanding of
what a tower can be. He wondered how the build-
ing will interact with the street or if it will advance
anew conception of the city.

“You get to be the biggest building if you dem-
onstrate you have the biggest or most substantial
content,” he said.

—0—

A 60-secondride in a service elevator took Mar-
tin to the top floors.
Others may peer at the city, which from this

perspective seems oddly miniaturized.

But as he stepped onto the terrace on the 73rd
floor, Martin turned to study the steel-and-glass
sail — a technical achievement rising an addi-
tional 300 feet above him.

A skyscraper, Martin said, is often boring: a big
box designed for utilitarian, commercial purposes
with design subservient to the cost and speed of
construction.

Pushing against those pressures is part of the
architect’s job.

And Martin counts the sail and the adjoining
spire as one of his successes, an elaborate and
costly artifice, a hood ornament by any other
name.

As he climbed the stairs into the sail — which
will be closed to the public — he was surrounded
by wide-flange beams, up to 44-feet in length,
crisscrossing around him like a cat’s cradle.

“It’s like a ship,” he said, proud that this ele-
ment withstood the months of debates and dis-
agreement.

But he knows that even monumental design is
never fixed in time.

Just blocks away is the City National Plaza,
with its twin towers.

Designed in the 1960s by Martin’s father, Albert
C. Martin, these 52-story buildings — the Arco
Towers — have long been honored as a model of
Corporate-International style, austere in their
smoked glass, dignified in their identical pairing.

Yet last year the owners modified the top story
of the north tower, changing the color of the glass,
adding aribbon of silver-white around it.

Spoiling the symmetry.

+

As the afternoon waned, traffic on the 10 Free-
way was a ribbon of cars, creeping in and out of
downtown, bumper to bumper.

For all the best intentions and design, the fu-
ture of the Wilshire Grand is linked to the city.

Sprawl — awesome by day and sparkling at
night — is one thing, but gridlock, no matter the
hour, is another.

For Thom Mayne, one of the city’s preeminent
architects, the success of the Wilshire Grand de-
pends on how the city rises up to meet it.

Looking at the future, Mayne, the executive di-
rector of the UCLA Now Institute, believes that
Los Angeles’ greatest challenge is an anticipated
population increase of 1.5 million by 2050.

Hearguesfor theincreased densification ofthe
Wilshire Corridor, 15 miles from downtown to
Santa Monica, soon accessible by subway.

To this end the Wilshire Grand, he said, is “use-
ful,” but he added, “it is one single building.

“What’s important is for it to be followed by
housing.”

Without that step, the skyscraper “is just an-
otherrandom building with no broader connectiv-
ity, no synergy, no relationship to some broader
strategy of how the city is going to grow and what
that means to its citizens — again on human
terms, on social terms, on cultural terms.”

The city of Los Angeles, he said, must take the
next step.

thomas.curwen@latimes.com
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Over the course of 257 weeks, 2,500
people put in place 22,000 tons of steel,
54,000 cubic yards of concrete, and
500,000 square feet of glass to build a
technically sophisticated, sustainable
addition to the skyline of Los Angeles.

Turner
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Thank you to our dedicated
team, our partners, and

our client who made this
extraordinary building a reality.

Download a 3d-printable model
of the Wilshire Grand Center at
turnerconstruction.com/3d

Turner Construction Company | 213-891-3000 | www.turnerconstruction.com
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EMBRACING L.A.

The project grew from a handshake to
become the tallest building west of the
Mississippi. For three years, Times staff
writer Thomas Curwen has chronicled its
construction, from the initial planning
phase to the topping off and final design
touches. On the following pages are his
stories of the Wilshire Grand tower.

Architect Chris King isn’t en-
tirely sure when Reyner Banham
clicked, but the English critic’s
theories about Los Angeles came
to him at just the right time.

Long before demolition crews
movedinonthesquat and aged ho-
tel that had occupied the corner of
Figueroa Street and Wilshire Boul-
evard, the 4l-year-old architect
with A.C. Martin Partners tried to
imagine what the interior of the
new skyscraper — the Wilshire
Grand — might look like.

The canvas was huge, more
than 2 million square feet, fitting
forthe city’s tallest building, a com-
bination of hotel and offices, public
and private space.

King and the design team at
A.C. Martin had been brainstorm-
ingavariety of concepts that would
complement the architecture — its
indoor-outdoor spaces, its seismic
supports, its vantage upon the city
— and they needed to strike a look
that would mirror Los Angeles’
identity.

Early on they had misjudged,
developing a furniture scheme
styled after the distinctive Korean
roof tiles, giwa. They felt it would
appeal to the building’s owner,
Yang Ho Cho, the chairman of
Hanjin International Corp. and
Korean Air.

But Cho and his daughter
Heather, who had taken a lead in
the project, didn’t want the build-
ing to reflect Korean culture. In-
stead, they insisted that it capture
Los Angeles’ essential qualities.

What is the big idea, they
pressed King.

Accustomed to clients asking
about color schemes and materi-
als, Kingrealized that he needed to
think larger and more conceptual.
The giwa furniture style was too
small.

Taking to the street, he studied
the building site from neighboring
buildings, and as the concrete core
begantorise, he took the construc-
tion elevator to the top floors,
where Los Angeles emerged from
the rose of the compass: to the
west, the swirl of the 10 and the 110
freeways; to the south, the linear
grid of subdivisions stretching to
San Pedro; to the east, the down-
town skyline, and to the north, the
San Gabriel Mountains.

King realized then that Ban-
ham still had it right. Each angle
corresponded tothe four ecologies:
Surfurbia, Foothills, The Plains of
Id, Autopia. Each would inform to
theinterior design ofthe city’s new-
est building.

On a recent spring twilight,
King was out on a rare evening run
in Echo Park. Banham was far from
his mind when he caught a glimpse
of the Wilshire Grand lit up as it
had never been before.

In ariot of color, a vertical band
oflight — blue fading to yellow like
the colors of a sunset — played
along the building’s spine, and as
the image lit up Instagram and as
technicians fine-tuned the LEDs
from inside the tower, King felt a
kick of adrenaline.

Four years of construction were
coming to an end, nearly 10 years
conceiving, planning and drawing,
and with hotel guests arriving
within weeks, he knew that time
was running out.

The punch list — construction-
speak for all the details needing to
be completed or repaired — had
35,000 items on it, and King was
soon back on site, stepping
through a clutter of scaffolding and
cardboard boxes, overflowing
dumpsters and pallets of building
material that filled the rooms and
hallways.

The nature of his job requires
that after imagining, drawing and
negotiating the high concepts, he
bats clean-up, making sure all the
details are in place. Perfection
seemed elusive as he toured the
70th floor with senior production
coordinator, Grit Leipert.

A coating of dust clouded the
light fixtures hanging in the lobby.
A gash marred the parquet angling
across the restaurant floor, and a
door in the men’s room fell well
short of its jamb.

They made notes and took pic-
tures.

No detail, King said, can ever be
too small or fix too minor when de-
livering a $1.35-billion skyscraper.

Simply put, he said, “you don’t
sell a new BMW with a broken
headlight.”

Once King understood the role
that Banham could play in the de-
sign, he and his team turned to the
70th floor — the hotel’s lobby —

where guests check in, the city sur-
rounding them.

The space, King realized, could
be “a synopsis of the entire narra-
tive” and he set about linking the
interior to the city, matching de-
tails with whatever ecology wasim-
mediately in view.

If they got it right, they felt the
rest of the design would fall into
place.

“We’re trying to choreograph a
set of experiences for visitors to the
building,” said King. “I don’t know
if I'd call it subliminal, but we are
trying to evoke a mood and a feel-
ing.”

Through months of debate and
discussion, hours of presentations
in Los Angeles and Seoul, they fine-
tuned the shapes and form, colors
and texture. They consulted with
artists, researched materials and
dug deep into their collective sen-
sibilities to come up with what they
hoped would be a coherent plan.

The stakes may not be as criti-
cal as the fire elevators or seismic
supports or as sensational as the
exterior lighting, but King knew
that anything out of place could ru-
in the desired effect.

They designed a chandelier the
color of automotive lights, red,
white and amber, hanging fromthe
ceiling above the check-in deskin a
pattern based on a schematic of
the 10 and 110 freeway intersections.
The carpet and furniture in the ad-
jacent lounge feature angular pat-
terns replicating the city’s subur-
ban grid.

The club space, facing the
mountains, is decorated with pic-
tures of the foothills. The carpet
and furniture patterns mimic the
lines of a topographic map.

And inlieu of the beaches — too
hard to see from this distance —
they added a fifth ecology, down-
town, in acknowledgment of its
renaissance, so that the bar with
its view of the neighboring build-
ings has a photo mural of the
Studebaker dealership that once
stood on this corner and a neon
sign capturing the city street name
mnemonic:

From Main we Spring to Broad-
way, and over the Hill to Olive. O,
wouldn’t it be Grand if we could
Hope to pick a Flower on
Figueroa?

As they developed the concept
beyond the 70th floor, the complex-
ity multiplied. The size of the proj-
ect was daunting: Some compo-
nents — the plaza, the restaurant,
the health club — were as large as
previous jobs.

They championed the improb-
able, a mash-up in the steakhouse
of 18th century Versailles with 19th
century California rancho décor,
and fashioned the whimsical: the
pooldeckwithitsfoam stools, buoy
lights and the No Dive Bar.

“It felt like we were working on
25 Swiss watches at once,” King
said.

By late afternoon, he stood out-
side the lobby on the ground floor.
King stepped among the extension
cords, saws, sanders, man-lifts,
pavers, drop cloths and bubble-
wrapped bollards.

Along a broad band of concrete
above the entrance to the parking
garage, contractors had applied
blue masking tape and a vinyl tem-
plate, the start of a mural.

This space in the porte-cochere
had always been a challenge for
King, a blank canvas that done
right could set the tone for arriving
guests. But he didn’t want it to
compete with one of the project’s
most-significant commissions.

Through the windows of the
lobby, a sculpture designed by the
Korean artist Do Ho Suh domi-
nates the space, a three-story-high
wash of colors, blending like a snow
cone from red to yellow to green to
blue. Up close, the pattern reveals
itselftobe nearly 86,000 figurines —
each a few inches tall — rising atop
one another, hands to feet: a high-
concept homage to pluralism.

The mural, by contrast, had to
be less flashy.

Borrowing from Ed Ruscha’s
linear documentation of the Sun-
set Strip, King developed a pas-
tiche of Los Angeles’ suburban sky-
line in silhouette: street lamps, bill-
boards, palm trees and a few icons,
Randy’s Donuts, the Watts Towers.

“I have always found the sKky-
scape of Los Angeles not banal or
unsightly,” he said. “It sets the tone
for the city.”

He now just needed to decide
which shade of gray — and there
were six to choose from — would
best capture this distinct ecology.

HOBODY WALKS [N LA

ARTISTS FINISH the splashy mural that adorns the pool area of the InterContinental Hotal.
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A LAST-MINUTE steam cleaning for the porte cochere at the Wilshire Grand.

Photographs by MEL MELCON Los Angeles Times
which features foam stools, buoy lights and the No Dive Bar. “We’re trying to choreograph a set of experiences for visitors to the building,” says architect Chris King.

A WATER FOUNTAIN greets visitors in front of the Wilshire Grand Center. A MARBLE countertop is installed in the master bath of the Presidential Suite.
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GEOLOGIST Rosalind Munro descended eight stories deep to
verify the stability of the building site prior to construction.

YANG HO CHO, Korean Air chairman, and daughter Heather,
executive vice president, at company headquarters in Seoul.

“WHEN WE went to one tower, all the pieces fell into place,”
says David Martin, co-chairman of A.C. Martin Partners.

Eventually all the
pieces fell into place.
But before the project
could get off the
ground, someone had
to make sure that the
ground was solid.

“OK.Ondown.”

Geologist Rosalind Munro
spoke into her walkie-talkie. The
cage she was standing in shud-
dered and slowly dropped farther
into a shoulder-width borehole
drilled beneath the streets of Los
Angeles.

Munro was heading eight sto-
ries downto assess the stability ofa
building site. She needed to know
whether the soil would support a
skyscraper that would be the tall-
est west of Chicago and one of the
tallest in the world on such seismi-
cally sensitive ground.

Looking up past strata hun-
dredsofthousands ofyearsold, she
saw the sliver of sky grow smaller
than a fingernail.

“Stop.”

The cage jerked still, darkness
above and darkness below.

A cave-in would bury her in sec-
onds, but the scientist put the
thought out of her mind.

She reached for her pick and fo-
cused on finding answers for the
engineers above ground — and for
the two men whose handshake a
decade ago had inspired the ambi-
tion to build the Wilshire Grand.

_——

For nearly nine decades, mem-
bers of the California Club down-
town have gazed upon this city’s
evolving skyline from Flower
Street.

Los Angeles’ first skyscraper,
completed in 1904, stood 175 feet tall
and was a few blocks east at 4th
and Spring streets. The city later
imposed height limits on its build-
ings, and for 40 years City Hall, ris-
ing 454 feet, was the most con-
spicuous exception.

Inthe summer of 2014, the honor
of being the tallest building be-
longed to the U.S. Bank Tower —
an imposing fireplug that looms
over the California Club, where on
a summer evening in 2004 Chris
Martin and Yang Ho Cho met for

CONSTRUCTION WORKERS guide a jumping wall form system into place as it is lowered into posi-

GROUNDWORK PL

—

CHRIS MARTIN’S family had shaped the city’s skyline. With this project, they hoped to redefine and re-energize it.

the first time over dinner on the
outdoor terrace.

Theirintroduction had been ar-
ranged by Max Nikias, now presi-
dent of USC but then the dean of
the School of Engineering. He
wanted Martin, an architect and
USC alumnus, to meet the South
Korean businessman, a fellow Tro-
jan.

With the city lighting up around
them, they talked about their
work. The Martin family helped de-
sign City Hall, and in succeeding
decades had shaped the city’s sky-
line. Martin and his cousin, David
Martin, were the third generation
torun A.C. Martin Partners.

Cho, 65, oversaw his family’s
business, which began as a freight
company after World War II. Over
the decades, Cho and his father de-
veloped Hanjin International
Corp. into a multi-billion-dollar
empire with assets that included
Korean Air Lines.

The friendship between Martin
and Cho grew easily. They shared a
love of airplanes, and they spoke
about the challenges of guiding

their children into their busi-
nesses. Over time, they visited
each other’s ranches, one on an is-
land off the coast of Korea, the
other just outside of Yosemite Na-
tional Park.

Five years after their first meet-
ing, Cho dropped in on his friend.
On a Friday afternoon in 2009, they
sat in Martin’s corner office over-
looking 5th and Flower streets.
Martin got his guest a Coke.

“I own this hotel down the
street,” Martin recalls Cho saying.
“Everyone tells me not to pour any
more money into it.”

Cho’s company had acquired
the Wilshire Grand from Hilton
Hotels Corp. in 1989 for $168 mil-
lion. He had taken steps over the
years to improve the property at
the corner of Wilshire Boulevard
and 7th Street, but wasn’t satis-
fied.

“I've spent $40 million trying to
turn this into a four-star hotel, and
I think I've gotten only four one-
starhotels,” he told associates.

Perhaps A.C. Martin could help.

Martin’s staff assembled six

scenarios. Five laid out modifica-
tions to the hotel. The sixth argued
for demolition and construction of
ahoteland an office building in two
separate towers.

“That’s what I want to do,” Cho
said.

A previous study Cho commis-
sioned had recommended against
demolition, but he didn’t agree. He
believed a new development would
symbolize his company’s commit-
ment to Los Angeles, and he be-
lieved that in spite of the recession,
it was the time to make that state-
ment.

Cho had another request as
well, one that offered the Martins
an opportunity they had never
thought they would see. Cho
wanted his friend’s company to
take charge of the design for the 2.7-
acre site.

New high-rises are rare in Los
Angeles, and when they do come
along, the competition among
architectsis fierce.

The Martins knew they weren’t
starchitects like Frank Gehry.
Their company had a sterling repu-

tation in Southern California but
little visibility outside the region.
Designing the tallest skyscraperin
the West, a building both structur-
ally sophisticated and beautiful,
could change that.

But they knew there were no
guarantees. Cho had been loyal,
but loyalty can be fickle, especially
on a high-stakes project like this,
budgeted at $1 billion.

Martin remembered a commis-
sion in Jakarta that his firm lost to
I.M. Pei when the wife of the owner
ran into the acclaimed architect at
a cocktail party. Martin knew it
wasnot uncommon for other archi-
tectstohorninonbigprojects once
the city permits were secured.

Until the city approved the
Wilshire Grand and Cho green-
lighted the concept, the Martins
wouldn’t feel secure.

So they worked fast. The proj-
ect manager, Thomas Properties
Group, began negotiating city ap-
provals, and David Martin began
detailing the site with a plazaand a
45-story hotel with condominiums
and a 65-story office building with
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tion by a crane into the core of the Wilshire Grand tower in downtown Los Angeles.

TEAMWORK

1.5 million square feet of space.

The City Council approved the
project in March 2011, and every-
thing seemed to be falling into
place.

Then the unforeseen happened.
The two towers no longer penciled
out.

The market for office space had
collapsed.

-

If a skyscraper is raised on the
speculation that businesses will
support it, then hope is raised on
its aesthetic allure. The equation is
a delicate one, and in L.os Angeles
in recent years, neither had bal-
anced out.

“Following the stock market
crash of ‘87, we thought that was it
for Los Angeles,” David Martin
said. By the time the economy re-
bounded in the early ‘90s, busi-
nesses were shifting away from tra-
ditional office space toward more
mobile work forces, he said.

“No more big buildings.”

Cho hoped to reverse that
trend, and early estimates had
supported his gamble.

The footprint of the project, in-
cluding the height of the towers,
had been calculated so that the val-
ue of each floor, based on use,
would pay the cost of construction.

But by 2011, that calculation had
soured. The demand for downtown
office space plunged during the re-
cession, recalled Ayalushim
Getachew, who worked for Thom-
as Properties in managing the
project.

With vacancy rates climbing to
19%, tall buildings were emptying
out.

Bringing 1.5 million square feet
of new office space on the market
suddenly made no sense. Cho’s ad-
visers searched for new ideas.

They wondered if they could de-
velop the project in phases: first
the hotel, and then the office tower
when conditions improved.

But that idea introduced prob-
lems. Would guests want to stay at
the hotel once -construction
started on the adjoining office
tower?

Other suggestions followed:
Could they swap the towers,
putting the hotel and condos in the
taller one? Or could both buildings
become hotels, one more upscale
thanthe other?

Cho’s team ran hundreds of fi-
nancial projections. None added
up.
Looking for answers, Cho began

to doubt Thomas Properties’ role
in managing the project.

During interviews for the job,
Jim Thomas had shown a bold vi-
sion that set him apart from other
candidates, whose presentations
frustrated Cho because they lack-
ed specifics.

“These people have traveled
halfway around the world to hear
your ideas,” Martin recalled Cho
telling one candidate. “Tell us
about the project, or I'll throw you
out oftheroom.”

Thomas, whom Martin had
known for 25 years, recommended
demolishing the old hotel, and Cho
hired him immediately.

But two years later, Thomas
Properties seemed “stuck in office
buildings, and there was never any
progress,” Cho recalled.

Cho asked Martin to take over
management of the project.

No, Martin recalled saying.
“That’s what Jim Thomas is for.”

The impasse over the design
broke when Cho’s daughter, an
executive vice president with the
family’s company, presented a new
idea.

A graduate of Cornell Universi-
ty’s School of Hotel Administra-
tion and USC’s Marshall School of
Business, Heather Cho managed

operations of the hotels owned
by Korean Air.

She had had reservations about
building an office tower.

“We are a hotel and hospitality
company and should rely more on
our core values and expertise,” she
said.

No one Heather Cho spoke to
could justify adding so much office
space. She proposed combining
the two towers into a single taller
one with much less room for of-
fices.

Her father swiftly signed on, but
he remained adamant about re-
placing Thomas Properties.

Martin finally agreed to take
over and broke the news to Thom-
as, who according to Getachew felt
betrayed.

Thomas declined to comment
for this story.

On April 19, 2012, David Martin
unveiled the design for a 73-story
building with 900 hotel rooms and
400,000 square feet of office space,
nearly a quarter of the original
amount.

“When we went to one tower, all
the pieces fell into place,” he said.

All but one. Martin and the en-
gineers didn’t have enough infor-
mation about the stability of the
building site that was to support

the massive structure.
HH

In the borehole, Rosalind
Munro rotated the cage, her head-
lamp illuminating the closed-in
walls. Down there, the musty air
was tinged with the smell of petro-
leum and hydrogen sulfide, the
odor ofrotten eggs.

She hacked at the rock with her
pick, careful not to trigger a cave-
in, and uncovered a seashell, a frag-
ment of calcium carbonate nearly
4 million years old, encased in
stone. She was looking for soil the
consistency of Play-Doh, or for sed-
iment that had changed color.
Each would signal a weak bed for
the foundation.

At the bottom of the hole, she
suddenly heard the alarm. Oxygen
levels had been falling as the sedi-
mentary rock absorbed the ele-
ment. She had completed her re-
search. It was time to get out.

“Bring me up.”

The cage jerked in its ascent.

She passed thelayerofsand, silt
and gravel deposited from the
streams and rivers that had
poured off the San Gabriel Moun-
tains 100,000 years ago.

She passed the layer of fill, dirt
packed with wood fragments,
brick and concrete hauled here
more recently.

It could date to 1873, when Sam-
uel Calvert Foy built a home
thought to be the first three-story
building in the city. Or maybe it
went back to the days of the Stude-
baker dealership built after the Foy
mansion was moved. Or perhaps it
had been shoveled here in 1950 af-
ter the Paul G. Hoffman Stude-
baker agency was leveled to make
room for the new hotel.

Munro’s couldn’t guess. Her
findings confirmed what her em-
ployer, the geotechnical consulting
firm AMEC, had learned from pre-
vious tests.

Set upon bedrock known as the
Fernando Formation, the Wilshire
Grand was going to have as perfect
a base in the Los Angeles basin as
any engineer could hope for.

Compressed by an ocean that
once lay on top of it, the siltstone
could be clawed, scraped and
shaped for any foundation.

As the cage rose out of the hole,
the drilling crew swings it to a side
and lowers it to the ground.

Face streaked with dirt, Munro
stepped into the sunlight, its rays
catching the tarped relic of the old
hotel slowly being torn down.

Descent into
the borehole

On Feb. 23, 2013, geologist Rosalind

Munro with the geotechnical firm
AMEC stepped inside an open-air

cage and was lowered into a borehole,

86-feet deep, at the corner of
Wilshire Boulevard and Francisco
Street. She conducted

a visual inspection of the soil that
was excavated to support the
Wilshire Grand.

Special equipment

Rock shield keeps dirt and rocks
from falling inside the cage.

Aluminum cage provides a platform to
stand on, approximately 21 inches in
diameter and 7 feet tall.

Hard hat comes equipped with
LED headlamp

Air hose blows fresh air into
the borehole.

Walkie-talkie allows Munro to talk to a
colleague, positioned at the opening of
the borehole to take notes and watch
and listen for any emergency.

Safety harness attaches to the cage.

Boots are fabricated with a
steel shield over the toes.

Observation tools
Screw-
driver

e
Compass

Knife g et

Rock pick

Drilling rig creates the
borehole. Working for at least
six hours, the crew drilled a
hole that was 24 inches in

diameter and 86 feet deep.

Collar protects the rim of
the hole from caving in and
from rocks falling in.

Underground

Gas meter detects
dangerous gases
and a drop in
oxygen levels.

AfOPYStratam e Discoverles
Beneath 12 inches of
the asphalt roadbed, = The alluvium is mostly
Munro encountered soil 5 sand. Smaller than gravel,
containing wood FEET larger than silt, it is
fragments, brick and comprised of fragments of
concrete, evidence of quartz and feldspar from
fill that had been moved - the igneous rocks of the
to this site possibly as = _10 San Gabriel Mountains that
long ago as 150 years. = were deposited here by the
=¥ Los Angeles River 100,000
z ' years ago.
Middle strata ------oooeoee < =] 15
For 20 feet, Munro =4 The air smells musty,
encountered a / tinged slightly with the
combination of sand, odor of petroleum and
silt and gravel, alluvial hydrogen sulfide, like the
run-off from the San 20, smell of rotten eggs.
Gabriel Mountains r
100,000 years ago. f
s L | [ She reported a seepage,
1 25 possibly from local
E| 5] k] irrigation or a tree trough
| on sidewalk.
ﬁ:'._:‘_’ =
. 30
1T e
35
Scattered
shells and
shell ]
40 fragments
Lower strata oo < 25
Starting at 23 feet,
Munro encountered At 50 feet, she unearthed a
rock-like siltstone, fragment of a seashell, a
the Fernando small swirl of calcium
Formation, created 50 carbonate encased in stone.
nearly 4 million years
ago as the bottom of i At 51 feet, she found a
an ancient sea. tie-back, a steel rod that
had been driven through the
PaclenLells il .55 soil to support the excava-
(scallop) N ) PP .
tion for the building across
‘% the street.
Frl ko In the siltstone, she
= discovered numerous layers
1inch of concretions, rock formed
—_— millions of years ago by the
interaction of silt and water
65 and calcium carbonate.
Working with her pick, she
70 freed a number of nodules,
golf ball-sized concretions
encased in the siltstone and
often formed around shells.
75 With the cage resting on the
bottom of the borehole,
Munro finished examining
the siltstone just before the
20 alarm on the gas meter
sounded. The siltstone,
unexposed to air for millions
of years, was drawing the
oxygen out of the hole. She
85 needed to get out.
End of boring at 86 feet L (Soil textures are not to scale)

Sources: AMEC, Shoring Plan, Cefali & Associates, California Academy of Sciences

Graphics reporting by THOMAS CURWEN

LORENA ELEBEE,

JAVIER ZARRACINA Los Angeles Times



S10 rurspAy, JUNE 27, 2017

Slos Anaeles Times

LATIMES.COM

WILSHIRE GRAND THE RISE OF A NEW SKYLINE

The footprint of a giant

The Wilshire Grand is the tallest structure in Los Angeles. On the weekend of Feb. 15, 2014, construction crews, led by Turner Construction Co., laid the concrete

foundation for the building that transformed the skyline of Los Angeles.

Pouring

Nothing on this scale had been recorded since 1999, when the foundation of the Venetian in
Las Vegas was poured. The success of the Grand Pour put the Wilshire Grand in the Guinness
Book of Records for the largest continuous concrete pour.

0 Mixing trucks poured
the concrete into the

troughs of the pumps. The pumps delivered
Py the concrete into the
foundation.

G Workers guided
hoses through
rebar laced
throughout the
foundation.

(Diagram
not to scale)

Curing

After the pour was completed, the concrete
began to harden, a process that raised
temperatures inside the new foundation.
During the early stage of the curing phase, it
was crucial to keep the concrete below 160
degrees to prevent cracking. A special

The Wilshire Grand

The hotel and office complex
include:

» 889 rooms

» 376,441 square feet of
office space

» 53,556 square feet of
restaurant and retail space

* 5-level underground
garage with 1,092
parking spaces

» Terrace on the 73rd floor

The Grand
Pour ballet

Organized and timed
deliveries of concrete were
crucial in the pouring of
nearly 82 million pounds of
the slurry, which had to be
laid within 90 minutes of
the initial mixing.

By the numbers
. ’ *_ AN o y
cooling system was designed. e 1*1" 1' ! 262 drivers
1 - .h ll'.- 'LI & i 227 mixing trucks
S S et R } ¥ kel ﬁ"i o % 19 pumps
3 pl 11 e 1 13 hoses
.1* ":"E'." ll.-’ ﬁl & ? [ l by L R"" ] (s 5 7 1 "y % K‘w
- -_c-l 7 : h*, Lo R (I Mg i N e I e . Ti 8 local PR
R O 1 R U A T Sl o
1 LR o Hag Rl ORI T Rl 90,000 feet of batch plants .~
id i : B oo | 3 ; looping polypropy- supplied the
% i : lene hose carried s 4
LA A g8 8ER  the circulating water @ /  Pouring
1% . throughout the i i site m
._ . foundation. B °°
‘; . = - G 15-mile’, 10-,
PRl i @ 24 sensors captured radius Ul
N .| temperature variations h
o of up to 35 degrees )
Tinen over two weeks. The
diameter .. highest recording was
hose 411! 158 degrees. 5
4-inch . -
diameter E’.‘“.H
pipes 9 -
l\I".
The cold water was

circulated through a

series of pipes.
10-inch
diameter
pipes

€) 20,000 gallons of water
circulating through the
foundation helped control
the temperature of the
concrete as it heated up.

Holding tanks
and chilling units.

Sources: Turner Construction Co., Brandow & Johnston, Inc., AC Martin Inc. Graphics reporting by THoMAS CURWEN, LORENA ELEBEE

Orchestrating the
laying of an ambitious
concrete foundation
was job of a lifetime

Michael Marchesano gazed out
the window of his third-floor office
in downtown Los Angeles and
didn’t like what he saw. In a far cor-
ner of an excavated pit, five stories
deep and the size of a city block,
stood a mound of dirt as big as a
small house. It wasn’t supposed to
be there.

The weekend -construction
crew, looking like toy figures, was
occupied with other jobs: tying to-
gether steel reinforcing bars,
stringing polyethylene tubing, arc-
welding a raker beam into a lag
wall.

It would be three more years be-
fore the completed Wilshire Grand
tower would rise 1,100 feet above
the corner of Figueroa Street and
Wilshire Boulevard. With an open
promenade and an enormous
swoop of glass above the entrance,
the translucent airplane wing 73
stories tall promised to redefine ar-
chitectural possibilities in a city
not known for its tall buildings.

Beneath its design was the en-
gineering of what is arguably the
most complicated high-rise ever
built in the United States. Calcu-
lated to sway during powerful
Santa Anas and absorb ground
movement during the most severe
earthquakes, it iswedded aestheti-
cally and technically to the unique
footprint of the region.

But what mattered in early 2014
was apile of dirt.

Marchesano, a general superin-
tendent for Turner Construction
Co., knew he had no time to haul it
away. A countdown clock on the
wall gave him 7 days, 11 hours, 36
minutes, 7.8 seconds before the
start of the Grand Pour, an ambi-
tious attempt tolay the foundation
of the building’s central tower in
one overnight session.

Of all the sites Marchesano had
worked in the course of 30 years,
none had been this complicated.

=
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Nor, he suspected, would any be in
the future.

This skyscraper, the tallest
structure in the western United
States, represented a career-defin-
ing moment, a daunting and glori-
ous job that had to be approached
one step at a time if sanity was to
prevail.

The dirt mound was the next
step. Just off to a side, they would
have towork around it until it could
beremoved.

Then they would be ready to re-
ceive 2,120 truckloads of concrete
in a hole 18 feet deep and nearly
two-thirds the size of a football
field. It had to be poured without
interruption in less than 30 hours.

Nothing this size had ever been
recorded. In 1999, construction of
the Venetian in Las Vegas included

Wilshire Blvd.

Los Angeles
110
sy
o% /r@@/
& 7
O &

<& v

N
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Wilshire @
Grand site >
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(900 Wilshire Blvd.)

&
&

Q\o 250 FEET
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1,100
feet

The foundation

The 2.8-acre area bears a
73-story tower, a
seven-story podium with
ballrooms, terraces and a
pool. The tower’s
foundation was specially
designed to help the
building withstand
earthquakes and
windstorms.

The construction site was
| approximately five stories
1 deep. The foundation for
the tower is an additional
18 feet deep and occupies
a portion of the site.

LORENA INIGUEZ ELEBEE, JAVIER ZARRACINA Los Angeles Times

THE GRAND POUR

I
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a continuous pour that made the
Guinness Book of World Records.
If the Grand Pour succeeded, it
would be bigger.

Marchesano and his team had
begun preparing nearly a year ear-
lier: filing permits for street clo-
sures, having bus lines rerouted,
ordering backup equipment and
calculating drive times.

More than 350 workers would be
on site, and 227 trucks on the road,
looping from batch plants to down-
town and back. Any glitch, injury,
accident or freeway snarl would
jeopardize the plan, and that
wasn’t even taking into account
the weather. Rain or a heat wave
could force delays. God would
weigh in on that.

For asystem asfinely tuned as a
rocket launch, everyone banked on

MEL MELCON Los Angeles Times

MICHAEL MARCHESANO, left, general superintendent, and Bill Depasquale, field operations
superintendent, on the foundation. “How could you not want to be part of this?” Marchesano asks.

success, leaving Marchesano to
worry about failure.

—_

Let other skyscrapers in other
cities be built upon piles and cais-
sons driven into bedrock. The
foundation for the Wilshire Grand
isa concrete slab.

Its specifications were drawn
up by engineers who, after calcu-
lating the height and weight of the
tower and the forces associated
with earthquakes and wind-
storms, determined that it needed
to contain 21,200 cubic yards of con-
crete and 7.1 million pounds of rein-
forcing steel.

By some calculations, those in-
gredients are enough to build an
entire 10-story office building.

Design decisions are compro-
mises driven by safety and cost. If
the slab were to contain less con-
crete and be more shallow, it would
require more reinforcing steel, and
if it were to contain less steel, it
would have to extend deeper into
the bedrock. Eighteen feet was the
middle ground.

For a time there had been talk
about layering the foundation in
two pours, each 9 feet deep. But
given how difficult it would be to
connect the two slabs, theidea was
shelved.

The numbers for the Wilshire
Grand —including 900 hotel rooms
and 400,000 square feet of office
space — had always impressed
Marchesano, who at first was un-
certain whether the pour would be
possible.

To pull it off, he knew he would
need to find room for all the equip-
ment on an already crowded site.
He would also have to find a suppli-
er who could make and deliver that
quantity of concrete. Neither was a
sure thing.

Such problems didn’t exist in
the open fields of Orange County
where Marchesano learned the
construction business in the 1980s.
After graduating from high school
in Irvine and digging trenches for
an underground utility, he turned
to construction.

He opened a demolition and
concrete-cutting company that he
named after his wife and children,
but the economy turned on him.
He lost his home. His mother died.
His father had a stroke, and he and
his wife split up.

Leaving the state in 1990, he
found work on a cattle ranch in Col-
orado, earned the nickname “Hol-
lywood” and moved up from
cleaning feed troughs to riding and
doctoring the herd. A year later, a
phone call brought him back to Or-
ange County to work for a local
builder. He rented an apartment
on Balboa Island where he lived
with his three children, and he
eventually remarried.

He joined Turnerin 1999 and su-
pervised the construction of such
projects as Disney’s Grand Califor-
nian Hotel and the Terranea Re-

[See Foundation, S15]
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A Note from the Chairman

The Wilshire Grand is the realization of a dream and the completion of
a promise.

When we purchased this property in 1989, we knew it had an elegant past
but had seen the best of its days. I dreamt of a luxury hotel, stunning offices,
high-end stores, popular restaurants and public plazas that would invite
relaxation. The Wilshire Grand Center today is that dream come true.

We promised Los Angeles a unique property that would attract the best of
the best. We delivered the crown jewel of Figueroa Street with 900 luxury
hotel rooms, the first new downtown offices in 30 years, and architecture
that redefines the essence of downtown.

The Center’s tower is the tallest structure in the west and is creating a new
Los Angeles skyline. Its unique exterior LED lighting will make the Center
an iconic new landmark for the region.

[ know the Wilshire Grand Center’s InterContinental Hotel Downtown
will help draw the international community to this beautiful site and the
new hotel rooms will add to the City’s ability to attract conventions and the
Olympic Games.

The Wilshire Grand Center symbolizes our trust and faith in the strength
and power of Los Angeles, the Capital of the Pacific Rim. Los Angeles is my

second home and [ am proud to make this contribution to its future success.

Some say the Wilshire Grand Center is perfect. But, according to the famous
Buddhist monk Bubjung,

Perfection is not something that already exists;
Perfection lies in the in the ever-changing moments that comprise our lives.

This is one of those moments.

Thank you.

Yang Ho Cho

Chairman

Korean Air & Hanjin Group




S12
TUESDAY, JUNE 27, 2017

Th
anks to all who help

LOS ANGELES TIMES

e Lk
w = do gL N
= 1, -
BT e amer]
i

[17] |F;|_“ ol ]
e 3 A s

e L LT

I
R i

(L]

*  KOREAN AR 2
Ashley Chung Gilbert Silva q
Bongsoo Moo Gilbert Peregrina Ibert Johnson i 1

Byung Geon Cho ﬁu_l)zheng it gﬁgusnn Ramirez Jgrge Arejaio e, 7
Chris Park ailey Rogers ris Perry se Monroy abino
D H f Ed Jose Tc Oscar Al Jose Cort
oran Lee arvey Diaz : iward Maldonado ortes & bilo e Fortino §
Doyoung Kim Hugh Paimer Tic Garcia Jose Morales Pam,arAlbmo 0 ph Bautista Franci uarz Ryan P
Gun Young Lee Hugo Mendoza Emesto Mellado JDSe Medina i ulin Balderos Jua" Diaz FraRC!SCO Lopez Salvad iy Victor Chai
Heyane Jung Jacob Ruff Francisco Vazquez ose Jesus Pedr0A|b|||0 T an Mendez i cisco Gonzalez Salv dOFWhalen airez William B
Ji Heon Kim James Bock Frank McCracken jose salas Rvedm Vasquez KU“?n Quijaoa F::“C!SCO Perez Seaanxr Gallegos DURAY Wilie & ond Erk Leon
Jinee Jun James Groff Humberto Ibanez ose Quinonez R'9°b9ﬁ0 Valle Ke"!“ Roland Jr i ncisco Salazar Sern' ann Adam Plummer Zack E rgham, I Felix Carrill rma Judge
Jongehul Kim Jason Williams Ivan Maldonado jOSeAltamirano R°ber?o Orozco sz!" Maloney Fr:"ﬁ'sm Hemandez Serg!" Rodriguez Alan Crismeir Al Felix Estr’;d" Isaias Za?no Alan Velazqu
jong Chul Choi j:SP" zollen jgzups H~L|I|nad0 i "/)aslquez Rgﬂm@g Ochoa Legg‘eni%es Fonk 823‘)’ o Serg=g ‘F;gzdl;ll?uez ganiel Olswang g}_“MgG Fefnando Ao ek, Albert Espinoezza Philip Ruiz
ong Seok Yoo vier Garay asillas alamor uez L oro f enter Shafiu ez erardo Vargas an Johnston Fernand Jaime Ji Andy Cisn Rafael Loe
Mindong Cho Jeif Bice John Rubio Juan Barahona Rosa Gardea eopaldo Oceguera redy Salazar affven Knight Robert Lepik Brian Stern M o Armenta e ez T R e
"O"genngsun Kim jeg Marrs jﬂse ZGambrann jﬂf’; G‘&ﬂcian ggg‘ﬂga&ragan h";?nﬁi"é "f; gg?g?g&aﬂingo, Salas 353.2%1&“ o Seott Morgan ghar‘ljes Foreman FEEEIEES Eﬂglzfles Jﬂmgz kii%i?yn 2 Aﬂ%%?:lgdo Randy Egldrgguez
Jung Kwon eff Weaker ian Gonzalez an Andujo onys Rodriguez astaneda o apa St 2 FLLJA avid Summer Franci S Javier R Augelbento De Di Robert Papli
Penny Pfaelzer Jerry Opzeeland Kristofer Gonzalez Kevin Egan Wilber Melgar Marcos Castaneda erardo Mejia c eve Strader o Y ACOUSTIC David Park cisco Chavez i amon i nto De Dios o plia
j i id Santib i Frank lwami esse Cervant urelio Lepe ott Lee
Sangjun Lee Jesse Arrelano Leonard D. Ayala Lance Copley Margarito Velasquez Gerardo Torres Tflba\h Nez ESVI ibanez David Maghen P izu X es p : T
ive i i . Kk Hyatt esse Alvarez armen Ortiz eron Soteros
Seong Bag Cho Jesse Sanchez Marco Rivera Leobardo Arambulo CHOATE PARKING Mario Cerda Gilbert Brizuela Tomas Chavez : uardo Garcia Gabriela Toma Ge" b Jesus Vi Cotarl Th !
i i i { i s Villan esar Jimene: homas White
Seungbum Leg Jesus Rodriguez Matt Aragon Luis Gonzalez CONSULTANTS, ING Martin Velasquez Gonzalo Vasquez omas Camargo mesto Trejo Helen Vakil orge Gariay i iueva el TmN
i i ; Uil Martin A Gorge Carri Tony Reed Frank Goodi Ji Gerardo Cam lesus Zapian e - Phi Hy Novwels
Tae Woo Lee Jim Bock Raymond Bennett Maria Valencia Emerson Flint in Acosta ge Carrillo Vi s ie jacob Chan 8 on Jon Daniel O Travis Davi
i i ; i i i tin Tejad erardo Ca lohn Barlow aniel Olivas ravis Davis
Wan Sang Park John Napoli Reginald Edwin Hard! Marico Arevalo Fernando Sanchez Martin Delgado Greg Child icente Arciaga-Rangel ustin lejada Joseph Fon amon ) I el Vi
i Mok Ki ! i Mathew Bi Guadal Virginio Rui gel  Michael Shi K 9 German Villa orge Reina gar cisernos ctor Escobedo
Yei Mok Kim John Yvellez Richard Abbott y  Mario Yanez Hector Uttreras ew Bill adalupe Meraz e Uiz it inn ameronBesks ) i Vit L
i i i . h Rethwi i e Gerrad Gerby ose Fuerte ren Grave or Rodriguez
Yongwan Kim John Carrillo Roberto Loza Marlon De Leon Michael Vetters Mauricio Pareues Guillermo Arteaga eferino G. Rodriguez M'“ wisch Kimberly Tran G e Jose Dondi Elfego L Wayne C
“John Boric Roman Cami Mauro Gaytan Richard “Rick” Ch Michael Savage Gustavo Pelayo CONDOR/ lonce Romero Kristopher H eg Timmerman ondiego 0 Lopez Wik opeland
AC MARTIN PARTN sl R (25 Wi : cate  Michael Dir Gusti ) IDORFORCEFIELD K02y Vinn opher Haycook ~ CuilermoAd Jose Rodrigu Eloy Duarte iliam Freeman
; RS, (g, 0N Trumb uben Lopez ichael Felix CINIL chael Ditr avo Valencia David B y Vinnikov Laurie Michel DG J <2 El William Ell
Araceli Gomez | Jon ul Santi Michael ITILE Migu Hen | Barraza Randy Harr 3 elon Guoxiang Zh ose Gomez joy Duarte liam Ell
. Salas Chel iguel Castaneda ry Campos Dennis M arris Michael Ho oy J ; Erwi Will
Brad Carpenter J h""‘lth"!1 Smith Timaago Montes Miguel A Isea Lee Miguel Esqui Herbert Palaci Earl Wei ebane Robert Duran Vich Hector Vazquez ose Medina win Torres jam Le Master
B EonTn Jg nny King a rga Stone i yala Daniel Kwon Viduel- quivel Herib lacios arl Weiss Seot Kel chael Adams Hector Angui Joseph Kirkland Eviduffo Librad NORTH
than H fovang Sanch ck Jaramillo Don . iguel-Angel berto Garcia Fred Wei L Kelsey Mirmo Del Rosari guiano i n Ei ado STAR
Bryan Chavac o e g Octavio G na Pacione Castaneda J Hervin Flo e Sergio Guerrer LS T Henry Torre uan Parra ziquel Rodri Abel C ;
i j i 5 Yegia - J 2 riguez Castro-Garcia
Calvin Boyd Joge Barajas ASSA ABLOY DOOR Pablo N HIAG James H.Lttle, Fresl 05°0 ot Hugo Martne e Gomez Steven Kirby 0 e Henry Ma uan Torres austo Gaxiola Aca
y ' Wasef gana J e ; acio Reyes
Carey McLeod J°'99A Lopez SECURITY SOLUTIONS Padlo LD (deceased) o Hugo o s Ohta - or | Herbert Rey uan Reyes mando Bor Ale
h i ; | RTUNE SH Shamir Mohid yes J Fidel Qui jas jandro Mayer
Charnice Bums JOSB Cervin Jon Wiseman Panii ena John Shaner Rafael R Ifnaga Ignac rinez jesse Zavala Jr EPLER ideen il T del Quiroz it
et Jose Carre nfilo Hernand Joseph Gri obles acio Diaz Jonathan Tej SALING Souren Torossi erto LopeZ Kevin Ki Gadi gel Romero
Christine Tran s AssI A ph Grialva Raul C [ cjeda " ssian Ignacio M evin Kinyo adi Lopez Ant
; S SEC! edro Riv hora rio Sahagu Jo ; Jami Steve L eza : yon . ntonio Avel
82;;§}°vher King Josiﬁ.e?e'r"ez Adrian Varlnlgzm Pot ias Eﬁ;réi?,"w"e" (retred) ggfyﬂlond Fiaijo :"es Ney el o giﬁl’ég Jm 'Feoiﬂﬁﬁ“" Steve agea::z mcpaast”m mgﬁﬂl ‘é’ﬂOdb“ry jglsrgr? mez Q""a"“ Hurlo
. i i i sai ; 0!
L S o SE S EEL mw b e
Donna Clandenil I aKey Christi n R chael Perigard Rene G (el la nnin Gonzales GERDAU akul Javier Mont eland Richard; lesus Hurtado Ber d
hua McLaughli fristian Lopez andolph Rosas Philin S onzalez el Gallegos Luis Casilk Thomas Xu ! oya L son ) t mardo Acevedo
Edmund Lau ng Jos cLaughlin Dia R p Steeves Reub : van H  Casillas Aaron Mall Javier Gal sonel Mende. Wi i Calixt ¢
i ] sue L na Pachec ichard Zarat euben Padilla an Hernandez Mario Gari GhlAER) jer Galvan ez guez o Rodriguez
Eiisa de Dios-Hemandez 3121 Vendoz FankPajn Robert Dorlger CITYOF LOS ANGELES, R G Jaime Ochoa Omar R:;hbf ! i A CoNSULIN: ol e iEone) Nt o o Gt g
George vanGilluwe i a i Ronaldo Camach DEPARTMENT OF Ricardo Gonzalez Jaime A. Velasquez Osvaldo R S0 Ibert Duarte ob Goodwin lermone Arellano Lyﬂ" Menendez JSE Ramirez Carlos Lopez
o Al i st St Jbs N RichrdBeldvin S o RiaReyra e HASSON o e i tg:)eﬂa Sl Lopar:Cahabero
rdo Ramirez Ken St jose Franco ergio Ramirt o Ubau obert Ontiveros avier Cano Romel ecio Aaron Guti arcia nandez ez elina Romero
Glenn Yoo Kenny?;; Joseph Sabbai Sergio ,_Opezez Charles Chang Robert Romero Javier Hermandez Ruben“;qﬁfmz_alez Affonso Miranda i ) Jesus Lugo tﬂcas Smith jose Juan TOrres G
Greg Prelogar Lan 0 Larry Schnei n Ulises Sant Charmie Huynh Rodrigo Aguilai Jaye Villa Saul Y Andy Crawford Alan Guti Z Jesus Cervera ucio Fernandez uan Cesar Aredind
Grit Lei ard Jenkin y Schneider 2 ntos Da y! Rogel r s Casi ul Casillas Anibal utierrez John Qui Luis Bermu Juan Aran inda
Leipert Leo Fierro Mario Rivas Jr Uriel Reveles ria Abel gelio Okamura essi Casillas Sergo Gonzal A Romero Alberto Montes ¥ uintero L dez N da Clemente Rodriguez
Inga Newsom Luis Sanch Miguel Salas Victor Palamor David Maclean Roger Vilegas Josus OrozooTorres. oeneer s nthony Tuvel Aeandro Cer orge Avina Luie [orgh L Clemen Rodrigue
Isaac Luna Luis Ortiz £z Orane Miller Victor Lopez Denver Hargis Ronald Battaglia Jesus U. Landemss Steve Deek“:“" ﬁnthony Thompson Alfonso A|Varevza o jmge Cardona Mg"'ev McNinch Lﬁ?"““!ﬂ Martinez Dario Rojas g
Jay Zapata Marco Gi Robert Roma Virgina Megueri Domenic Barbat Ronnie Perez Jesus Valencia Ib Thomas Pi ] ntonio Hernandez Alfredo Alv ose Rueda nuel Degadillo is Rojas David Lopez
je""'fefAnthony Marco nggui’r Valerie Kelly " Wilmar ve|gzgﬂ':2" [F)Onald Ciction 2“119" Saucedo Jimmy Gomez gl Zacar;SsPF'rC:nc- ﬁ"ga"d" C Altamirano An0res Ramblz josﬁ Quirtero M§Ifo“§ [ie"e' mgﬂ”ﬁ' ,ﬁmes Edgar Alvarez
esus Banuelos Mario Marti u Waldo Castr rancis Ysaguire uben Mata Joel Gutierrez (£ udelino A Ramirez  ndres Aguil oshua Colins io Estrada Vel Morales Edgar Galicia
Joanne Camac flaro erties 0 BRADFORD Frank Bush Ruben Uribe John Hipoli CONTRACT DECO! Branden Walker TG quilar Josue Fierros Mario Reyes Martin Rodriguez Eduardo Ho
Jon Starr r Mzﬂfsce"”’gﬁ f“ﬂﬁﬂmns ‘é:lbfey Johnson Garo Telmi Rudy Gaxiola Johnny'f_oétlfen Carlos Cazares . Brian Byrd Aﬂthonwy'?:rcigpo Katelynne Tyler mark Mc Carter Miguel Acosta Elizabeth Torrr::';dez
Jorge Medrano Marqui gobia A an Lombarde B! lemente Martinez Ifa Kashefi Salvador Adame Jonathon Sanch David Stewart Brian Suttle Anthony C Lacey Zaycher artin Gallardo Miguel Manzo Emmanuel Lope:
Joseph Varholick Mai rgw}s:e Charles Bfmando Barraza Eanlel Martinez James Powers Salvador Soto Jony Ochoa ez Gregg Cooper Bruce Ball Aristeo Hefs“’"o Luis Ortiz Melinda Gonzalez Miguel Acosta Enrique castaﬁoZ
Jovan Gayion ihow Lo ol Egar Mot Jameson Lee Santos Sevin Jorge Villlobos Josh Baker Calbert Begay e ez Luis Flores e Nelson Romero e
Ken Lewis Vichael K:ne DUW_ Clerico £ Juardo Ordaz John Hua Steve Reyes Jorge Gomez Justin Frye Chﬂd Fiscus Amold Hall Manuel Panduro M!Cha€| MaritsChnig Nicolas Vargas Esteban Morales
Lalida Nakatari Micha K czur Dg"'ﬂ Polanco F{[; Smither John Weight Steve Bloomfield Jorge Hemandez Leonard Welch Chris Walker Armulfo Solis Mario Noriega ngUeI Simental Eedro Castro e i
Lily Chung Mithae] Maufman Da"_ﬂy Schoonover i ncisco Ordaz Johnny Yutronich Thomes Tores Jorge A. Rodriguez Marcos Mendez Chris Lee Baltimore Wa Mark Loeffler Nﬂ"cv Rangel Redro Antonio Campos el
Melanie Gutierrez Michael BICDErmott J vid Mendoza i ano De La Clare Joseph Eikenber Tim Pwebb Jorge A Velasco Mathew Centeno Christian Robles o Jie Michael Mendora Olﬂtasha Tave amon Garcia Felipe Quinonez
Melisa Sharpe Michae|saCk Jélmes Hines JUSe Avila Kevin Simonds il Tony Mena Jorge A. Chon Nicholas Schaub Christian Salas Chiistopher Whi Miguel Sanchez ga Avila Ramon Gil Felix Bravo
Mesrop Alimazyan Michael L°t°- o UL e Al Kim Arther Victor Avita Joss AmbrzVarel Nicholas Wright Christopher Wells Craig Bergfmshnzel Miguel Berrelleza fatuniad Ramon Garcia Fenerico Ibarra
Michael Chang Vichael KgWIs K se Navarro M,a" Castellanos Larry Isidro Jose L. Padilla B Oscar Munoz Daniel Aguilar Daugas Cor Misae! Pastrana ilip Rowland Reyes Palma TR
Michelle Stering R Sndo Kev!n Curton Olchael Fiedler Leslie Trujillo COMET ELECTRIC Jose Velasco Peter Griffes Daniel Nez EdgarSerrar?tmac Nick Elle Eh|||'DSJ0Hes Ruben Sanchez Francisco Natividad
ichelle artin Migue ?\4 hadpour Keilln Studebaker R‘scnar Ibarra Luis Figueroa Adrian Santana Jose Aguera Robert McCulloch Daniel Fonseca Enrigue Gil DS Nick Angulo afael Santana Sabas Martinez Fredy Carayeo
M Sing Miguel € b Kyt Ferct Richard TerKidd Marcus Levias Alberto Gurrola Jose Llamas SRS eyl Ervin Lasane J Octavio Vilagomez s v Hemendez <o) ne
Naoko Miyaro Vi Anonacci o Modesio T Michael Mclay Andrew Garilo dose Trujlo Steven Lopez Danel D, Tore Fafio Mot Onesimo Munoz ol s Victor Boes Gabriel artnez
Naoko Miyamoto Wit Goo l;lnacm ROllJ) ?tonr(]y im Van Wormer Mike Packard Bryan Hoon Jose Miranda COURTNEY Daniel P. Ramirez Gerardo Santo Pascual Cubias R'a"dy Baca Wrgnm Ruiz Garciela Sandoval
Noel Moreno A o \'Q/alton BRANDOW & JOHNSTO! Osama Younan Cirilo Zuniga Jose Villegas T Rl Danny Harmon Harry Sapena Vo Patrick Fernandez R:gardo Cortez ence B. Padilla Geraldo Santiago
g;?? ’ﬂiblhailik Nolon Orozggl b Sal Gumges Eﬂh Aldrich 4 ';:fcalcChallita Erf])rug Tuwer jose A.Vazquez Alejandro Herﬁar‘llgez Bgz:g \éVhitten nector il E:HIICSI;Doran RiCﬁ;drg [B)ﬁ;an MARTIN PROJECT ge”ﬂa," Gonzalez
ick M. Marti erard M. Ni er Callas nrique Huert ose A. Di An id Castro ugo upe ns MAN uadalipe C:
patik . Martn O elran Stve el gerat M. Neblas Peter Kim iovan Dorkoo At Angg?‘goﬁrlgman David Vargas Hugo Hernandez Paul Quintero e el e e
Posin Wang OreVelenzugia or Aguilera Jaime 0rozco Preston Gillard Ignacio Cobian Jose L. Perez Antorio Rai David Tafoya Irving Omar-Lara Pedro Hermosill fosa Gerla Chisopher . ar Hocor el
Rachel Eisner Pt Oroaes BAKER ELECTRIC Jeff Lubberts Rawand Aryan Jaime Nunez Joss L. Marquez e David Rangel Israel Arevalo ;h'"D Rivera sgfveqjdo Campuzano 0 Martin,  Hector Ruiz
:‘Cardo S. Aldape Paul Cuellar Adrian Diaz Jefferson Hang Richard Dockus j‘fﬁ Flannery Jose L. Cardenas Catos\iloa BaVU" Tite, St Jeff Jackson Raf39| Ramirez S Hemandez JR  Danielle Martin Spi Herman Portilo
e st Paul Anderso Brian Labit Josh Gebelein Rickey Jackson ose Garcia Jose Luis Sotelo Carlos Casiro et [ Jesus Rivera Rafae| Escobar Savador Hemandez I Jeanet Owens ez LTS0S
Ryan Petersen et ot Daniel Bergstrom Mike Fotch Ryan George Leonardo Martin Jose Luis Rodriguez Christopher Sua erek Santos John Munje Rafael Castilo JR R Esparza Kenneth J. Aspis Jaime Quinonez
Sandra Levesque Peter Santib DayelClllnen Norair Tcheurekian Sorin Vartiag Leonidas Lara Zuniga Jose Luis Aguilar Christopher i Devonte Merifeld Jorge Lemus JEClil St 7 G Melinda Walker Jaime Calderon
Tammy Jow s Griffithaenez Derek MoDermed Ee N aan Stephen Dawson Miguel Rodriguez Jose Luis Velasco Chuck Point £ B”mlnlc Rabay Jorge Avila gafaa Garcia Shod N'lmmerman ™ Javier Flores
I!mothy Redmond Quintin Tracchi Eric Clease Phuoc Tran §1eve Palchanis gmar Camargo Jose Luis Garcia / Eftain Vega e Passi Jorge Avila-Meza Ra"dv Femandez Steven &hammed Aot Jerome Givens JR
ian Hu Rarmiro Avila a jessma McMurtrie gaul Jimenez T?"y Herr Pg&”"'el Lopez Tamayo Enrique Orozco Dg“9 Jordan Jorge Portillo R?cne Flores el HgCIam Amhggv V“G°nroe jesus Castaneda
AE BUSINESS, I RE RS esus Rodriguez ema Akyurek o Wang D Duran Joseph Garcia Enrique Sanchez D uglas Rottiers Jose Cedillo Ri ﬁ"’ﬂ Rivera A Fagan‘j 2/ o Cabreca
Ashley Ortiz 6 Rz ﬂe,sus Diaz gﬁrvando Torres aiLau sfg‘?a'“ Sierra j"Sh Maturino Esteban Sanchez Dyien G Oard Jose Leon Rlﬁha“r"(? oo Tomas st Aon o JZﬁushBomjas
Bgrg Bat;]er Eg;lﬁPerezk Muggffﬁgrzr:l:r!g S‘elggrtjalﬁgno gtg\lliﬁl.mu BURRLE Vi“;nﬁllal:luz‘glnez Jg:ﬂﬂg Eﬁﬁm}dez Egﬁges‘&,sna"?“ez E"h‘?'be?'nﬁ]\‘ljvbaergdo jgzz ;b\l‘gyl/?)la Richard mmgdi Jyler Bagwell * Erian Greelzgs Jor;; Sae:r]? rres
0ac! ennel ez ! Uiz riquez izalez i icto i g
e e gmay Sadoval %teve Carill Adam Maldonado CONGO Juan Martingz Fenando Ochoa Egrnanuo Jacobo Jose Maldonado Q;gﬂafd Mercado Jr ! Bg'r?ado Cﬁfnes#.mkm“" jﬂse Morovilas
Jean Matsunaga Richard Hand sﬁ?g}'.ﬁ*’[’ Mora e0 Francu Alan Sandahl i\\gron Zanudo jﬂi,’} Ber?orio plbeno Rizo HD’;‘;"‘C": BJacobo jﬂg" élejo Rickﬂlz\"lei William R egﬂeno Chis Fuﬁgﬂn’ashbum Jggg :tl):qmrre
Kathy Patito Richard Yates 0pez BRANDOW Alberto Ara ron Reed iz rancisco Badill 1ce Begay n Perez . grete William Hi ¢ rra
" i Zach Porti & nda Juan C: Gari oy Francisco | Lenny Siordi Rigoberto C: iam Hickman orey Landren Jose Mari
Luis de Leon Richard Mcdonal rilo JOHNST! Alberto A Abel Cast ampos ariel Cerval iSCO Islas, Jr. nny Siordia avazos : inez
LEg d ON/ UDC-CIVI randa staneda i ! ntes Francis ) CeoneL i Robert Whi 128 David Blann Josa S
Mason Lam Rick Riley BAPKO & ENVIRONNE L Afredo Frei Adam Mer ian Carrillo German Estrad cisco Ramirez eonel Jimenez hite PECIALTIES Davi on antaneno
] 1 i NTAL e Jtn Juan Vi Gi a Gabriel O Luis Rami Robert Mitch Albert avid Bames Jose G
Oliver Santos Rj Falasca Algjandro Vil ENGINEERI Andres Pay Alerto Li elasco lberto Flore: rellana is Ramirez chell erto Magallon Debri uadalupe
; : asenor EERING ygoza S Juan B. Ramil Hi s Gary Hartwi M Robert Lu Anth ebrionne Yoy Carranz;
Patrick Rivera R Falsasca Alexander Pet Dr. Amit Kanvi Anthony Re: Alberto Agui n B. Ramirez ector Magar ig lanuel 0Imos na ll thony Thompso D pp a
¢ de yes erto Aguilar Jual gana Gary Jr, W M Roberto Rami Bri n eyonta Nort Juan M
Ricaraolers Robert Bonte Angel Cid erson ™ in Anthony DeBlesi Algjandro Maci an Carlos Gonzale: Henry Vasquez -, Wynglarz larco Noyola amirez ian Jones D on orales
EEN ENGI I i acies Julian T . H ' George Col Mari Rodolfo Zatarail Carlo oug Gray Juan Zamudi
Stephane Iranki Robert Dak Barnard Pollard E NEERING, INg,  Arnoldo Rodr Aljandro To orres umberto Co i leman o Galvan fo Zatarain los Perez Jai Phil udio
e quez d pete, Jr. Karo T ; Mejo Gibran G Mario Avi Rogelio L Chri ) ai Philips Juan M ’
Tess Conyers WiE Robert S, Waldro Chance Davi df JVan Femandez Amulfo Garcia Nejandro Garcia o Topchyan Ignacio Monguia a uzman ario Avila e 0zano is Shewdrick ) armolejo
i R isti jami i i i in Ri ben Sari Eduard Jonathan Youn, Juan Sol
Tina Marquez RodolfoRairel it Barajas = Ziegler Benjamin DeLeo Alfonso Morales Kevin Silas Jaime Gonzalez en Candeleria Martin Rivera uben Sarian fuardo Estrada J g is
i | I : Lee Wh Jai Heath Perr: Martin Guti Ryan Luna Eric R Jose Alvarez Juan Pablo Vi
Virginia Duffy Rodolfo Ramirez Eleuterio Barlras Nllishua Sowa Billy Mantos m Alfredo Domingue: yms, Il Jaime Navaro I rault artin Gutierrez R ascon s o Velasquez
i ] i i i Highto Velez
Ron Ca e ey elissa Taguchi Bryan K Ao Saiboto. Leo Morales Javier Agil ector Uribe Miguel Avalos yan Wrobel Gene Leasher ph Hightower ;
ABM nales irasse Paul ing alcedo L era Henry P. Di Vi Seam Joacui Ken Price Julian
A Pineda 282 (F;;g)reath gggg:zm gtarkWe ather Blllﬂsﬁrj:m ggqu gﬂff"'? ﬁ'r:’(;‘rseﬂs F'iwosriguez ngﬂgiu“gﬁé’g&g,“ s ﬁ?ﬂi fggghez Iruvieyl Ir)heDr%Zoza M:gﬂg: Egtrltlle:r Steve ”(?of&','ﬁ" JggESanﬂnginez Ehary Daise LoreaneRL:mLilrjezz
Tl Ron Galord X e e o Levticus 3 Isiah Buf Miguel Guti Susen Andi Josh Shendri awrence Kin Luis Zuni
! on Galbr Frank Garci Chris Fol Carlos Sau Andres Garci viticus Richards| jesus Chavez ah Buffington iguel Gutierrez ujo hendrick | is Zuniga
Stan Bochinak Ronald Caf;ﬁ';s Frank Cﬁ[ft'rgras Drew Shﬂ]’}? ghristian nﬁ;‘;?es ﬁndres vme(ﬁS Hﬁge'bl W. Ruiz o jofge Chavez ﬂiﬁl,"u‘&.’n‘e”‘:,“’ Pascual m;g WJozniak #ng'g:maceanand JMuaarT( %arcia tgg’zmceen eB;annon h“a'?cﬁ‘;%e{"
ACCO Roscoe Nix Gilberto Orejel Melanie Bontu hristopher Lo ndres Cruz Gonz IS Marguez jose Tadeo - ruitt n Jimenez onteras M alvan
i i : lez  Luis Casi J Jaime H Noel Maci Todd Brow Math atthew Lemi Marcos T
Aaron Fraz Ruben Fab e st loni Cruk s Angel Maul 2 is Casilas ose Lara frrera el Macias n athew Taylor mieux ortes
Airan Cor;ra i Marlilgéiar; e K?srr?:rr o is Claudio Melara Anthony pn;%?or Luis Affredo Jauregui Jose Cervantes jared Rivera Oscar Sermeno \TI°T Duncan Michael Taylor mgfvfiinkﬁomnson Mar,cv Garcia
Albert Vizcarra Rudy Troncoso Jeff Ahmadzai Adri:,?g;"ﬁ"“"“" Bana Goar ﬁntonio Heredia tﬂ:: fagcia Martinez jOSe Aguirre i Frfnubm Egg'l’ Nlalario \A;ﬁlgn':nfmﬁez '\N"Ilél#ell Fuegoso Namon Jli?gmo e )S(glcurzano
Aldo M Rudy Rami Jor , Nk as g aniel Rodri ntonio . Avila Barri jose Chave: unoz cual Moren liam Le Master cholas Hernan ns io Xacur
ellamas oGS o e Gar ot Lo RAROS  omen L Mt oS
Alin G Sandy Bri Julio Ersioaga00) aniel Marti ntonio izer Quijdani uan Balden ubio, IV o Aguilar SENBER en Zarco ¢ ortes
Andrevfﬁii?ffga Saul %fsrt%n" Kyle ggﬁndpegr Eﬂf‘r:‘ S. Mccarty Daniel G:rm;z Armand(f%;ﬁézar manuel Perez ' Julio Juarezrama jgﬁ' Ruvalcaba Prospero Hernandez Assnmﬁf&g NG ghane Leasher IR m’esto Rivas
Anibal Chaldez Scott Windisch Lbonel Blancas Dav.g Basulto Darash Irannejad Art Aguilar Mﬂnuel Ortiz Ken Hawthorne Jorathan Brown Eaul Canizalez Ashley Calhoun Sonny Esquivel MCKENDRY DOOR Noré’”‘”‘f-”“'m
Anthonie Al Scott Clark Manuel Fi id Montes David Smith Art G. Aguila lanuel Velasco Luis Rey ge Cortez ene Ramblaz Michelle Is teve Blasi Adolf Gaydel erto Rios
Anthony Gu‘t’f‘eﬁé S Per:ier Ricardo le:% gavgd Vidrio David Ortiz Arturo Herl'larndez Manuel Valle Luis Chavez jose Banilla Richard Tarin v enberg Steven Tamayo Alan Aguiler gmar Navarro
Anthony Soto Z Sonlle T Ea‘"d Corona David Hemand Atenogenes Vas Manuel Robles Luis Gonzalez ose Martinez Robert Rodriguez i N LERCH BATE Bryan Payne gscar Ayala
Antonio Avellano Soriano Sergio TomoTnoen E%”ya{;do Sl DavidHars Bary Ciishoher Jianue Landeros LS Faeuy o TG paron Gbson Amold Pinknsey Connor Mekendry b
Art Robledo Steve Britton Wilson Boliva f sonstantino David Espinoza Basilia B. Calderol lanuel J. Castro uis Antonio Gonzale: nte Fryson obert Rasmussel Jada Kevin Tl Enrique Cabral r Gutierrez
it i o i Juan P e Adam Harl hompson | dord Osvaldo G
Bark Toi Steven ' rancisco Espitia David Bro Bechara D " Mariano De Paz Manuel Abre g an Perez ert Cristobal eman Lan lvan Isordia onzalez
Benjarnri]r? Gage Steven k%'i? %E]Nsom INDUSTRIES, INC. !Jsé?fel Escamill DevinRi Benjamin I?éspinoz Mariano De Paz Marcos S j”:!o Aarez Rodolfo Lopez ﬁgﬁm Ovalle " 06 MoMasters John Maniard Eggl" Lo
Brandon Scott Steven Wahlquist i StaffatBenson  Jo ey Ostness Doug Westiing Bily Langford a  MarioT Pierce Mario Erives i Varela Rodrigo Ceballos i Barragan A HTING DESIGN Michael Luce Pecio Loz
Brett Fredenburt Ted Harvey & ndustries, Inc. Jogaﬂ')'f“" Carmona Eduardo Padilla Bob French Martin Hernandez MartiyRey Ku_¥mer Ediza BT Albgn0 LT A élmcs Sergey Tokares Raf fo Martnez
Brian Ginell E Tim Talbot BORBON I B Edward Hernand Branden Whittle: Martin Ledezma Moises Moraels eith Kurovsky Rony Grijalva A 0 Ramirez G. Dilshad Ahamath ~ MONTBI R acl Juvencio
Bryan King Todd Harvey Nejandro Valdez Jgse Parsons Edward Ramirezez Brandon Wil ey Martin A. Sanchez Omar Lopez &elwn Williams Rosalio Quezada AISX Esplnoza ﬁmy Pennebacker Cllsrur;m/ Rgfa?| Juvencio
Uck Franzen ony Hanson redo Robledo Juan Ari r jas Diaz ant Guerrero e D. Murphy 0n Quezada Lamoni i YA Alfredo Aguil 1o Charles “ aruch Adrian S Ram ez
Cameron Tama Ty Gray Alen Carber e Enrigue Hi Ceja Octavi Mauro Ramirez Raul Nava monica B. Dillon ctor Avila o Aguitar arles “Chip” lsrael ~ Adri NI on Terrones
Ty Ken Riensti BB 0 Med Refugio Agui Lee Coll Vict Angel Holgui Daniel C drian Sanch Ramon R
Garon Seyfortr Vanessa Juar Aureo Guti sira Eric Quijad Cesar Var edardo Lopez efugio Aguil e Colledge ctor Nava quin iel Cortes ian Sanchez ivera
ez 0 Gutierrez Manuel Li jada gas Delgado  Michael Pri Ri ar Luis S Zamudi Anthony Ti Daniel Alejandro Pol Raymond 0
Carolyn Butler Vanssa Juarez Camilo Ramirez Nt Linan Esteban Ibay Charles Fost chael Price icardo Quezved is Sanchez amudio Reyes YUy ela Vela Af no Jr cegera
h : rtin Di i I i £ Mi R ECO Luis Pol Anthony M Jason St ons Wetzstei Rene Cont
Catie Hutchisor Victor Crawford Carlos Estrada Ma az Filemon Sal Chima lheaso quel Lopez oberto Martin IS Polanco HEITMA ny Meade roebel A ein g reras
; : thew Stel 10N odazar Chri Mi R ez Luis Marti r NN & Antonio Go Laura Wi fredo Barcen Rigoberto Casti
Charles w,,ods" Victor Collins Carlos Galeano N-“ elle Gabriel Castar hristoper J. H iguel Andrade oberto Solis inez-Herdid ~ ASSOCI io Gonzalez aura Wu An cenas erto Castillo
i i . ; las S. Guti i neda Chri . Hernandez ~ Mi . Rod Manuel A. Marti ATES, INC. Antonio Rodri Likhitha R gelo Serigna Rogelio Le
Chris Jones Victor Collins Carlos Villarreal P}f" . Gutierrez Gabriel Flores hristopher Be guel Chavarria odolfo Rey sel A. Martinez Andy A riguez angaswamy ANl yva
i i | Salced C cerma Mi Rosari Marcial Tul y Andrews Antonual Bri Matthew B y thony Barcen: Ruben Per
Chris Walker Victor Moguel Carlos Mouncad Rave €00 Gerardo Se onrad Castell iquel De La Rosa osario Coronel ulemelgoza Charles Ki : rice ates Antoni 1as N Perez
; Ll Iph Satterfi ) Serrano C ellon Mo S Marcos Pani es Kilper April Gastol Meng G tonio Mora Sergio Qui
Chris Way Vince Smith Cory Street a Ra erfield Grant D’Amico onrad Castellon ises Cano alvador Magana M aniagua Glenn Heitm A n o ong Brent Gh i iroz
Christopher Walk Vrej Isagoulian Daniel Gonzalez Ram°” Melchor Guadalupe Jimene; Daniel Golden Moises Sotelo Salvador Arroyo arcus Griffin Phil D ann mand Franco alina Slattery i ent rgio ROGriguez
i i iel Ri i Marcus G eSautell Audrey Cej rian Alexand Suget Pint
Cnritopher Zih er Wayne Marvin Daniel Reyna Ramon Sanchez e — Daniel Rincon Narciso Barba Steve Robles us Gonzales e MALCOLM C nder 0
i i i | Roble Dani Nestor Mi T Martin A 1SEC Boris Flore DRILLING arlos Ramire: Ventura Sai
Christopher Mel McDaniel ) David Mot ] S Gustavo Gi ) aniel Varel estor Miranda omas Estrada . Gomez S Adan M c z entura Sanchez
i dez cLanes i Rodger Cul uzman-Arrieta  Dani i Nick Mathe Abrah Brandon Vi an Mendez arlton Hersh Victor Fi
Craig Reynmdsn William Gonzal David Jesus Roi ulpepper Gustavo Gutierrez Daniel French ick Alpaugh sl " w Johnson am Pacheco izcarra Aejandro Garci ¢ ey gueroa
i i i ] i Adam Ri Brett Evans arcia esar Ovalle Walter Cast
Daniel Valdez AN % Eddy De L man Rodriguez Haik Abraham Daniel Yruegas Omar Sanchez I att Wichert incon Alvaro Lo Ohris Mexi : 0
i INING JOH JOEIE Sergio Ludwi ian Dani 9 Onesi ron Alarcon Mauro E. M Alan Oli Bryan Butl 2ano ris Mexia Wilson Barri
Daniel Pacheco Al INSON Edwin Zamacona Ste wig Hugo Morales aniel Lopez simo Campos Adanto Garci auro E. Mazon ick er Andrew Macki Chri ios
i i i Shaw H Dani Osvald pto Garcia Michael W Alberto H Cariyn Mcdo ackie ris Gesselman o
Daniel Galvan Anaedo Garibay Exder Bcso Vic"e umberto Solono aniel Varelas aldo G. Amezcua Andres Al N aller ernandez nald Anthony C: ch LDCASTLE
i i 0 Rodri ) Alvaro Santi Cesar Carlo y Castanon ris McCoy
Daniel Puckett A rew Zarate Eladio Per ente Salgado Ignacio Rodi Danny Arriola Parriss Stull, Sr. And varez oah Farshad antiona ; S Arturo Bauti ¢ Abel Alvarad
ol Di hur Guti oLerez J iquez D Pas ; of drew Ramirez Oscar L Alvaro Garci Christopher autista orry Nowwel 4 o
Daniel Divas C utierrez Espiridon Garci CBS Jack Ulloa Jr anny Delgado cual Barron Eric G ar Lopez arcia : r Flores Brendon Cendej Curtis Wi s Adrian Baez:
. los To 1 Garcia ; J David Rami Pas ic Gomez Pariss (Mi Angel Christopher M endejas urtis Wilson a
Daniel Gomez Cﬁr_ orres Everett Jimenez Alcadia Lopez Jack Ulloa avid Ramirez cual Gomez Eric Villay (Mikel) Stull, Sr. argas i oreno Chandler N Dani Andy Burgo:
i i i i i : ! Paul Ol St Anthony Ji Craig Lynn andler Noble aniel Casarez A 408
David Habecke s iy Faustino Avalos Alex Ardon Jaime Cerda David Yanez Patrck J. Schiavelo  EV Loan oo e ny Jion Christian Al Dari nthony Mac
i ! i i i i Antonio Meji Crystal Rami stian Alvarado arin Ravy edo
DavidAcosta ekl Saldo Federico Rodrigu Ashird Chaviona e CEI0a oo € Yanez Cha peliCrE Gibert Fa a7 o eja tal Ramirez Daniel Ort Davi Amando Mo
i ! i ; i ez PhilipB bert Franco Pedro Band: Armando L Daniel Castre Niel Yrtiz avid Hansen A rales
David Garcia oy Salgado Feica Pawnel Blanca Albillo e L ip Buck Guillermo G HT L o Lopez 1o et Emilio Sim Fe ! rturo Esparz
i . ‘ ol [ ArmandoVi Danie! Flor  Simental mando Gutie 2
David Haber Eawld Steck Fuentes Lima Brandy Sissom James Anthony Perr Dominic Talley Rafael Perez Javier G alvez erry Bell o Villa es Eusebio Garci Franci ez Bryan Keste
i h 3 Quincy Lt Arturo L Danny Mes: arcia rancisco Carrill el
David Lee e George Santanden Darlo Guzman e Donis Ochoa Ramen Jimenez ey Gy Lo Ol ser Garrett Na a SO Chis Wilson
| } i ! . | Austin B Damell Lucky nos rank Quintero Chris Dri
Debbie Segura g Hrnatiw George Ramos Emperariz Calderon Jesus Flores Edgar Figueroa RATIOEI B Joss Gomez Gl Rafae| Marquez Austi anda Dai y Greg Sequri F his Driscoll
¢ 3 X ) dar " I Fulle a rank Luzano Dani
Donald Gilman Franctco Gulerez Geovanni Mazarie Emperafz Caldeton - Jesu Sanchez Edith Rivera il o e thatez Sl [Ty Secer Gregory Cheai Gabriel Di anil Perez
i i i iro Ru Blake Est David Spre ¥ eairs abriel Diaz "
Donald Samborski eg Martinez e et i onaloy Joe Kisner Eduardo Hernand Ramiro Ruiz Jose Garrer aul Aleman strada I Bendey Guillermo Ji G Daniel Herre
i Jonathan Ulibarri r0zco i 2 J Efrain Casimi Loz Ra e Gomez Raul, Jr. C Brandol David Guz imenez eorge Hernand ra
Elery Brossett S ) n Ulibarri Harry Velas Gilmar Juarez-Ci joel Munoz rain Casimiro mon Hernandez Juan Teopi , Jr. Carrasco andon Bumett id Guzman Gustavo Medi g ndez Evaine
i ose Och asquez H rez J El ; Ra an Teopile Raymond Brittney Zuni David Felix o Medina erry Walker Fabi man
Eli Hartman OB Hernan Villarreal eraldo Ruiz John Cuellar eazar Tejada ymond M. Lopez Luis Pert Gray Y Zuniga Denni lgnacio Ortega Gino abian Garcia
. BEE P . o ) BRI L B
ric Frazier 0sc: aime Diaz ime Chavez ny Pinedo ique Diaz Herrera Erez Maximiiano Carri Richard Smi Carl d Dexter T ames Auten Guadalu ing
Eric Porra ar Salazar Jason Herna Jaime Hernan Johnny Rivera Eric Vargas Reynaldo Cienega Raul iy ichard Smith, Jr. il Maldonado er Thomas Jereme Ski e Loera Ismael Castan
Evin Chavez Pk iz el Johnny Ml Johnny Pinedo Eric Leon Ricardo i Royercmnsd(’ Fichard Sequra CarosSantzo Domine Gormez e Herr Tortee on
Eugenio Maldonad Ri dyonzales Jesse Aguirre Jonathan Munoz Jonathan Fuentes Eric D. Morris Ricardo Hernandez Salvador LDZ R!Chard Santiago Cra]rlos Escobar Edﬂar ez Jose Barba Jason N R Jesus Torres
i Rg;efgo Sandoval Jesus Romero Jorge Juarez Jorge Cureno Erin Walker E!cardo Ruiz N Rlocgard . Jofinson Ch?_rlgs Nightingale F dwﬂi;df Felix Jose Diaz o500 Gggqrs Jose Cruz
Eernando Vasquez Ronnie OL‘eIzII:ﬁS jesus icon jgze ﬁomisa jgige [‘ernandez Eﬂgg} Pglido R:Eﬁﬁg \(/ivaﬁzy Walter Young ” ROb:g PBIS:LIS COJ; g]:rs%?/y stone Edwin Agﬂierzre IJOse e Jerry LOZaﬁgg m%ﬁicﬁ Hale
ernando Lizarra Sam ya lesus Marquez € Lopez e Lopez 0 Escudero i Valden ) Rob men IN-D: new Efren Ji ose Diaz, St. Jesus Re ael Aguirre
Frank QUi ga uel Gladney Joel Hernand Jose Luis Villa Jorge Jamaica Ermesto Flores ichard Lindstrom N TANKS ert Berumen ykstra imenez Jose Carlos S za Rany Prak
Friolan Ramirez T ohnny Abyad uana Maldando jose Gutierez austo Albino oberto A, Varela fuz Ryan Fi urente Nl io S ot uan Manuel Ara Jose L oms
George Dr even Mellard Jonathan Jarquil Lucia Alvarado Jose Alcantara Felipe Garnica Robert Alfredo Muno Fredy Lopez yan Fisher aniel Haro nando Tshmblanga Julio Gutierr gonJr oera s
oo i
Gerar belard orge Re arcos Orti se Esteve nando Cerv: ifo Hernan erto Vasque _ iel Perez I a uis Jim i
do Mendez Adam C%g:]l;ﬂa jorge A”}ég?l)ga Mario G-’il‘d:eza jOSE ChavezZ Eemando Fiemé;meS Egd”gso Lopez = jgaon grannoﬁ ’ gg{lsvﬂlery Bgz:g ﬂamos gggﬂ:{ gefmundez S Manuel ‘:;‘;; jgzz ggm};{]ﬂ ﬁlg(:nwd;'rdReyes
lorge An aybeli Jose Alva ernando Franci ny Sotelo ier Rojas elez id Haro urmudez Mani : ez
ge Andrade Mozicalul?#;&an Jose Herl{gggez Fle Gnan Rony Otero-Gadea Jesus Dingo Tony Lemmon David Stanley Ee‘“ge e Marl?glt/em? wh R ﬁﬂgrew e
Jose Raygoza Fidel Gonzalez, J. Ruben Perez Jose Guzman Tony Cerza [E)awd Gorbutt G?rman Rodriguez Miguel Bernal MZ?“"' 4T Am{ﬁwva"“‘”e
Fidel Herandez Rudy Ponce Kyle Woodward an P.Cerza Egsun Bernal G!Ibeno Camarena Miguel Favela Matﬁus oed Anthngy 4l
Ryan Dover Malcolm Douglas raves Smith uardo Villa jimar Domingo Ao M iew Hernandez B y Phillips
Meliton Torres Victor Aguilar Enriquez Marfrid Guadalupe Duncan Rich Elw T att Fredericks eqiat
Wilfredo Menjiv Eric Peebler Hans Crawley Thom 2l Moises Torres Jr Benjamin Bejarano
Iivar Erik Garcia Heriberto Garcia as Le Beau Nate Nowvels Branden Long
Irma Rodriguez SR BROTHERS otz Brent Nix
Adalbetro Rodriguez Norm Sanborn Brett Donaway
Octavio Hernandez Bryon Chiles
Carlos zaro




LOS
ANGELES TIMES

nake thi
Ya ° €am com
ng Ho Cho e true.

Chaman
rrean -
& Hanjin Group

-

TUESD
AY.
, JUNE 27
2017
2 1

S13

(HEEE -
L

=] nra==s

-t - e —

= -5 -
&
EngﬁweGaver T i
rles Garci Ne L
gn’!s il Nelpstgﬂ ','\lll‘?maNdez - - 5
¢ rs Elbery Omar Gall"aw"ed"l Steve Samler i
hris Frazier Patrici noo Travis Garn 1 b=
Eolin Ry ReynJEilran Herron g cuts: JggUCShLopez =
orey Gibes Rttt Ps ol REGAL e
Cuauht ichard Ibarra OMAS Joe Prall At P = -
Tl emoc Castro Richard Alvart Antrony Fuent John Pelayo Ca“”fW\II\ams R Jesus Arand =gl —
Danmn'i\:l)a,akley Rabert Ne|50,$z 'L\”e"t\re"aneses Johnny Estrada Chgﬁs Barragan Joe R‘)meroa Jor J b = E
Mol e s Coreram s Fiybd T g i
ave Gentzli R l0S M inedo spinoza Dana Baudoi reenfield Jose Trevi [an Bunt £ "
Davi ler obert Mi lonty M Jose M audoin John ! evino Caleb Spai =} e o
G ik ph g;fhardmgfade e gL Goorpei johnnLy' R e Cam ation e 3¢ e || - it
David Gil yan Meyer aron Weitz ose Espino Mi avarin johnny Rey i reciado Carlos D aughiin Steve Fi b |
David g"Wa Sergio Carmo YO d P Orﬁ”e' Nunez Johnny M ) Garcia CarIOsssl Barco kna”y Berbude Toﬂyagefm T b -
Dean De“anaonltA gemio Feves 1 jpic S’illll GROUP jose Zayagoz Ren%rgomem Jonathan vg:;n . K'é?"thUrres Carlos Alvlcrzfsz'enes Mar Rubio Wiliam géf:]\gzl gle NcShare - = b T
Dennis M S Alas ergio Segur Adria e Jose Chave: Rub Wi Jonathan M Ukl Lui ates JR Chad Ambrose I. chael Eaton William M aez mont Richard; David T -1 Lant
rtin Serv a fan Felix Jo z uben Mald J orales uis God o rose Philip Vill lliam McKettri Leo Ji son eper —
Dougmﬁ- ando He! Adri : se Serral Ta enado jonathan B Luis Ri inez heryl Th p Villegas William ick menez Edga
Lo mandez- iel Martin o ano n Huyna i aker uis Rico e omas Placido G Guevarv Lorenz ar Velasco-Vall Blanca Di
Eddy Toa right pez Aldo Garci ez se Garcia Jonathan Sta Lui heyne m; R onzalez $0. CA a 120 Vasque Efrain M allin ca Diaz
: Sha arcia Jos RELI Ji cy uis Ram C ascaren amon B . CAL INSULA Ludwi z rain Meza Brand
Elias Kgn%ama wn Bowe! Alej se Navart ABLE/BIG! onathan Swi LuisVi 05 hris Cha 1as ernal Adolf TION dwig Mendez Erik Moji jon Burr Franci
Sha n jandro Ra Jot 10 Ad IGEIE Joni wick uis Viiram Christ pon Rebecca 0 Delgad Luis Sal ojica Brend cisco Pa
Emmanuel wn Posto Algja ngel se Sanch lam Ram Jonika In Mackari ontes ristian R Escobal Albert (Davi o alas Ever Rodri endan Murph p vedez
] M Tracy Gi n jandro Ca Jot ez Ad: itz Ji gram ackario ¢ 0shy Theodo r (David) Ni Luis C ver Rodrigue: Brian phy cisco M
Eric Tate oreno acy Gillard Ale stro se Garcia lam Wojcik Jorge Vaz M Andrade hristoph heodore Grewfo Antoni cholso ervantes Gilbert 2 in Poage Gabriel Mi ontoya
L Trist jandro Gor Jos Blake Highg Ji quez anuel E Chri er Ahren Victor R rd io Salaz n  Manuel 0 Palaci Christi riel Mirand
Eric Veno stan LaLovi Alei nzalez se Zara ake Hightt jorge Angui Mari strada hristoph S ctor Rosas Babby Gri ar Robled Jerem 08 ina Alval Ger: la
I i e jandro Rodri T g0za Bri ower I guiano ario Gol ¢ pher Brewel William C y Griego Manuel o y Manuel Cole Ul arado ald Sowel
Eric Bontov Y Teutsch s s6 Torres ian Olenslage Jose Barbarin Mari nzalez kdiner 8 harleston Bryan Ra M Munoz Jesus Flo ¢ lenoski e A
. i 4 . : - Flor
Erk Brow AU PARK W e Jose Maga ButD.Kng Jose Cerv Mot Perez Cody Ell : MG MARBLE Christ ngel arco Cervantes NS rystal Ho T
| RK WEST Carreon Jo na Crai q J antes artin B Crai ott Abel V: istopher H Marco Angui S andoval Dan D rio Manuel Li
Feleix Dun Anibal L Alexand seph Gariba aig Meyer jose Rosas Alamil Mich: ustamante raig (Stan) C A asquez David Do ernandez M nguiano Jorge Garc Dani orn gnacio N el Liane
Garrett Dg Duc Truona Cami gpez Ale er Valenton Joseph Rui y Daniel Mulli Jose Jimi amilla i ael Abeyta Dane McNail astor bel Vasquez David Ty arco Andrade Jor Ch aniel Sistru Jack B ava
I eron M xander Rodri J iz Devi ican Jose S enez Miguel M Dani air Abrah avid Care Margari ge Anguial Dav nk ck Bills
Gorard Deg Carlos M aconald  redo odriguez oseph Laz evin Gre ose Siordi Ni ercado aniel G aham Gon EoSoty | garito Alba Sostils (He e Bushnel Jami
) y Gon Ji 0 Donni gory losasi ia icholas Griffi Dari omez Adriat zalez oto Mario M vera se Villa Den es Cerv;
Giancaro o Carlosgamh Rodriguez  Afredo S zalez oshua Smith nnie Tremper ose Siordia Nick Griffin aniel Novak A n Hernandez Florentin 1 ontenegan Julio Hern s Orchard James L aries
Gil Alvare uanvechio cesamw'lalez Garcia Anastac-a'da"a Jovani Ramire Eddie Orton Jose Anya ol Carrasco Daniel Iberto Ramir Joel S 0 Gonzalez ark Steiner Kevin M andez ennis Kim i eonard
1 ic Skasi y i Aldo M €z errano Mark S vin Medina Didith es Birke:
Greg Ban Damienue'as Aastaco LofeZ Jn Reiez Eric Skasick Jose Arriet o Maya Daniel Garc o Maldonad Joey G «S. Louk Luis Carbaj Uy Jeff s
Baral stacio L Ji ez Fred J a mar Ri Davi cia Alejar 0 Y Gonzale: Martin G is Carbajal Dusti French
Henry e Dot Nt Angel M J0cZ uan Estrada ed Houck ose Canon o avid Walt jandro Esqui T onzale: Luis G in House Jef
€ go scar 0 Davi ers Alejai quivel osti Mathew Medi Z is Gallegos Edga ey Bree
ke Refer EdgarAlrad A"qnberfm"ez Juan Gomez Grant Woodward Jose Eduardo Fi e avid Glo jandro Flor Jose ¥ w Medin Lus Part gar Sanche Jes
; i scar G Dai ver Alex €s fepez Mathe Iz artida Faust z se Flores
< B e Juan Osori James Kell e BT erman avid Ke ander Cald Kyl Kni new Lemie Marcel o Herna do
enton ardo Avil jony Cue) Ji 10 Jason Gil a1 J arganus Oscar G Deri nnedy Alfred leron night Maximli X celino Mend Gar M ndez el Nava
James He Emman d Anthon vas uan Camacho: son Gillespie osh Puckett Patri onzalez erick Shanni A o Lopez Paul Marti M iano Garcia Mario Re oza Gavi lanalastas John G
Jasonmcad» Eze inuel Lozada AT Juan Flore pergz  Josontite Joshua Marmolej rick Thomas Dwayne Ki % ndres Raygo Ruben Morae EE Miguel e avin Banks Joh e
on Ricchiardi quiel Betay ony Cort Ju S Jeff Ji armolgjo Paul Rodri Ed ing Andr 2 n Morale Michael Velasco Jame: n Gianon
Javier eac : Fernel G ncourt Anthont Uit an Zamora McAndrew: joshua Mandevi Ra riguez Lowe ew Solor S0U & chael Sykes 0scar Medi s McLaughli Johnny Ri E
: dall P: Eddie Ri And Zano TH COAS Michael Rami ; edina Ji Jared Posvi ghlin nny Rile
efiLong Francisco i Ao Gt Juan Gonzalez o6 ot e aodle Rndal Pepp ddie Riv y Gerber SPE T chagl Ramire Rihard e Posvistak T
f i ; I dy Fi Eddi era Angel Barzj CIALTY Mickey 0’ z ichard Jaime Jason rge Bejara
Jei Engﬁ s Rivera Anth y Garcia Juan Estrad Joe Ramire o ndy Femande die Lo Barajat Cad ckey 0'Neall Rigoberto Tapi Jones e
n erto Sal ony Mo uli a Joh 7 J mora Raymond kz E pez Anth s Mata ade Walsh Micke erto T Jeff B rge Bejar:
e Gias Hector icedo Anth ntano JR ulio Monr n Taafee uan Rami aymond Garcia dward St ony Marti Cristian Sil ckey Braun Robort e aker Jo ano
Enc ony Re Justi 0y Joh Ji irez Rick Ha Erwi edham Anth ez Jr istian il Miguel 0 Medin Jennif rge S. Ma
Jeremy H Heribes £ Antoni Ves ustin Leor nny Gard uan Gon ey win 0. T ony Lo Dani is iguel De LaC Sami 2 ifer John Jo rquez
rto Garci onio Got Kefer Ki nard Jot rdner Ui zalez Robert G F . Torres Armulf gan aniel Jara Miguel Roj Lz amuel Vene Jessi Son s¢ Reyes
[ Gaﬂr_ion Josus N arcia Antoni nzalez, Il eifer Kinkaid seph Aguilar uan Fang Rob omez ernando Alc ulfo Soria Gr iguel Rojas Silvest gas ie McCourt Jose Ri
; 2 ! ; i Arturo Rui eg Topp Mike Ki re Menel John Stoi u se Rivera
JoeAguﬂmle1 Josi avarro Ruiz Ant v Kenn Pric Joseph Deitri Julio Och ert Herrrera Fred Ga PRt ro Ruiz Ji irkpatrick Thom ra Stoian Ji
Jar e Sando ntonio Flo Kevi e o itrick st 02 Robert 3 za Bern Jose Perez Mohar as Sanch John Rai oseph Loj
Joe Borde i o Artonio Monta evin Agulr sh Foley ustin Reyes goser Amero red Powel marto Mend & NENTeL Z sk Janc Lot
: : ; ) Boris Fabi ez se Bobadill Monty Vi uri TERRA- Jonatt ian C. Lar
Johnwa"ﬂ TEr MOman Amomﬂ Montano Kevin Bern Josh R. Wi Kainalu Cui jolfo Ramirez Gabriel Rui is Fabian Jos dilla ickrey PETRA han Crabil Kevi ra
Vand K ard T e Ronald R o Brauli sjua Maiz Nathani Alvaro A Jordal ill vin Macia
John Kiis i Cas Amando Esoi evyn Molina ith Anfuro rl Mendoza Rub ummel eorge Harris C lio Fuentes i Sertano Ni iel Berry A rellano J n Kath Ldesio o
I Henn's Maﬂuefmo-s Ceia o o Espinoza Kif Hollow: Keith Bryant Kenneth Y n Miramont George B S @ li erran icholas perez ndrew Alvarra ose Alday Vi Lito
Roj ondo Agui L 2y Kel K aeger Ruben Padi s G rown Carl ) onel Ruiz Norma Daniel Vi n Jose ark 0'Dol
00 Poverel Manuel R Arturo H il add Carlson nneth Jones enneth Cast Sal adilla erald Mason s Morales- Ramiro Ol n Eckles iel Valdez ph Poban Ma nel
i e Vela S amiro Oliv Norma David Al Juan z rk L. Bro
Jonamanrgll Mario MRIvas Avelin olguin e (i MarcoA. Chave: Kevin King aneda S vador Ramos Gregory Oroz zquez Rich eros an Eckles avid Akers Hernand M ckus
. y Carlos Pi ichard Ha Octavi Diego S Karel ez arques Ji
Jorge Guti alazar MarkpayaLUPEZ Bemm"Gaytan Larry Edw I MarcoA. Ch 2 Lance Denni amuel Anguian Guy Hill & los Pinedo Rich: D 0 Soto auceda ren Urosa Marti orge
Davil Leo Quil ards M avez L. nning Skylar S| o H Carl ichard Sei Omar P Eduard Keith/Kerwi artin Mald
T ierrez 0 ragola Blad il €0 Quiro ark Walkes awrenc loan lector Gor los Uman; To rano erez ardo Rangel Kerwin B Ve onado C:
llero car Hern: y Ambri L 2 M r i e Fung Steven V: H nzalez Carl a m Oltma Omar C Efrain T Kurt Tashi ooker elvin Rom ayo
JOsetha Rafagl andez Br. Iz eonardo ichael Loprinzi ee Hen aldez fenry Sh los Salaz S n arlos orres urt Tashiro M ero
Loj ad Regalb v Munoz Mi prinzi M num Steven T | hort Carl dl PECIALT Omar S Ferna Lisa Vi chael W
J°5hll€aIS|u Al Ramir pez Brian M lbuto asquez chael Beck ee Ngo Th olman an Vergiels los Pahua § M alazar ndo Mon erzemni Vi jood
I i o e ; i Cesar Li TAINLES: Oscar Mart Hectol 2y Lorrac Crai ieks chael Gu:
Juan Agu'rka Ramiro Velazquez Brian E: edina Leslie Card Peter Wantland Luis Gabriel i omas Richardson Jaime Gomez ar Lima N S artin I Flores ac Craig M zman
i i i Chad STALLAT Oscar Marti Jake G Marc T iguel Manri
Justin Do:_era Ramoo Herrera Carlos Spinoza Lorenzo D Randy Merc Luis Pen: icent Trevino James Rut d Johnso A 1on artin allo ¢ Turcot M riquez
! i Pon L elgado Robert Ti er M: a Vicente J utledge Chris Pri n ngel Garci Oscar C Jesus M Matth iguel A. Ramil
JustinVoshy prman bt s oie N et Tipt ek T icente Barela ames Wil is Priore Angel Garca ontrera ora ew Val M amirez
in Vosbur ul 0. Aguil arlos Dia I varro Roby pton Vi tice Victor Roi no ] liams Cru aniel Vil Osvald 3 John C: Matth £j0 iguel A. C:
Justin Gibbs 9 Rogel guilar Carlos z ous Cerv ert Olive e ojas ared Vela iz Gardun E illalobos aldo Barajas onawa ew Imbe Nathan Hi astellan
Mol I antes Rob r Vi oscheti Vincent Toaas R rasmo B Patrick Banni Josh Holdt Mich r athan Hilo L
KennethLS sa‘va“f‘/‘"asenor Carlos ina ovell Joh ert Jeff ario Irb Prado eremiah T jel Martin J arra anniste 1 Heidt ichael March N an
L " : Andi M nson Ronnie Al ers Mari Ibe Walter Patri Ji homas Dani nez James H Paul Masi r Justin C Mich esano icholas Besteil
Ke\,mSm“"dy skube S ador Gutierrez C rade udwing M nnie Airh ario Hid: atrick erry Ga jel Luna ughes asi onawa ael Kozel Patri Besteiro
tt ergio Loj asey Mol il g Mendez Ross Gi art idalgo RPG J ndara Dai r Jason B Paul P Raul R Yy Moh o atrick Vil
Kyle Scott Soromer o o ol uis Huerta 0ss Ginn Mark Borja esse Flor nny Rebam J aucher erez aul Ramirez lohammad Kal P e
i ; Aar Ji es David nonte ose Cha Rafael C Ricard Nick Pettenai hn aul Loom
Lee Hard er Munez o aldivar Luis Oroz Ryan Towns Martin C on Bell esus Palomi id Chadwi J vz ervante icardo Sanche: ettengil P er
Castil T Ste end M ervantes Brett J omino Delfi ick oseph Ri Refacl Ao Richard Z Paul D reston Bart
Manuel Becerr PENHALL e uis Garc phen Wal athew M eft Fernand esus CosD eifino Sanch ik oo 2el Alonzo McClan empse; R 0n
Cerv Lui Icia St born M unoz Bria ez I eras Die chez ustin Br Rahim Kendri THE G ahan Peter Davi Y andy Rodri
Marcus BeCE"” Alex Mack Ch antes uis Guid ephen Bral athew A ian Seele ody Gonz go Garcia Justi own endrick HE GREEN DING: r Davidsof R riguez
rion Domino Ei anche Wil Lui dos Tom ndstom M pker Bion Gl J ales Edel S ustin Br Randall H Bing Gueri SAUR, NG, heche! d ichard Bri
Maross St mingo Elzar Ohris G lis uis Guterre my Goodwi athew Joh n Caldero 0e Fransk oto A aase Guein g, Rachel brahaim-Watd R innan
o2 s ot i ; Fac n J e Edu smar [ Randy Morri Chih- Rick Docki im-Watk oberto S
MarshallBonn D"mlmoa.m"fafaz Clayt e L Qi Travis Berry ! Mighae Marcoln undo Gon: o¢l Boca ardo Sot B y Morris Jen (To ocking ins  Ron Vi alazer
) i ! 1 Hen zalez Joh negra Eduuij 0 ayne Whi Raul Cri Emil mo) Chen Ryan Pri on Viveros
Martin Sai ennett Emesto CanChoaraZ Dai lon Viter Luis Lope Vinny Lewis Miguel Guti celin ry Navar ohn Mor uijes Esc: Willzi ite istobal y Greenst g riest S S
™ niel Oliv Lui pez Mi utierrez Jesus Mi 10 Ji s Efrain Quil areno ill Zie Raul Marti Jam reet Sam H alvador Z
Matt Humﬂdovﬂ\ George Rice Danigl g uis Rodrigu RELM ke Galass us Miguel Ch ohnny Vivian in Quintero 8T genmeyer artinez s Powell emand S avala
: ! i i i b i ANDA Ray Va Jas Scott e aul Vas
M.Chae,\,er Helmer Priillo Damg Gomez Luis Ram 2 Anth Nicholas S 0 Rodriguez avez- oy R Efrain Lopez RD DRYW Squez on Lorch Holmstr S quez
d | Aria L 05 ony Bertolini Ni eymou Jor J oybal Efren Marti Abel Di a RemyC Justi ol Shawna Bri om cotty Alle
Michagl Gan Houtte Joe Alfaro Dani g uke Mont Chad olini cholas Ti s ge Lopez onathan Ni n Martin az onteras ine Mour na Brierl Sergi e
: | Na M ez ad Krenzk Ni imas Justin Cli Ji | Nieto Elo ez Abel Sal Reymu ; Melani on Stevi y ergio Go
Mlgu9|H0nZa|EZ Joe Barragan Dam: Varo arco Pe Darren Shi e gel M stin Cline ordan D: y Bernal alcedo eymundo Ce anie On e Dama S mez
I Agui na rren Shirai oran Lu P Elpidi Adan Vi Roatdo Ramie e Ves S0 teven Davi
Nathange"d.e’sﬂn Jorge Moreno Dani guilar Marcos D Jen ai Noe Medi is Calder orge A. T pidio Alva ega icardo Ramire ne Hanse na Conroy S avis
: i | Agui cos Duanos Packer ina Obduli ur Jose Riv orres Enrique Vi ez Alberto Garc Ricard 2 Travi iy Wend y teven C
Nichoas et Julio Topete panie.gular Mario Ruiz Scott B Noel Ser o Cast ose Rivas rigue Vill o Galcia icardo Hemand vis Sage byl e
" ) . ker 0 Tano Ra ellon J @ Erick Alex Rodri Ricardo C ez Will Ch ai Pham
Nick Barta etzger Karl Douroux Danny Lewandowski Mario Reyes Tony L a mar Magai aymundo Arel ose Ortiz Valdez Al riguez Ri artagenca THORNTO ehayeb T
i ; i RNTON 0! Yvoni racy Kell
Oscar Vas Liana Tagaloa Davi EIER Martin Guzm o Ofo e Ny Tmine Jose C. Rodri Ernesto Flores AvamA"e'ﬂr Rcard” Bolanos Benjami MASETTI nne March e
i i " : f ) bert S jamin Ho UsSA and ctor Cis
DScarAstq”eZ Luis Aldana David iedd Martin Aguil an ROSENDIN ELE Paul Pist gyen Antonio Nav Jose Feli ouez Esteban Cont ndre Speese obert Sanchez Bruce Gi Wes HOIST Wi L)
e 3 Aaron Whi cTRIC P one DLl J pe Alvarad B S Andre Mi Robert S ¢ Gibbon Ant esley C
Paul Kib|emga Luis Martinez Do Marshall Martin Banui on Whitten aul Re ris Torranc joseph Tol o ebio Sant; iles olorzano Chel S nthony Sa astellano
i : Adri : Phill e Davi € Jos man Fausti ana Andrew Ari Robert S| sea Kemm Bri ntana WESTCO,
Pauia B Mario Perez P Jones Marin ian Ramir hillip M id Gamb seph Cord istino Fau Ariaz herwood Chua errer fan Carrut AST
; i L Aha ez Phill . Roberts Efrel 02 J rdero Fel 5t0 Anthon! Roberto Moli n Do Cel ers FIRESTO|
Richard (y;a"t Miguel Hernan D) e Dunlap Mel Quirg n rown Jack hillip M. n Esparz Joseph Asturi ipe Bernal ny Paz to Molina Claudi este Car ESTOPPING
; i dez ylan Griff el uiroa Alb ckson llip M. Robert Grea Salci a J sturino Fe Anton Ron Vick udia Brud Christi mpbell Algjandi
R.Cha,dT”dJOy Mike Barraga P Michael Lice: erto Jr. P Sty Hortn reg Salcid oshua No mando Rodri io Johnso ckrey e ristian 6 1o Penal
it Vi i Alb ado Y Morton Jim 0 J vak Fer odriguez Antonio i 0 Sabas Mari avid Flores Davi alvez Armand oca
Rob Haynapla Mitt Miller " Ed e Seja Michael H a erto Jr. Ra Rafael Val my Rheinschi uan Soto ernando He io Rivera ariscal Eric Garg avid Shra nando Flores
; jgar San Vi erande Alg 5C0M R aladez Jot einschild st Fid rrera Antonio Rodi Salvador Guti argiulo Ed 99 Christo
Roberto HE' Onorio Casila Edw chez ichael Cel z jandra Ch alph G se Gaudi ustin Tra el Vargas io Rodrig r Gutierr Jonat uardo Pa pher Slay
! i Al avez jomel Lu que Kevi rayford Franci Antoni ez Salvad ez atan Schu Ed cheo Cruz Ji yer
e i rorio Casiles Eand ey Migue Quror jandro Rani Raul Me s Fores-S evin Dick ncisco O o Gonzale or Zamor Just S o EH o
don P sillas ward M Vi uiroz Ale mirez R jia Mik anchez K kson Fra ellana Amold Qui 4 Salvado a in Schwai EloviFeliit eyes Fernando Rodri
Rod Preecr £ eter Gonzale: Edwi ontano iguel Gonz xander Potasi ay De L. e Luna eylor Qui nk Rente uitero r Whalen Kere iger oy Felix o Rodri
r : g s Affred asi R aluz Phill Ky nonez Frank eria Art Cerv Steve L m Gulec Eri Greg Si guez
Russ Emr Santiago Warin Efan I Mike Servin ed Gomez aymond ilip Brun yle Negret nk Rodri ervantes 0zano Leon ic Maynard impson
; Alfredo Ini R Wood Raf L e Gabri quez Aurelia Steve Mei onard Jose Eri Gustavo Mi
Ryan sm;’fe Westley Var n Ef in Castro Moises Fi edo Inig aymond ael Torre: on Steel riel Flor ian Reyes eiderhoff Mich ph ic Dycus 0 Mirele:
estley Varga rain Rel 769080 Alfr uez Buhim: Raf 5 Lou e Aurelio L Steven W a¢ Baue Eric Madri Israel Ri 8
Ryan o Wiliam Rice Elias M ndon Nathan Sau edo Ramo Rene porles ael Ram ouis Neal ston Guill opez ren N ic Madri ael Rivera
o - : And S i rales Re irez M Ge en Ausenci Steven R ri Dech En gal Jaime Vi
B o William Mesi Etas Marinez Cordo ol At res Lopez icardo Rodi [oere arco A Herr ovanny Huert e S ven Ranta D nie Marques {ame fnuera
G PERE o Deluna a Nog Ambri Angel Torres i Sergio Cha Moo Moo Gorardovalager ustin Hendrick: even Rubalca G Francisco Tapi oren Giles
7 CON oy Duart riz Anth icardo Lomas Vi morro M oran Gel ladez Bloas Altami 8 Ted Ad va phan Eisenrei f apia Manuel Hi
Scott § \grove Adri STRUCTI 3 d Noe Godi ony Gal Ricardo N ctor Hiuz ark Harri rardo Val Itamiran lamson Thom enreich red Borowi el Higuera
pringfield riel Marti oy  Emanuel A inez Anth asso ; unez R M ison Gel adez Bobby Ji 0 Thoma ) as Weir Gab iel Marco Rodri
Soott e ] Eni Ivarez Norman Caby ony Toledo Ricardo Guti Wi ark Lazarz rman Garcia B Y Johinson Th s Schmitt abe Hern arco Rodrigu
t é 2 4 ; TRAD Gage Pin andez Micha ez
Sergio Dees A 0 Siordia E lque Chavez J Octavio M rera Antonio Mun Roberto tierrez Adriana C Mark Hill Gonzalo Lu rad Gwinn omas Vickre) EMARK C age Pinio chael Ramos
lgad lexander Gali nrique Holgui i i0 Martinez Arm; 02 Ceja A osta M: G Ina Brian Parisi Thomas Ji Y Adalb ONCRETE G n Micha
Shawn G o Alan r Galindo &5 lolguin Octavio Garc ando Ra Roberto imee Smi ark Dele eg Keasli an Farsi s Jimene: alberto Gom eorge Sel ichael Rysdor
West arcia ll AL il A mith M oy o Brian Fl Thuy N z Aleja 6z Gi rvantes Miguel Ol n
Steve Guf‘“ge A Sanches stiund Orland! alazar Robin D: Ibert B artin Joh eg Mi-Int uery huy Nguyen jandro Marti ilbert Me guel Olivare
frie ndrew Si 6RIC Hutchi o Ordone Arth eLeon B rooks Rt G ve Bruno Roj Timoth Amani inez Gili ndoza Migu J
Trevor Ma I ilva pab chins Oscar Qui 1es ur Acost Ronald B renda L artin Bri Ustavo Alv ojas y Schutz nio Gome: ilis Leon: el Carranz
el Hel ric Leath uintanilla Artu a urrows, B utz Mi g Hugo Gui arez Bryan H Tommy A Andr 2 Gl ard (Lenn: Rafael d
Tyler Ach o An mandez Eri erwood Oscar Hi r Jagoda Ronald G 1 ryce La chael Ji go Gutie uerta y Andrade ew Rysel lenn Bunn ) afael Olvera
i gel Pel rick Solori ermande; Avo Missaki raham ang Mi imenez Hu ez Bryan L Tony Perri Carelt S0 Goi Richard
VlcemROrd"Yd Brand Tez Erik orio Oscar Hui Z ssaki Ruben R Cory Pai chael Andi go Perez opez y perrl on Emel oizlermo R rd Andrad
i Valdespi uizar Ay eyes ine T Hui Carlos R Travis Di e Guy Smi odrigue Robert 8
Vincent D oL C: lon Beck 3 espino Pablo G njamin Rub Ruben Santi Frank Kriksi ichael F mberto L egalado ickson s Rodri uy Smith z Cruz
fo Las Al arlos ol mesto Wi omez Baniam alcava antiago G iksic Mi orster Hu 0pez Carlos Li Tyler N Carlo ez H Robert Guti
William Ge s Alas Christi mez 2 ilson Paul Ca jamin Sori Ryan Harri ary Sto ichael Hoy mberto Maci izama yler Neal los Velasco ugo Chav Gutierre;
fian G mesto Rodri  Castellano Be ria arris ne Mi Vo I acias Cheste Victor L Chris W Ja €z Ronald Z
YveneMO'?Zﬁ'EZ Ci Istian .omez 3 odrigue Paulino Garci mardo Lutt Ryan Daui Greg Austi chael L gnacio Sant r Leal ictor Lopez is Wolf mes Wachi Canale:
artinez iro Castillo rnesto Rodri z Ped arcia Boud Holli R avis Jai stin Miguel emon Isidro P chez Cheyvonne G Victor Lope Chris Cal James T chter, Sr. Tolentino M 3
PAN PACIF Edgar Pin Erwin M iguez o Campos Bri lingworth yan Welling me Fischer N Saucedo Ji umatz Chris Lemi rayson Victor 0 o Dani non J s Thompson Will artinez
1c edo elgar Peter B rian Petel Saheed Jan Dal goan L Jack FLor is Lemieux tter jel Calzad James R. B iam Rodi
Adam Cami jason Mench Esteban Alb P yme Bri ersen Inawo e 0 e Jai (] Chris Smi Wayne Hi David a o Mo utner Zack M iquez
i ter Bai ian Smith Salvad ' Jason G mar Hert ime Garci is Smith iton id Steven eff McAnd cGonig|
syl Taver itz Estoban Quiror Eeley ey Bi or Mand arber Ol e s Chris G Zachary S., Mi e oy Chanci WL gle
: ter Wi jan Chun Salvad jjano Jerry Ol mar H. Palomi me Swe is Corday y S., Mied id Calzad effrey Ch SON ASS
Alfredo (;0”° Jesse Perezz Ezequiel Mémz P atts Ca 9 or Serrant iver 0 alomino Ja eney Chris A erhoff  David a Joh handler Altg OCIATES
ter Bail mron Cla Salvad 0 Joe Valeri scar (ED) Al mes You is Anderson STANDAR id Arroyo john Whit er Bursto
Alvaro Gu nzalez Jesus Cruz Fausto Agu"feﬂo Re ailey Carl y or Rothenh eriote P ) Alfaro Ja ng Christo NDARD VISION David Zubi J B Chelsea Ki o
" fael Z rlos Ramirez-Mar Sam W ausler S0 Cui ablo Camari s0n Tallm; firistopher Lo Adrian Vel id Zubiate Jonas Garvi elsea Kit
Andrew Dadﬁframa Jose Galvan Felipe Noel a Ra A o irez-Marit allace Ui Patti arillo I an Ciro Casti pez elicescu David ) vin on chens
i fael A ad Bowm nez San Sok Josh Wi atrick Bold: sus Orell astillo Alberto Garci id Castell Jose Contr eryl Neu
Andrew H.’“‘Vakls Jose Preci Felipe M afael Arcos Ch an h Ward P en N lana Conn rto Garcia DeSh lanos ) eras B mann
I ciado ipe Morales Rafael ee Kwan Saul Ri Katie Rei aul Peal esus Ra or Multon Asmik S awn Larki ose An velyn Le
Aﬂdywn'] Jose Holgui Felipe D Zamora Christ incon tie Reipas pTae (e Corey Spai arkisya Edw rkin ) gulo EvelynLee
tm guin ipe De Jesus Ri Rafael ristian Espi Scott L Michael Pi aul Grah Joaquin S: y Spaise Brad Gwi n vard Saved lospeh M umiko Sh
A ose oot Felix Fanti Rios Jr Arcos oISt R0zs ockwood ichael Pieters HeEE Joe Ri andoval Curtis M ad Gwinn En ra J cafee G iga
y Gidd ntonio-Loj anti Rafae! Espil ristian A, Guti Scott Marti Mike Crai e hi Ung joe Rizzel is March Brian Parisi rique Var uan Marti ary Broek
Arturp Feli ens Jose Arias pez Fernando V: R Espinoza Christonher ez S artin Vi raig Ralni Jo n Daniel G arisi Ezequi argas K inez Hussai er
ke Soli aini Da el Monrt iel Guerrert Derek Warri Bquiel Villa enneth J ussain K
Bryan Po . Jose Hera Forondo Alsore. afael Arcos Olnsipher ey cott F. Bylande ike'Sollgo P J eal Dl artck LB A S J amal
dez-P o Aispir Randy Espi ristopher S Sean K r Nigel R amon Marti Jorge Esc iel Cruz Ethan M: . Gome; anuel Qui erry Beal
Carlos Go’ff- Jose SUaren erez  FemandoP p R ly Espinosa Christ chulze elly ostance R artinez Jo aneno Daniel Paoletti a Florenti 3 M: uiroz Jessi 9
- : her Wi Sean T Norma W andy Rodri rge Acost alett Ethan C lorentino Pulid ark Mend ssica Ho
o inez i dril Clemente erez Ra"dVCentanm Colletfp eister 5  Taylor i ods Rene M riguez oo Enc a Damell Lo e 0co Gilberto Rui ido Wi jonca Kmi ulemard
i : Mo o Ruiz ark Starvi umiko M
COdyzarnza'eZ Juan Caros Par Filimo audel Cariin Crai e Reynolds e1gio Lopez [yt Ri enendez o DAty Digg oo Gle 4t P Vatsuda
y Zaruba rlos Par n Herand Raul Marti aig Hoback Sergi Rafael F chard A Jose Enci yI Digges Isaiah M n Sutherl athew Wi ranav Sinh
Daniel Ovu Juan Cai ada Francis ez artinez Curti C jo Correa lores Ri nderson J IS0 Darryl L ontoya Gregori land M harton l
rion n Carios Bell isco Rendo Ray C is Ton Shawki Sten P ichard Al Jose Muril 1yl Lockett James H gori Abundi att Ston Wi
Dave G I Francico Raie ortes Ganic) B fiawiki Ingram armell R varez P David G art Hect o A EGARDN
€ L a isco Ram Raym niel Brach Silveri 1 Stefany Pi jchard R jose Lice id Gorona Jeffers E or Valle ichael Holli B ER
David Lo er Luis Cruz Francisco M irez R ond Gonzalez Daniel Si cl St io Rodriguez T y Piovesan Richa obledo J a David Ei s Egan Hect Vi ollingswort rad Taylo
i i i o Cauriani jose Flor ulloque Jeremi or Gonzal ichael Mi h G J
Dav,dcrg i Marco Aval Franc,smpe"dma Raymundo e Damlov,'queros Steve Gordon M;?C,y Biffis Ri rd Cavriani ] es Derek Warri ah Monto sm: ez M itchel esar Pere
i i lliam chard Ki Jose Soto k Warrick Jesus Va 2l Aceved iguel Curi Daniel Oi ra
David Rauy Mario Roi los Frank M reciado aymundo Lo 0 Da ispo eve Ton illiam Yakymyk R Kiser I Dustin ava Javi vedo N riel aniel Oling
Is io Rojas ontero-C Rene M pez vid Lew Steve H SAFWI b obert Di Jose Vall Jeffers Josh Vi ier Rodri orma Alvi Dani ger
Dean Hite Mario Acosti Freddy Joh amacha R ontoya i HEneE Y e oot Dylan Birchfi h Van Blankenshi o P vidrez aniel Go
Agusti obert Mansfi jose Antoni irchfield Katie Sl enship se Cisnert aul Darli Davi nzales
Delten Davi Noah Housea Freddy Pen"S°" R.eves Mendoza David Pa"em T!m McArdle qustin Garci R ansfield Jose L o Delgad arl Rich e Slaughter Jests R 05 Jr A n avid Pere
L i Arm ia oger Ramil Jose Luis Gui o ichardson Kevin Bartani s Rivera ay Esqued Denni 2
Eddie Wisv'dSO“ Omar Ruiz Fredy Mona R!ca’dﬂl\lvarez David Aa”,‘olﬂ im Demoor ando Per Risa irez Joss Y Ri uido Earl Rich J. artanian Joagiui R a ennis Barth
Y 4 \tkins Todd Pa’ Arnol €2 osario (Gi jose Y Riva ardson Il Mark Escil qgiuin Castill ene Palaci Denni oloma
EnarViana Pedro Vas Gabel Ang R!“’do Reyes ki a'ala d Lopez R ino) Catenia s Eduard I cibano e R cios o]
| ! Jliott Tom Al Art uben Lomeli ia  JosephLl uardo Zamar Martin G onzale: ichard Hei D stongual
Eric cnav: HaulManﬁ]”eZ Gabriel co?”"’ R!Ca’dﬂf‘wn Dennis om Alexander uro Toro S el Ji anes Epitac! Ton onzalez Jose R S R itzman onald Joh Y
L ) ennis Sand Vicente Rodri Artul al Mora joshua Hild io Mendo Maya B: amos ichard B D! nson
BT Nz Reinaldo D,ez Gerardo Hofal_ ichard Nworis Dimirs Mi erson cente Rodrigu ro Toro S K reth Ernest 28 i artur Jose B R owden onald Parri
lqui Richard d jtrus Mit Victor G ez Dani am Maracl amron J 0 Chavez aysam ) arraga icky Harr Gil i
Sl Ricrdo Mora Gerardo Berme Rihard Beachman Dougla tchel yitorGorzlcz niel Cruz Samues o Kaly Dangher Esteba T 1056 Osca o Robar Merting iberto Lo
i i ] i Dan n Tello Vg Michael ri Oscar R obert Marti i nez
Gibaro il Ricardo rales o ichard Ranni Du s Pointon incent Hernand Edward R, L S el Howard Ko aher i Sykes Jose, omo R inez umberto V:
[alob Ruiz do Chavez Rigob g ncan MacL Walter Bri ez Edwi ,-0ng aul Vasqu evin Clark usto Auilgar Nathan § ph Gravni obert But Jeff Rei argas
HUmbeno‘ 08 Robert L Gersain Garri erto Pen Ed) cLead alter Britton in Garib S quez " Felix G pect Juan C: ing R ner eff Reinke
Palaf una Garrido Robert & ward Alo Willia Efra &) cott Butl arry Pere Gonzales Oscar Marti arlos Caudi obert Jefferi ey Hei
Jamal Max ox Rodoffo Cr Gilbert Ort R Nunez Edwin J nzo Wil m Preston n Castro Sergi ol Leonci 2 Franci artin Jua audilo  Rodi eris effrey He
‘ : h gio Trej eoncio F isco Conr Ralph N n Carlos O odrigo M J itz
Tnesi) sey Rosendo D‘.JZ Gilbert 0 n‘*gﬂ R°bert Beideman Eluansoh"so" W!"!Elm Serrano Fernando Preciad Shad T j0 Luis P ranco Francisco Ol eras \adeau Kevi mela R lendoza esus Marti
) i isco Oliva Raul C evin Allen uben Sa I rtinez
JameSD~tremD|e Stephe L T obert Lopez Emil amuel liam Zungia e Snai retheway o Franci n ristobal Kok G R nchez oel Mart
."Sue hen Gireer nni Urieta Raberto Gami ilio Coble Wily A G endariz naider Cabl uis Arell cisco Guerr Renay P unnin yan Brow J inez
o) Travis Gand Gonzalo B R 0 Gamino Emma niz X rdon stavo Gonzal oy L TR Cooraipoma Sini ratt Kyle Bo 9 e ose Moral
. i ! " . phen W J ales
Jes“svalave; - lara Gregoi aca oberto Ramir Fri nuel Soriano avier Kenned Gutavo Mart 6z S ado m oto Gabriel a ziana Velicest Luis G ver St Wenniger ose Marti
AS-TA rio Perez Robert irez ic Perez Yvonne Roi y Hect inez onny Loj lanuel H Oyoque S Steve R 1] arcia eve Ro) I inez
Jesus s”fnc'a Al L Gregory N R o De Villar Eric Ha e Rojo ctor Serrano Steph pez Man ertado Garrett Gre olano Ste anta Manuel S Todd J jas ose M. Carrill
Jimirznesa exander Reye Guille egrete oberto De L. B cock ROUSE COM Ivan Torres St en Brandstro v uel Fernande Garrett er ven Wren Marceli eguna T ffers Joseph Marti 0
" t Angel G S illermo Saa Rob aCruz ick Figue Ad PANY Jeff ephen P m lanuel Fe z Welty Sylva H celino Go uttle AB I artin
Jimmy Ti i Guillen vedra erto Nune; En o am Laske; ey Renteri St okryska M mandez Gerald M Iva Harutyun e W oseph J. Pr
| thon mo Garci Robert ez Jr nesto Sal Al ¥ Jesse Vi eria eve Me anuel D oore Thimio S v celino Got anda Lani Ji . Prieto ll
TeBley an ny Coppa Gus Al B o Gami Es on aro Leon sse Villa guigaEs M orantes Germa oto Mar ez ] uan Carl
ton amos Rod no aul Galve And Jo erry Lee L anuel V: erman Juarez Thomas Schmi Cos Ram il Jame L 0s Contr
Joelpresyt B" onio Magena Gustavo i R olfo Nuno Ftuate ez rew Prado as Perez-Torr Tim W owry Vi alle Gilberto Beni s Schmitt Marcos S irez Wilia son arry Skadse eras
Jose Man!’" Beﬂjamm Hernande HecmrBa'ga"" R"ge“ﬂ Chavez Felix A aki Andrew Rami Jorge Gonz es Tini alswick v io De La Vega Gilbert nitez $T0 DESI Marc ema m E. Jeffers Leobardo R m
" tonio Meii An irez Jo izalez rnidad Prec Jark Cawl o Avila K GN GROUI 0s Verdi VENEKLA L uvalcab
T C[fﬁ e Hector OC""elos ogelio Cha e Mejia gel Sanch se Baraja i reciado T Greg DI en McPhi p Martin Muri D SEN eonardo 2
. hoa Ron C 67 rnando A Anaeli ez Jo jas cente P artin M rumm  VcFnie in Murill ASSOCIAT i Ruvalcab
Jose Medi ¢ arles Harris Hectol entanni Fidel Di ragon gelita Marti se Mart Vi neda M oreno Hector L Mariela Bauti Mart o \TES ichael S: 2
dy D I Prado Ron idel Diaz Ant artinez Jot ez icente Cai lauro M opez Vi autista in Muril Angel Muril i anchez
JoseVilesan Dar eschianmp Hector Oc ald Contre Fid fhony Rami se Molin D s M Hugo R ctor G Marin Villpa urill colas H
tor Ochoa Ronald ras el Lopez At i mirez Jo a iliam Loy iquel Am: 0 Ramos astro in Vilalpa Cathlee 0 aynes
Jose Re Sl aniel Pena Herib . ald Lee M e imenez se Talav Zeferi pez Vi maro Imari O SUNBE Martin Vi pando n Novak rlando A
yes Daniel V erto Carl Ronnie Sori ovey ed Aguila Ca e eferino A guel Vic onwiay 1T ELECT in Victor Elena Carvaj el
Joseph K e Hram Mendaz Ronni Sora Frod Aqiar rios Munoz seph J. Com SELB Sanchez, or. oS il Ivan Escud il Mawrici Garca. A scar Gar
; Ich ,Jr " d Garci Jack Shimi Rick Wi rita
Joseph R?nda|| aniel Quezada Hugo C endez uben Ponce Gabri quilar Christopher F o C ERT PERKINS DI KL Melgar e chl Anthor arch T imizu ick Winkl
hard Adelizzi B uevas Ryan W riel Zuni Dami lores m arl Crook pojoy  elson Va: arcial ny Galvan iguel Hernand Jerry Chri Wi es
pelinrohie] preily Humberto Hui Lty Gy Estl mian Guzma an 0. Vargas Co Doy e Jamar Dav Au (Ken) Ti Wiguel Castollanc oy Chritot liam Gonz
Juan Gar iz ouglas Knope: Iber G 0 Huizar alvador Gal G y Esteban Danigl Donal n Julio Preci eri Devlin Ni on Rosales James is Benedi finh Vi astellanos sus Bolivar XL FIRE alez
an Garcia Eddie H S arcia Salv eana aspar Gharapeti Dani aldson Kevi ado Edgar God icholas L Hart cto Cast guel Macia John Z I
Keith Re Emii ernandez Ismael Fe H ador Perez Geor arapetian niel Rom evin Wopel J iodoy 0 0pez James B Bruce Mi 0 Migu 3 eman Austin Justri
: ge Jer Dani ero Luis Garci rshall onny P scar Hel  Berry isch el Castell John LoV ustrich
Kennem‘(A",p'.dS milio Preciado Ivan H mandez alvador Que Ge B niel Slatt is Garcia Robi eterson Pati mandez Jeff M Byron Moct anos erde Benny B
llia Geor : 1 Hernande: Salv zada ovanni Ad Dani ery e obin Perki atrick J ederhoff Balsells ezuma M Menand : y Barba
Ko st ot Jr. Espinosa et Mo S ador Cabrera e niel Martin uis Garcia Bri rkin Patri oynt Jerson Lo Comelius K A L) A0 Domin Brand
) i % lo A mingo ndon Lopez
Ky vinon Glenn finch ‘Fotent Monteo alvador Guti Seovanny Casto Daniel Pere Marco Loe Elanin Pk Dors T Earl el RigobortoAda ablo Amezqita David V
n Marti aughan Salv: errez nn Bunn Da 24 Mari ra evin LaM: avel Garci ava | Tunnell erto Adal Richard Si vid Valle
Lafeyenei”e‘ JU artinez Jacob Gal S ador Cabrera Gorki Mei nny Cabrera ario De LaCr Matt alva P EIIEEY Jesus H Feliks Robert me iiva Elvis Gali
i i i / Yin edro Jim lemnande 0 Gonz Samanth ) s Galindo
Larry Jon g J"h" Patin Jacob B vall ammy Perez Gra gl David Reyn: Mike Smith v P enez Jesus Saldi z Floyd S Rogeli alez a Raw Fabian
i , Sam nt Ande Davi 0sa P Nathan “Nate” Wi eter Lo aldivar haw gelio Cruz WASH ings Caldera
Luis Gonzes john Schmidt T enavides uel Orte He rson avid Valde: jerre Rom 0z Nate” Witt R pez Joel C Fulgenci Ruby INGTON | Ferna
lez Jonath es Tuck Saul 9 ctor Loza D Z R 0 zzie M Tizsek i el ervantes ncio Mar en Castell Albert (Davi RON ndo Zeped
Manuema- J an Schug James M: Gaytan He onald Cardi ene Avela ercado R John G Henry C Quez Rufi anos (David) Ni Franc a
h L Serg nry Rami Dusti el Ri r SITE SAl amon D ordray y Contrer; no Flores Andr icholso isco D. G
ManOAvall“Zaf Lg’QEBravo Jawe,Aa.’QUEZ gio Amad lan irez ustin Ram jcardo Z E SAFETY R e La Ros John P Hung Ti as Savl ew Acevt n - GaryLi onzalez, Il
: Sergi dor Escobar Ed 05 St ambrano Daniel oo Chavgz elayo g Tran adro Aguilar- Andr B8 yLish ‘
Mark Ros: B i my Owen Javier ngl\ar gio Maciel lan M ward Becerri eve Scha iel Garay R avez Johnath: Jame: Ser lar- Venct ew Blunt Graig N
: Sergi orone: Enri eril Tom St aeffer David G amon ROdri an Youn s Newton ergio Gonzal es AraA orwood
Mark Mada§ uis Aceves Javi i gio Diaz Is g rique Rodri om Stibb aray R drigue: Jorge S 9 Jesse Silv LY ghayans Ismagl
d Manu er Ruiz Seraio i aac Castr i riguez T ie Eduardo Mi aul Vaa Z alazar Sanchez ilvano Gulie Audres Valdi el Mondra
Mk Shaf M el Mendoza Jay Oroz ergio Huizar Isa 0 ic Valdez racy Isaal ardo Michel e Jorge Hi John B e udres Valdivi Tl
Silva Aureli ul Varga Feli c Kelvin Will ene Ch eras arber ictor Pulido Bill R a erry Hernand
Marques Her Maf'U Gonzalez Jerry Flom ilva Aurelio Jam S ix Lopez J Sel vin Williams R avez Jose Toxqui Jose Casti Victo obertson Jimm ez
Silv es Teas! e r HUFF STE Kevin Sterli eyner Fl XQUi  Castillo I Barragai Brand ! y Mendoz
Mathew L ooper Mark Gonzalez Jerry Heres ano Juare: Ja ure ry Garcia Ab EL evin Sterling R ores Jose C: Justin Q gan jon Harri Jose H a
" Terence Ol z mes Sala Geoff Mill el Herrer Siranu eyner Fl astro uenga TRAXX Brand s ernande;
Micheel DeP M?”‘ Bell Yok Moo nce Oliver e off Miligan e sh Mari eI Jose B Lawrence Di on Marti Josoph Sonnent
N ;. Rami rosyan icardo Cl ravo ence Dia: Albert Brand in ph Sonne:
Vicha! MePalma M!Chae\ Diaz JESUSRWU Thomas Ham I Shaw Gustavo Ot Ad mirez SKY-RIDER Richi havez Jose M Mathe z Hernand jon Brow Joseph enberg
. Ton maug son Rubal Gu ega lam Rami Al ichie Maragli orales athew McCar Charl ez Bret 0: n ph Hawki
e e M!Chae‘ Van Ness Jesus Mend°" y Gonzales e stavo Trevin e lejandro Vil Ricki aragliano Jose Juare s e Lowe Bi ssko Joseph H Ik
Miguel oanchez ke Rutherford Josus Nune: Travis Winso s, S Hugo Herande il NepndroVebra HckiNasez Josh Vandia e arrel Carmo ran Goods seph Hawkins
i rtez Patrick I us Nunez Ulys: r s0n Meek Is andez an Salaz Al 0 Yebra obert E anBlankenshi reeman Feli uche Brian P 1 Jauregu
Mitchell Mil R ck Esquerra Jesus G ysses Hawkins JasonZi S sac Aguna Aleja ar li Zereh Nazi R strada Josue Rodri nship Ray M pe Meza ercell Justin I
’ ! dro S A azi obert F odrigue: Vendoza Guad Cam Walters
Mychal M les obert Diaz T uerra Uril, Jorge Ik igler Jesus Roja A ndro Sanchez nthony Di Rodti ernandez JuanTo 74 Ronni : alupe Alv eron Desch Kyle Ki
cQueen Robert Jr. 0 J s Lopez Victor Fi rozco son Sanchez T PI S ndrew Blunt Cesar Y Diaz odrigo Diaz A rres Se ie Daddio Jose Marti arez Carlos Lo champ i err
e esus Barajas UG Javier Martin oy Pt Andrew Reavi Cosar ey Lna Ron Estes oo Jen ot Roberts oo Seloady Catos Mot anuel Ayala
meli Jesus Gon Vi r Soto Jeffery N Castro Andrew Uiy evin Wilson Ronni uan Talavera Sean Ericks M alcedo Ch Morales Marco Arro
Jesus Ma ZIE ictor Aguliar Jeremi e Joel Bearu And Ramirez Diono Rom, e Henderson Juan Ve T arquis Patters nad Leuschne Ntk Ha.
rtinez Victor Cardi ) mias Davis J°hnRicnp rew Gonzale: Ed”Jo ero onnie Masse e 0a rzu Michael L on Clive Curri r lanna
il i Cont 1 1 owe 6 Lurrie Mark R
Wiliam R e eremy Ryan JohnL Antony Fanren Gema S Roy Aviles i J reras ANGRAM Miguel Sani Craig Morri HERURID
amos Jesus Acost J 0ng Austin A IE o ma Hernandez Ruben Q uan Ugalde Alons FLOORING antizo Dam orrison chael Ho
Jesus Val dSa ohn Martin e rens ene Schiab Rud ueada Justin Gon: A 0 Curiel TURNER 3 100 Hess Vike Fol pper
oz Tl 2 1y Steel Isidro Ju olph Espinoz Justin Zoles ndres Medina Abne aniel Garcia Nick ci
Pl 4 acilio A. Hen ol Garcia Ruel it Karl i lores Angel Mor Al r Estrada Daniel Ch 0 alus Merlowe
g Jr Brent West era ) e Lizarraga Salvado rl Nickole An ales lex Monto D avez ctavio Al
: i Verd Kelvin o gel Gudin Al ya ave Marti Octavi mada
Brito Franci esse Padilla Sal\/adr uzco vin Glass Ant 0 en Chow Davi in ctavio Fi
CiSco Jose Cruz S dor Luna Kevin Gr A onio Rodrigue: Avaro Gi avid Selznick Oscar C: ores
Jose Ros eferino Mend Kovin Bena I iron Doald Stid R Mo,
as Sil ez in Bern Augusti a Jr ndrew R idham ene M
Cruz ser",?,EC“emenda Kevin Lee £ Aﬂgustme Rodriguez Andrew pgtsre“be(g BLeVY Castro Hichami{]cdeez
EDITES Kevin Barner Augusto Gambaa R Dustn Stope AobonC e
Kim Cordova i Cuenca Ben Tajik o Paredes e
Rodriguez Ben Nob ¢ Ramirez Stepha )
Carlos C! akht Eric R n Guer
havez Bemard Miranda Faf Sana Byl
Billy DePasquale Feleciaag?]?;és;fkisian Jgflg ';efkins
Fi er ane lovm
ernando Valdez ¥!Ct°r Parezf}f‘"
ctor Magana

. “.‘ = ! Il-‘l

§
|

i

1.

i P
1 Fiﬂ
LK,

a
iy

]

-'l'l[__ 5‘_: %



S14  TUESDAY, JUNE 27, 2017 LOS ANGELES TIMES

qﬂ"’.ﬂ:’mn

A S
Our global network
is all about you

Our network includes 129 cities in over
46 countries, You'll be connecied to more:
places in the world for all your business
needs, Fly anywhere and everywhere with
the convenience you desarve,

wiww. koreanair.com

Excellence in Flight B

KSREAN AIR 7




LATIMES.COM

Slos Anaeles Times

TUESDAY, JUNE 27, 2017 S15

WILSHIRE GRAND THE RISE OF A NEW SKYLINE

THE FIRST, BIG STEP

[Foundation, from S10]
sort in Rancho Palos Verdes.

Above his desk, he keeps a pho-
tograph from one of his first jobs,
almost 25 years ago.

Back to the camera, he stands
looking at a two-story tilt-up that
has just been raised in Fountain
Valley, the prefab concrete wall
held up with braces. “I’ll never for-
get that moment,” he said.

In the Turner offices in 2014,
schematic drawings and cross-sec-
tions of the skyscraper were hung
next to sketches scribbled on walls
in erasable ink. Overhead, a ban-
ner read, “Communication pro-
motes progress,” words borrowed
from Rick Warren, pastor of
Saddleback Church in Orange
County, where Marchesano lives.

Momentum  was critical,
Marchesano said, for a building
whose budget was once set at $1
billion and had already risen by
$750,000. Time was money for the
owner of the property, Korean Air,
whose parent company, Hanjin
Group, is chaired by Yang Ho Cho.

First came dismantling the old
Wilshire Grand piece by piece, fol-
lowed by hauling away about 250
truckloads of dirt each night for
nearly six months. Then March-
esano had to make sure that the
pour was even possible.

He penciled out the con-
straints.

For one, the concrete had to be
laid within 90 minutes of being
mixed; otherwise it would begin to
set and not meet the requirements
for the job. Also, the work had to be
completed in less than three shifts;
otherwise the truck drivers would
violate federal regulations and ex-
ceed their allowable 15 hours on the
road.

As Marchesano did the math,
he wondered if the site had room
for the pumps needed to ferry the
concrete from mixing trucks into
the pit. He turned to the computer
geeks down the hall, wizards at
plotting and spinning in cy-
berspace the footprint of the con-
struction site and the surrounding
streets.

They found room for 19, more
than enough, and calculated their
placement, each within a foot. Any-
thing out of alignment, and March-
esano would have a safety hazard
and traffic jam on his hands.

Photographs by MEL MELCON Los Angeles Times

TRUCKS DUMP their loads into pumps that send concrete through booms into the foundation.
The trucks’ positions were plotted to the foot to ensure room.

With each pump averaging 100
cubic yards an hour, the job would
take approximately two shifts and
no more than a weekend.

Marchesano found that Cal-
Portland Co. had eight mixing
plants no more than a half-hour
drive from downtown. He locked
up the concrete, and CalPortland
began shipping supplies early: ce-
ment from Mojave and Colton, ag-
gregate from Irwindale.

The most critical aspect of the
pour, however, would take place
some 16 hours after the last truck
left the site.

Often described as a fruitcake,
concrete is amixture of cement, ag-
gregate and, in this case, fly ash
that heats up when water is added,
forming crystals that lend the ma-
terial its strength. The heat typi-
cally dissipates in most pours, but
the size and the depth of this slab

meant the temperature would in-
crease over the course of nearly two
weeks. If not controlled, it would
eventually crack the crystal struc-
ture, turning the slab into gravel.

With the help of a national ex-
pert in the field of concrete
thermodynamics, Turner installed
a radiator system in the founda-
tion: a succession of looping hoses,
90,000 feet of polypropylene, that
would draw off the heat by circulat-
ing 40,000 gallons of water chilled to
45 degrees. The hoses, eventually
filled with grout, remainin the slab.

Because of concrete’s sensitiv-
ity to heat, the construction com-
pany monitored long-range
weather forecasts. A heat wave —
mid-80s or higher — would in-
crease the temperature of the de-
livered concrete beyond the capa-
bility of the chilling system.

As the countdown clock ap-
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proached zero, mechanics and
supply trucks were poised to repair
the concrete pumps if any failed.
Aninfirmarywas staffed, and tarps
and tents were stockpiled in case of
rain. The outside temperature was
within margins.

At that point, only a lightning
storm would delay the pour. The
booms, angling into the pit, could
serve as conductors.

_——

By late afternoon on Feb. 15,
under clear skies and with temper-
atures dropping from a high of 78
degrees, the convoy of mixing
trucks had followed their instruc-
tions: Exit the 110 Freeway at 6th
Street and either continue to
Flower and turn right on 7th, or
turn on Figueroa, before being di-
rected to the site.
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We are proud to be a team member |
on this iconic project that has
reshaped the downtown LA skyline.
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At 4:47, after the VIPs had fin-
ished their speeches and with the
USC marching band playing, con-
crete began flowing into the forest
of reinforcing steel.

Throughout the night, pumps
fed the mix through booms, angled
like scorpion tails from the road
down to the hole.

Crews stood on top of the forest
and with long, snake-like vibrators
dispersed the mixture as it flowed
from the booms through the trem-
ies, flexible nozzles shaped like ele-
phant trunks that deposited
the slurry into the bottom of the
pit.

When thelast ofthe concrete re-
ached the pit at 11:30 Sunday morn-
ing, the slab measured 17 feet, 7
inches deep. The remaining five
inches would be added at a later
date to provide a more polished
look.

The particles of cement, fly ash
and water began to crystallize.
Long chains of calcium silicate hy-
drate filled the spaces between the
sand and aggregate, and for the
next two weeks, sensors would
record the increasing tempera-
turesinthe slab.

They varied by as much as 35
degrees throughout the founda-
tion, an acceptable difference, with
some reaching 158 degrees, two de-
grees shy of the limit.

John Gajda, the expert in
thermodynamics, was satisfied. “It
was alogistical nightmare,” he said
afterward. “I would call it a dance,
but it was really a ballet.”

An adjudicator from Guinness
World Records confirmed the ac-
complishment.

Turner Construction Co. had
beat the Venetian for the largest
continuous pour by 200 cubic
yards, enough to lay a suburban
sidewalk for almost a mile.

Marchesano allowed himself a
moment of reflection. “How could
you not want to be part of this?” he
asked, thinking back to the photo
on his desk. “It beats doing a tilt-
up.”

Then he began looking ahead.

He needed to start building a
platform on top of the concrete for
crews to assemble a climbing sys-
tem that would start pouring the
concrete tower.

And now he could get rid of that
mound of dirt.
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LIFTED ABOVE

For all its 2lst century grand effects and engineering feats, the Wilshire
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WORKERS POSITION pipes into place while standing above an 18-foot hole that
will be filled with concrete to form the foundation for the project.
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CEMENT FINISHER Jaime Velasquez, center, smoothes out a concrete deck after

it is poured on the 9th floor of the concrete core of the Wilshire Grand.
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1THE HORIZON

Grand is a throwback to a time when Los Angeles dared to dream tall

Photographs by MEL MELCON Los Angeles Times

IRON WORKERS perform a delicate ballet amid towering walls of rebar. Structur- A WELDER attaches clips onto a steel column at Schuff Steel in Phoenix, where
al crews are known for an intensity that comes from the dangers of the work. the Wilshire Grand project’s steel was fabricated.
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ARCHITECT DAVID MARTIN’S concept for the Wilshire Grand’s skylight was inspired by the Yosemite Valley and the Galleria Vittorio Emanuele IT in Milan.

A VISION’S QUEST

That signature
skylight, inspired by
Yosemite, was almost
scrapped. Here’s how
it overcame financial
realities and
engineering concerns.

Construction manager Scott
Borland had no doubt that the sky-
light rising above the entrance to
the Wilshire Grand would be spec-
tacular.

But then, everythinglooks good
onpaper.

Draped between the 1,100-foot
skyscraper and its seven-story
companion, the skylight runs
nearly the length of a football field,
dropping 65 feet — like a ski slope
—asitflows between the two build-
ings and marks the entrance to the
hotel.

Architect David Martin called it
the signature element of the proj-
ect, ariver of glass inspired by the
Yosemite Valley. Martin also
evoked the Galleria Vittorio Eman-
uele IT in Milan, the glass-ceilinged
arcade located between the city’s
cathedral and opera house, known
asilsalotto di Milano, Milan’sliving
room.

But neither a living room nor
Yosemite came to mind as Borland
studied the plan.

“You’ve got to be kidding me,”
he thought.

Twenty years’ experience on
high-rises in Manhattan had made
Borland a practical man. As con-
struction executive in charge of
day-to-day operations for the
Wilshire Grand, he found the sky-
light an extravagance that would
certainly cost more than the $3-
million estimate.

He wondered ifit were even pos-
sible to build such a structure.
Then how would it react during an
earthquake? Could it support the
weight of a cleaning crew?

Martin and his design team
might not like what Borland had to
say, but he couldn’t keep his opin-
ion to himself.

—_—

Raising a tall building is an ex-
ercise in compromise and negotia-
tion, a choreographed clash of dis-
ciplines intended to make the proj-
ect better or safer — and econo-
mical.

Architects advance designs.
Engineers, accountants and con-
sultants step up with their cri-
tiques.

Forget vanity or hubris: The
principal function of a tall building

KENNETH ASPIS was responsible for keeping the Wilshire Grand project within budget. “We’re
not always viewed as the friendliest people in the room,” he says.

TAMMY JOW, senior designer with A.C. Martin, defended the skylight concept as “lyrical and
poetic” in design. “In the eyes of estimators and contractors, anything square is better,” she says.

is to make money, and beauty, if it
doesn’t bring in tenants and
guests, can become a heated point
of discussion.

Martin likened the debate to a
game of poker, with each design el-
ement a hand to be played.

“You have to know when to hold

them and when to fold,” he said.
The stakes for the Wilshire
Grand were especially high. The
project presented Martin with a
once-in-a-lifetime opportunity to
build alandmark in downtown Los
Angeles, much as his grandfather
did with City Hall and his father did

with a number of high-rises, in-
cluding the Department of Water
and Power Building.

He had never expected to
dream this big. By the fall of 2014, he
was 71 and had spent more than 50
years at the family firm watching as
market conditions limited his aspi-

rations.

Allthat changed in 2009.

A friendship that his cousin and
business partner, Chris Martin,
had struck with South Korean
businessman Yang Ho Cho, the
chairman of Korean Airlines, led to
acoveted commission. A.C. Martin
Partners would design a hotel and
office complex at Figueroa Street
and Wilshire Boulevard.

David Martin began by dusting
off plans shelved in 2005. He had
designed a 55-story tower for the
Grand Avenue Project near City
Hall, but the project was awarded
to the city’s most celebrated archi-
tect, Frank Gehry.

The decision was a blow for
Martin. He retreated a little before
finding his way back, said senior
designer Tammy Jow, who has
worked with Martin for two dec-
ades. Creating a 73-story sky-
scraper, the tallest building in the
West, gave him a new reason for
coming into the office. “He was
very accomplished before this, but
this was the icing on the cake,” Jow
said.

A window ledge in Martin’s
modest downtown office grew clut-
tered with cardboard and plastic
models. Pages in his sketchbook
filled with ideas.

Rendered in black ink and a
blue wash, the tower’s beveled and
faceted facades described a sur-
prisingly slender building that, in
spite ofits height, seems light, even
gauzy.

“Diaphanous,” Martin said.

With echoes of the Case Study
houses in Los Angeles, the arcade
in Milan and all the piazzas in Eu-
rope that he visited as a student
years ago, he hoped to create a
more intimate space, an invitation
forvisitorsto explore, linger and, as
he explained, “develop a relation-
ship with the property.”

He poured himselfinto the proj-
ect, and even though he knew he
had the support of the owner, he
prepared for the clashes.

_——

Opening salvos were fired dur-
ing weekly progress meetings.
Seated around a long table each
Tuesday, more than 20 of the proj-
ect’s engineers, architects and
managers discussed every element
ofthe design.

Concrete versus drywall. Wood
versus vinyl. Paint versus wall-
paper. Stone versus carpet.

The start of big projects is often
quarrelsome, and the Wilshire
Grand was no exception. One of
the first arguments took place in
the fall of 2012 and came from an
unexpected quarter.

The Metropolitan Transporta-
tion Authority objected to the ex-
cavation plan for the foundation,
arguing that the dig, nearly 100 feet
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deep in some places, could release
pressure in the adjacent soil where
the Red Line ran under 7th Street.
If the soil moved, the subway tun-
nel might shift and crack.

A.C. Martin had wanted to dig
within five feet of the tunnel. The
project’s subterranean garage
needed nearly 1,100 parking spaces,
and every foot mattered.

But Metro thought five feet was
too close.

As the dispute escalated, civil-
ity got lost to expediency.

At one point, engineer Marty
Hudson, who chaired meetings on
behalf of the builder, knelt in a
parking lot beforehand to pray for
composure, especially if everyone
elselost theirs.

“This was the highest level of
stressthat IThave had in my career,”
Hudson said.

The transit agency suggested
seven feet, said Carey McLeod,
lead project manager for the archi-
tect, then in a later meeting, eight
feet. Finally Metro made it clear:
Five feet or 50 feet, the agency
wouldn’t propose a plan.

“We’re not in the business of do-
ing the engineering for third
parties,” Metro engineer Matthew
Crow later explained.

The comment frustrated
McLeod. New York, London and
other cities with subways have es-
tablished standards for such digs.
Why couldn’t Metro just provide a
number?

But Metro held firm. It wanted
the builder — not taxpayers — to
pay for a thorough analysis before
any decision was made.

“So it will cost you a few million
extra to evaluate and instrument
the subway,” Sam Mayman, one of
Metro’s executive officers, said, ac-
cording to two people at the meet-
ing. “Big deal.”

Eventually, the builder paid
nearly $1.5 million for analyses and
monitoring.

When completed, the excava-
tion came within seven feet of the
subway tunnel, which shifted half
an inch but did not crack.

s

Borland’s suspicions that the
Wilshire Grand would face cost
overruns came true.

More reinforcing steel had to be
ordered for the foundation. A
restaurant was added on the 69th
floor. The bathrooms in each hotel
room needed to be reconfigured to
accommodate separate showers
and tubs.

Plans were scrapped, redrawn
and recalculated.

Costs crept from $1 billion to $1.1
billion, and the debate sharpened
over what wasimportant to the de-
sign.

Balancing the interests of the
designers and the project man-
agers fell to Kenneth Aspis, presi-
dent of the firm overseeing the de-
velopment. His responsibilities in-
cluded keeping the project within
budget and, if necessary, finding
less expensive ways to achieve the
same results.

“We’re not always viewed as the
friendliest people in the room,” As-
pis said.

The discussions about costs
forced Martin to defend his
choices. He found it irritating.

“Ifyou ask a structural engineer
to design a building, it would be tri-
angular,” Martin said. “Ifyou asked
aleasing agent, it would be square.
Ifyou asked a wind expert, it would
be round. This is why you ask the
architect to design a building and
not the consultants.”

When asked about an undu-
lating glass wall that surrounds a
rooftop pool, deck and gardens,
Martin argued that glass added
visual momentum to the structure.
It was shortened by 15 feet for a sav-
ings of $400,000.

When asked about a $3-million
aluminum screen covering me-
chanical equipment visible from
the hotel, Martin explained that
guests don’t want to look down up-
on compressors, cooling towers
and exhaust vents. The screen re-
mained.

And the windows that open in
each hotelroom?

Growing up in Los Angeles,
Martin admired the Case Study
houses with their floor-to-ceiling
panes of glass that opened to the
outdoors. He wondered: How can
youdo that in alarger context?

Casement windows were the
answer, but the cost, $8 million,
was too high. So for $3 million less,
they would be put in the premium
rooms only.

Maybe the savings could be ap-
plied to the skylight: Martin’s
grand vision had begun to unravel.

_——

The design for the Wilshire
Grand featured a plaza, a high-rise
tower and a secondary building,
known as the podium, housing a
restaurant, a pool and ballrooms.

Connecting the elements be-
came the challenge.

One planincluded an ambitious
Guggenheim Museum-like ro-
tunda. Anothertried extending the
tower’s facade over to the podium.
Neither worked.

Finally, in the winter of 2012,
Martin hit upon a skylight, a sweep
of glass that unified the space and
created an atrium where guests en-
tered the hotel.

Jow said the solution was ele-
gant and dramatic — a eureka mo-
ment that thrilled the design team.
Then reality struck.

River of glass

The skylight at the Wilshire Grand marks the entrance to the hotel and
creates an atrium between the tower and companion building. A
controversial element of the design, the skylight was so challenging that

a construction executive wondered if it could even be built.

Glass ceiling: Composed of 430 panels averaging 5 feet square, the
glass structure is unique for its curvilinear design. It gives the
impression of being draped between the two buildings.

\

I

he plaza.

Rain gutter: An opening
in the skylight directs
water into a series of
downspouts.

Edge of companion building

Layer by layer

The laminated glass is 11/16 of an
inch thick. Laminated glass is
stronger than single-pane glass.
Because the glass has a low-iron
composition, it does not have a hue
and is referred to as ultra-clear. It
is also covered with a dot matrix
that will mitigate sunlight
penetrating the glass.

Aluminum frames hold panes of

bent glass, creating the curves. ...

Arc-shaped trusses support the
glass and aluminum frame. The 19
trusses are 3 feet deep and spaced
15 feet apart. A steel frame and
diagonal tie rods secure the
trusses.

Edge beams are fastened to the
trusses and anchored to the
podium and support the seismic

connections to the tower. ...

Louvers, a series of fixed vertical
plates, provide shading from the
sun.

Engineered for safety

The skylight is be able to move up to 15 inches in four
directions during an earthquake. Retainers are
positioned above the skylight in the event that it lifts

up during a windstorm.

Edge beams
anchored to the
companion building.

Companion
building

Cold bending

Glass manufacturers provided
specifications for bending
glass without heat. The glass
was warped — in this
instance, no more than 3/4 of

an aluminum frame that =
holds the shape.

Highest point:
88 feet above

Edge beams supporting
the seismic joints rest on
cantilevered posts
extending from the tower.

Skylight
— Length: 240 feet Qo%\‘ Tower
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Atrium: The skylight

forms the ceiling of the
interior space, which
has a row of trees and
a cafe surrounded by
wood panels.
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Glass 5/16 of an inch thick

Adhesive 1/16 of an inch thick
Glass 5/16 of an inch thick
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Dot-matrix screen

Seismic joint

Edge beam

Teflon pad

Lowest point:
23 feet

e

-

Plaza

Degrees of warping

Flat
(minimum)

3/4 of an inch
(maximum)

Sources: Tammy Jow, Joseph Varholick, Isaac Luna, A.C. Martin; John McDonald, Catena Consulting Engineers; Melissa Johnson, Benson Industries Inc

Graphics reporting by THoMAS CURWEN
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Borland and Aspis had to pro-
tect the budget and started to
question the complexity of the de-
sign.

Martin’s early vision, rendered
by computer, included convex and
concave curves that required indi-
vidual panels of glass to be custom
bent, an especially costly process.

Seismic tests also determined
that the structure would have to
move 15 inches — side to side be-
tween the tower and the podium —
in the event of a major earthquake,
and it would have to be restrained
from lifting up in a windstorm. No
one was certain if it could be engi-
neered.

Then there was the question of
how it would be cleaned.

One design suggested two cat-
walks 3 feet wide for cleaning
crews, but the structures en-
croached on the view. Another rec-
ommended trapdoors, but they de-
tracted from the appearance.

As other costs on the project
rose, the skylight became a target.

“In the eyes of estimators and
contractors, anything square is
better,” Jow said. “The fact that we
had somethinglyrical and poeticin
the design is a conflict in their
minds.”

s

That’s not the way Borland saw
it. “The difficulty is that the client
has a vision for the project that
isn’t in keeping with the budget,”
he said. “And the design team al-
ways wants more.”

The budget for the skylight was
cut in half to $1.5 million, Jow said,
and that was before cost estimates
came in for the steel and its design:
more than $5 million. And the cus-
tom glass panels would add more.

To ease tensions within the
team, Jow deferred further discus-
sion until she and the designers
could answer the most persistent
complaints.

She and designer Joseph
Varholick traveled to Europe to
learn about a process in glass de-
sign known as cold-bending. In-
stead of heating glass to shape it,
fabricators contort the cold glass
slightly, then snap it into frames
that have been engineered to hold
the shape.

Huddling at his computer,
Varholick calculated that with 475
glass panels, the skylight would
have the sweep and grandeur that
Martin had called for. And each of
the panels would be essentially
flat, bending no more than three-
quarters of an inch.

Hiswork helped ensure that the
glass would cost no more than $2
million.

_——

Jow’s team took its findings to
the engineers and budget man-
agers. The designers thought they
were making headway, only to dis-
cover later that the skylight was
still listed for elimination.

Martin tried to hold fast. The
skylight was a defining stroke. Still,
he grew so frustrated that he
yanked the skylight from the plans.

As Jow explained, he was tired
of being second-guessed by cost
managers who “would prefer to
drop in a plaster, stucco box at the
front door.”

“Any designer would be in-
sulted,” she said.

Martin even presented an alter-
native: an open-airtrellis muchlike
the Lath Palace at the Botanical
Building in San Diego’s Balboa
Park. But priced out, that idea
saved no money.

So he took the issue to cousin
Chris, who had the authority to set
budget guidelines for the project.
He knew it was a gamble, but the
debate needed to be settled. Chris
could either vote against the fea-
ture or make a concession.

Eventually Chris agreed that
the skylight would remain but with
one stipulation. With the glass al-
ready priced at $2 million, he in-
sisted that the steel and its design
cost no more than $5 million.

The design team then reconsid-
ered the structural beams that
supported the skylight. They
curved as they followed the con-
tour of the podium and tower.

After studying the elevations
and cutaways, the designers real-
ized that the beams would not
need special fabrication to flow be-
tween the buildings. The same ef-
fect could be achieved for less mon-
ey with straight pieces, segmented
to follow the curves of the struc-
tures.

The solution was a break-
through. By Jow’s estimate, it
saved about $500,000 and ensured
that the steel would come in under
budget.

Shortly afterward, engineers
were able to devise an attachment
that allowed the skylight, fixed to
the podium, to move on the tower
side during an earthquake. And to
support cleaning crews, they add-
ed ring hooks in the tower and
made the glass thicker to with-
stand up to 300 pounds.

In early September 2014, the
project’s engineers, architects and
managers gathered for one of their
weekly meeting.

Martin and Jow were eager to
discuss the skylight. They had de-
cided that they had found the least
expensive and best solution. They
wanted it approved. And at last, it
was — 21 months after Borland
first saw the plan.

For $6.5 million, the Wilshire
Grand would have its river of glass.
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FOR MORE THAN two years, Leonard Joseph has been consumed by the challenge of making the skyscraper stand up to Southern California’s fierce quakes.

BUILT TO STAND FIRM

One of the tallest
towers to be erected
in an earthquake hot
zone is a hard-fought
compromise between
safety and style

On engineer Leonard Joseph’s
computer screen, the Wilshire
Grand was an apparition of white
lines floating calmly in black space.

Then Joseph clicked his mouse,
and the 73-story tower began to
move, slowly at first, then more vio-
lently, as a simulated earthquake,
magnitude 7.8, shook its founda-
tion.

The skyscraper bowed, swayed
and wobbled.

Joseph was incredulous.

“It’s like those inflatable figures
on the roadside,” he remembered
thinking.

If the tower were to dance like
that, he realized, it would never
stand. The more it bent, the more
the gravity load would increase the
bending, and down this billion-dol-
lar hotel and office project would
fall.

Joseph knew the computer had
amplified the movements 50-fold
to make the trouble spots obvious,
a 150-foot bend being more con-
spicuous than a three-foot bend.

Even so, he found the images
disturbing, areminder of the risk of
raising a skyscraper in Southern
California.

The structure at the corner of
Wilshire Boulevard and Figueroa
Street is one of the tallest ever built
inaseismichot zone. Itsdesign has
undergone the most sophisticated
earthquake modeling performed
on a building in Southern Califor-
nia.

But even that has its limits.

“Earthquake design is a fuzzy
proposition,” said Joseph. “You
can’t ask an engineer to guarantee
that a building will never collapse
in an earthquake. That is not fair....

“You can ask that it will behave
as well as possible, meeting at least
the code requirements. Even that’s
aheavy responsibility.”

By the fall of 2014, the challenge
of making the Wilshire Grand
stand up to fierce ground move-
ments had consumed Joseph for
two years.

Early tests showed that the
tower needed special bracing at
three points to prevent cata-
strophic failure, but there was an-
other problem.

On the top floor, an earthquake
could deliver a whiplash up to 4gs
of acceleration, more than space
shuttle astronauts experienced
duringlaunch.

The results doomed the archi-
tect’s original vision for the top of
this soaring edifice: a filigree of
steel encased in glass and topped
by a spire. Rising 300 feet above the
tower, the features — too tall, too
light — would never survive those
top-floor forces.

On that point, there was no
room for debate.

“There are some things you
can’t negotiate. You can’t negoti-

ate with God or Isaac Newton,” Jo-
seph said.

-

Ifevery buildingis an act of defi-
ance against the laws of physics,
then a skyscraper is a brazen as-
sault. Vertical forces push down,
and lateral forces push sideways,
each capable of damaging if not
toppling the structure.

Before leading a team of engi-
neers who designed structural el-
ements of the Wilshire Grand, Jo-
seph hadhelped shape some of the
world’s most distinguished sky-
scrapers: the Petronas Towers in
Malaysia, Taipei 101 in Taiwan and
Shanghai Tower in China.

Los Angeles’ tower, however,
proved to be in a class by itself.

Architect David Martin wanted
large windows in every room, which
required a relatively new style of
construction using a concrete core.

To make space for an adjoining
plaza, he pushed the tower to a cor-
ner of the site, limiting the size of
the foundation.

Toincrease energy efficiency, he
gave the skyscraper two narrow
sides and two broad ones, like a
domino standing on end.

The result was a slender, airy
design whose purpose was to be a
beautiful hotel, not a fortress
against earthquakes.

The engineers were left with the
job of having to fortify it.

The Wilshire Grand’s design
had to have the right combination
of structural elements to keep the
building erect when pushed down
by gravity or pushed sideways by

The evolution of building design

There are many ways to hold up a tall building. Over the last 100 years,
structural styles have come and gone, depending on the availability of
materials and the building’s needs. While

Los Angeles may not be known for its high-rise g ‘
culture, the city has a diversity of styles. e
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Masonry
Bradbury Building
304 S. Broadway
Completed: 1893

Moment-frame
Union Bank Plaza
445 S. Figueroa St.
Completed: 1968
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Braced core

Aon Center
707 Wilshire Blvd.

Completed: 1973

Tube system

U.S. Bank Tower
633 W. 5th St.

Completed: 1989

windstorms and earthquakes, the
principal forces that lead to failure.

In 1884, William Le Baron Jen-
ney designed the 10-story Home In-
surance Building in Chicago using
steel columns and beams instead
ofbricks and mortar to support the
building. For most of the next cen-
tury, steel girders angled like jungle
gyms above American streets.

But steel-frame buildings lose
their efficiency at about 60 stories.

In the 1970s, a new technique al-
lowed buildings to shoot skyward.
In place of the jungle gym, build-
ings were held aloft by perimeter
columns. With its twin towers
standing 110 stories, New York’s
World Trade Center was the na-
tion’s grandest example.

The perimeter columns had one
drawback, however. They ob-
structed views.

In the 1990s, advances in con-
crete technology had led to the
conception of a high-rise as two
interdependent structures: A con-
crete core, rising the height of the
tower, serves as the central sup-
port for a skyscraper built around
it. Exterior columns are still neces-
sary, but they are much smaller.

High-rises with narrow con-
crete cores can be additionally sup-
ported with structural elements
known as outriggers: braces that
form giant triangles with horizon-
tal and diagonal members extend-
ing from the core to the perimeter
columns.

Together, the outriggers and
columns act like ski poles for the
concrete core, helping to resist ver-
tical and lateral forces.

The style met Martin’s require-

Concrete core

Chase Plaza
801 S. Grand Ave.

Completed: 1986

Sources: Carey McLeod, Noel Moreno, A.C. Martin; G.G. Schierle, USC School of Architecture; Dave Eichten, Pankow. Graphics reporting by THOMAS CURWEN

ments for the Wilshire Grand.
Thirty outriggers, positioned be-
tween the 28th and 31st floors, the
53rd and 59th floors and the 70th
and 73rd floors, extended from the
core.

But that didn’t mean the tower
could survive earthquakes.

_—

To engineer Marty Hudson,
earthquakes are like fingerprints.
No two are alike, which makes it
impossible to design a building as
unusual as the Wilshire Grand
from the equations found in build-
ing codes.

Hudson was asked to create
simulated earthquakes to test the
tower design.

Working with data prepared by
the California Geological Survey
and the Southern California
Earthquake Center, he began by
cataloging nearly 100 local faults,
poring over analyses of their geom-
etry, type, slip rate and maximum
possible magnitude.

Hudson studied how waves of
energy, generated by earthquakes
ranging from magnitude 4 to the
low 8s, moved through the earth
across Southern California. From
that, he extrapolated how the
earth movements would translate
into shaking at the corner of
Wilshire Boulevard and Figueroa
Street.

The goal was to evaluate the
greatest jolt that the building
could experience.

Hudson then needed to under-
stand how that energy would play
out, second by second, as the earth

Concrete core with
outriggers

Wilshire Grand

900 Wilshire Blvd.
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moved. So he turned to records of
actual earthquakes around the
world that came from faults similar
tothose in Southern California and
were transmitted through compa-
rable soil conditions.

Data in hand, the next step was
to test the information against the
Wilshire Grand’s specifications.

Engineers turned to their com-
puters, entering 112,500 lines of in-
formation that included such de-
tails as the size and location of the
beams, columns and walls, along
with their strengths, springiness
and behaviors when overloaded.

Then they began running a pro-
gram that pitted Hudson’s earth-
quakes against the building.

The computations were so com-
plicated that the computer needed
nearly three days to run the simu-
lations. The results provided visual
representations of the building’s
movements and numeric spread-
sheets that pinpointed failings.

The team scrutinized the data.
Blue numbers meant that a brace
or a wall had survived the shaking.
Red numbers were trouble.

The tests helped the engineers
refine the size and depth of the
foundation, which would need to
resist as much as 13.2 million
pounds of force pulling up and 25
million pounds of force pushing
down on each of the 20 perimeter
columns as the tower swayed dur-
ing an earthquake.

The numbers also pointed out a
major problem. Strained by the
force of Hudson’s earthquakes, the
outriggers jammed into the core,
delivering more stress than the
concrete could absorb. The inside
walls between the elevators and
stairwells were failing. Joseph saw
wide cracks forming in the core.

Looking for solutions, engi-
neers settled onadeviceknownasa
buckling-restrained brace. It con-
sisted of along steel bar encased in
asteel box filled with grout. When a
building moves, the steel box al-
lows the bar to compress or stretch
like taffy without buckling.

Joseph replaced each of the
original wide-flange diagonal
braces with one or more buckling-
restrained braces.

He ran new tests, and the core
survived. The Wilshire Grand
would have 170 of these braces.

—_—

Joseph wasn’t finished. He kept
returning to the animation.

The 7.8 earthquake — derived
from the one that struck Tabas,
Iran, in 1978 — turned the sky-
scraper into a snake with broad un-
dulations coursing throughout the
structure. He knew the building
could sway up to 8 feet in an earth-
quake, but these cobra-like move-
ments were different.

Much as harmonics, overlap-
ping vibrations, arise from a
plucked guitar string, multiple vi-
brations occur in a building that
hasbeen shaken by an earthquake.
These vibrations are waves of
movement that travelup and down
the structure.

Because of the height of the
Wilshire Grand, it can produce
more than 200 of these harmonics,
jiggling that is caused and com-
pounded by the speed and dura-
tion of the seismic waves.

Movement at the base of the
tower could amplify into a roller
coaster ride at the top. With pos-
sible accelerations of 4gs, engi-
neers worried that the crown and
spire might buckle or even land in
the street “like a Hollywood pro-
duction,” Joseph said.

Removing those architectural
elements was out of the question.

Luminous by day, illuminated
bynight, the sail-like crown was the
building’s hood ornament, a dis-
tinctive mark in the city’s skyline.
As an aesthetic decision — to show
off its musculature — the sail was
surrounded by glass.

Architect Martin wanted it to
look delicate and lacy with long, A-
frame diagonals. He had hoped
thatitslight weight would enable it
to withstand strong lateral forces.
A magazine editor looked at draw-
ings for the concept and said it
looked like the Eiffel Tower, and the
analogy stuck.

But Joseph knew that this Eiffel
Tower would be unsafe. He had
hoped that the reinforced outrig-
gers would solve the problem by
controlling the movement of the
tower.

They didn’t.

Engineers considered anchor-
ingthe sailtothebuildingwithlong
cables that would allow a gentle
rocking. But further tests showed
the sail would rock so violently that
it would damage the concrete core.

A redesign of the sail into a
shorter feature offered no advan-
tage, structurally or financially.

Skeptics talked of eliminating
the sail entirely, especially as its
cost started torise.

Martin insisted that it remain.
Buthehadtocompromise. The sail
had to be sturdier, less light and
airy.

Engineers refigured his Eiffel
Tower into a 500-ton complex of
wide-flange braces, ranging from
22 to44 feet inlength, crisscrossing
likeacat’scradle. “We decided to go
with brute force,” Joseph said.

For Martin, the solution meant
that the Wilshire Grand would re-
tain its soaring prominence. Not
flat-topped like the city’s other
high-rises, it could join City Hall as
Los Angeles’ other crowned edi-
fice, adapted to the precarious re-
ality of Southern California.

Man vs. nature

The Wilshire Grand is one of the tallest structures raised in a severe seismic zone. Its unique requirements
forced engineers to find the right combination of structural elements that would keep the building standing
during a catastrophic earthquake.

Physics 101 From the 73rd floor
For every force in nature, there is an equal and opposite reaction. In the Guests on the top floor of the Wilshire Grand will need to hold on tight in
design of skyscrapers, gravity, winds and earthquakes are the greatest the event of a major earthquake. Computer simulations and wind-tunnel
forces that the building reacts to. tests allowed engineers to calculate movement during “maximum
Gravity Winds Earthquakes considered events.
b A Wind: A 3-second gust at Earthquake: In the range of
~a : : 160 mph magnitude 8
The tower 2 to 4 feet in the 8 feet in the
will move: north-south directiont north-south direction
3to 7.5 inches Tower ror®) ViE
in the east—westh (top ) g
direction Sail
— —p 4 feet in the
east-west
direction
................................ B RN b
The heavier the building,  The lateral force Shaking often creates No matter the distance, the tower will take 7 seconds to sway from
the greater the pressure results in gradually an undulating motion. north to south and 3.5 seconds to sway from east to west.
on its foundation. increasing deflection.

Refining the design

The Wilshire Grand underwent an extensive series of tests
that led to significant changes in two aspects of its structural

Underlying support

The architect’s requirements for the
Wilshire Grand — large windows and a

narrow profile — helped determine the Wilshire Spire: Rises design.
basic structural elements for the Grand: almost 175 feet
skyscraper. 1,100 feet above the crown.

y P It is 78 inches in — Crown

diameter at the
base and tapers
to 32 inches at

the top.

During a severe earthquake, the top of the building would
experience up to 4gs of lateral shaking. This acceleration
forced changes to the original design of the crown: a
decorative filigree of steel surrounded by glass.

Combined strength
All structural elements of
the Wilshire Grand play a
role in supporting the

Crown: Rises
almost 100 feet
above the outdoor
terrace on the 73rd

skyscraper. floor. Its sides are T— = | Original design: Long,

. . covered with glass. | A-frame diagonal braces
!f shaking _If shaking created an Egiffel
in tJI:he_ " in tl;-e . | Tower-like look for the
north-sou east-wes / top of the building. The
direction direction g 3

1 length of the braces put
" - J them at risk of buckling
iy A : i 7 ' during an earthquake.

¥ s i Improvement:
Z o / Shortening the braces
’ . and adding more cross
i members made the
i crown stronger and
/ sturdier.
= =
Perimeter
°°L“nr2"s Buckling-restrained braces (BRBs)
outriggers The undulating motion that occurs in the skyscraper during
n an earthquake exerts unique forces on the outriggers. Early
50% 20% tests showed that these forces would damage the core.
ABraces
Cross Orig_inal design:_ The
outriggers consisted of
wide-flange braces.
During early tests, the
braces that ran diagonally
from the exterior column
to the core exerted too
Concrete core much forces on the core.
Conceived of as a 1d'h¢dfiv§hcross V\;alls that
ivide the core for
Ehue”?/\il?lihvivriéhci;nr:nzuri]fsmagy elevators and stairwells
concrete core that serves Perimeter showed signs of failing.
as the central support for columns Wide-flange
the tower built around it. braces
The strength of the core
allows for smaller exterior
columns and uninterrupt-
ed views from the rooms.
The core is 841 feet, 6 Cross Improvement: Engineers
inches tall, with walls 4 | replaced the wide-flange
feet thick at the base, braces that ran
tapering to 2 feet near the dlagqnally from the
top. exterior columns to the
core with special braces,
known as buckling-
Outriggers restrained braces.
The concrete core is
supported with a series
(lzf structural elements Perimeter Buckling-
nown as outriggers. :
These braces form giant columns Ler:,:,r:;ned
triangles extending from
the core to the exterior
columns. There are
30 outriggers located on A closel‘ I°°k at the BRBS
floors 28-31, 53-59 and - There will be 170 of these braces, with some outriggers
70-73. receiving more than one. Each consists of a long steel
bar encased in a steel box that is filled with grout. As
the building moves, the bars compress or stretch
Perimeter columns without buckling.
Surrounding the concrete
core and defining the Comparing braces
faces of the building, ) .
20 columns work with the Buckling-restrained
outriggers, helping to brace under stress
resist lateral and vertical
forces that come from
gravity, winds and
earthquakes. The columns
are concrete-filled steel
boxes.
o
-
Foundation

The most crucial element of

the Wilshire Grand is its foundation,
which was designed to carry the
weight of the building and to resist
forces from the movement of the
tower. Eighteen feet thick, the
foundation contains 21,200 cubic
yards of concrete and 7.1 million
pounds of reinforcing steel.

Sources: Leonard Joseph, Thornton Tomasetti; Tammy Jow, Joseph Varholick and Noel Moreno, A.C. Martin; Steve Carroll, Schuff Steel; lan Aiken, SIE Inc.; Nippon Steel Engineering USA. Graphics

reporting by THOMAS CURWEN
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IRON WORKER Javier Jimenez guides a rebar wall into position as it hangs from a crane above. Rebar, which provides strength to concrete that would otherwise crack

NEW FRONTIER OF

Skill, daring and ego
were as essential as
steel and concrete
as hundreds of
workers pushed

the ambitious
project skyward

The elevator doors snapped
shut behind Otto Solis and his fel-
low ironworkers. With a quick
shudder, gears Kkicked in for a rat-
tling 90-second ascent through the
concrete structure rising at the
corner of Wilshire Boulevard and
Figueroa Street in downtown Los
Angeles.

The men huddled in the con-
fined space. Wearing hard hats,
bandannas, kneepads and gloves,
theylooked like gladiators ready to
fight.

It was the start of their 6:30
shift, a dark morning in December
2014 under drizzling skies at the
construction site for the Wilshire
Grand hotel and office project.

Foreman Solis and his crew of 10
belong to a class of ironworkers
known as rod busters. Their job
that day was on the 24th floor,
where they would place steel that
in three days would be encased in
concrete, taking the structure up
another story.

Consisting of small-diameter
rods known as rebar, the steel pro-
vides strength to concrete, which
would otherwise crack and crum-

GLASS FOREMAN Gary Wahlenmaier, right, looks on as glaziers Carlos Riviera, left, and Joe
Guevara sign their names on a 35-foot-long, 2,100-pound steel beam bound for the 72nd floor.

ble over time. Rebar is a crucial
component of this skyscraper that
at 1,100 feet is the tallest building
west of Chicago.

The central element is the con-
crete structure known as the core.
It houses the elevators and stairs
and is surrounded by a skeleton of
structural steel that supports the
rest of the building.

The elevator jerked to a stop at
the 19th level. The rod busters
stepped onto a small platform and

started climbing. Stairs, sus-
pended from a deck nearly 30 feet
overhead, swayed in rhythm to
their steps.

Their final ascent was up a se-
ries of ladders. Twelve rungs to the
first deck, then 20 to the second, 12
tothethird and 24 tothetoplevel —
the gantry — open to the sky.

Even with the concrete core
standing just a third of its eventual
height of 73 stories, the view was
spectacular. To the northwest: the

observatory at Griffith Park and
the Hollywood sign. To the west
where Ballona Creek reaches the
sea: a small blue line of ocean, ob-
scured by squalls.

On Figueroa Street below, pe-
destrians with umbrellas moved
like dots on the sidewalks.

Rain fell harder as Solis put on
his tool belt: 15 pounds of equip-
ment, including wrenches, tape
measure, torpedo level, pry bar, pli-
ers and a spool of annealed wire.

He stepped into his safety harness,
straps wrapping over his shoul-
ders, around his hips and groin.

He made sure the lanyards ex-
tending from the harness were not
tangled. When snapped onto the
steel, the lines would catch him if
he fell.

Twelve years ago, Solis was
working maintenance for a
McDonald’s in Hollywood for $7.75
an hour. He had come to this coun-
try from Guatemala and never
dreamed that in his first year as a
rod buster he would make $36 an
hour.

He has a home in La Puente,
where he lives with his wife and
three children.

“This is dangerous work,” he
said, “but it can change your life.”

—_——

The rebar in the Wilshire Grand
began its journey in a Rancho Cu-
camonga scrap yard.

Crushed steel was dissolved
intoliquid usinga 3,000- degree fur-
nace and amended with carbon,
manganese, silicon and sulfur. The
molten brew then was cast and
cooled into 20-foot-long billets, 6
inches square, which were run
through a series of rollers that
shaped them into 225-foot lengths
ofrebar.

Cut and bent, the rebar was
stacked in a crosshatched pattern
and wired together by hand to cre-
ate three-dimensional checker-
board structures through which
concrete could flow. The struc-
tures, averaging 3 feet deep, 8 feet
wide and 19 feet tall, are known as
cages.
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Assembled in San Bernardino,
cages were trucked to the con-
struction site, stitched together on
the ground to form even larger
cages and lifted by a crane to the
top of the concrete core.

Oncethe cages were positioned,
steel plates were attached to their
sides and concrete poured into the
gap, enveloping therebar. After the
concrete hardened, the plates were
removed. Every four days, a new
story was added to the core.

Suspended midflight, the first
cage sailed over Solis and his men.

J.C. Cortez and Alvaro Reyes
grabbed ropes hanging from either
end of the structure and pulled it
into position. Thirty feet wide, it
weighed 22,000 pounds.

“Cuidado con los dedos,” one
man called out. Watch your fingers.

_——

In December 2014, nearly 400
workers were on the job at the
Wilshire Grand site, almost a third
the number that would be there
when the workforce peaked. They
included ironworkers and the con-
crete gang, as well as carpenters,
plumbers, electricians, glaziers
and other specialists, each trade
defined as much by ego and pride
as by skill.

The various crews had learned
how to negotiate a site no bigger
than a city block.

Crowded with rebar, plywood,
structural iron, scaffolding and
machinery, the Wilshire Grand
space offered little room for stor-
age or staging.

Each day, project managers
oversaw a carefully scripted sched-

/ 7 £

vy J/

ule of truck deliveries and crane
lifts for the immediate placement
of materials.

“We knew that this job and this
site would require patience and
collaboration,” said Michael
Marchesano, a general superin-
tendent for Turner Construction
Co. “We needed to get into a
rhythm with one another.”

That rhythm was tested by a
new phase of construction: the
erection of the structural steel —
beams, columns, braces and gird-
ers weighing up to 51,000 pounds
—that would surround the con-
crete core.

On their first day working the
Wilshire Grand, structural iron-
workers Miah Thomas and Paul
Graham performed a ballet 15 feet
above a concrete deck.

With safety lanyards fastened
beneath them, they walked a
T7/s-inch-wide beam as if it were a
sidewalk, spud wrenches hanging
from their belts like swords. With
wedges and crowbars, they aligned
drill holes and bolted the beam into
place.

“Being a structural iron-
worker,” said Chris Ahrens, a weld-
er who watched the performance,
“well, there is not much higher
than that as far as being in the
building trade.”

Structural crews are known for
their swagger and an intensity that
some argue comes from the dan-
gers of the work. Some working in
other trades view them as prima
donnas whose willingness to take
risks makes it easy to question
their intelligence.

Round bolt, round hole, one
carpenter said as Thomas and

Grahamworked. Howhard isthat?
“Now being a carpenter, that
takes brains,” he continued. “Most
project managers began as car-
penters. Jesus Christ was a car-
penter. That’s all I'm saying.”

Structural crews know they
have a reputation as daredevils
and hard partyers — and are trying
to move beyond it.

“We cannot be viewed as the
‘crazy guys up there,” the union
advised its membership in an arti-
cleonits website. “We must replace
myths and lies with the truth.”

The Wilshire Grand crew
turned down repeated interview
requests from The Times.

“I learned to do as the old-tim-
ers taught me,” said foreman Craig
Castor. “Keepyour mouth shut and
work hard.”

_—

On the gantry, as the rain con-
tinued to fall, Johnny McCormack
with the concrete company Conco
gave the go-ahead to a pump op-
erator working with the mixer
trucks as they arrived off 7th
Street.

From the pump, the mix flowed
through a 5-inch-diameter pipe
across the construction site and up
300 feet.

McCormack manipulated two
toggles on a wireless remote con-
trol board hung around his waist,
directing the movement of a long
robotic arm that held a nozzle for
dispensing the concrete.

Thirty years ago, delivering
concrete to such a height would
have been impossible, but chemi-
cal breakthroughs have changed

Photographs by MEL. MELCON Los Angeles Times
and crumble over time, is a crucial component of this skyscraper that at 1,100 feet is the tallest building west of the Mississippi.

SKY COWBOYS

that.

Special additivesintroduce tiny
air bubbles, which act like ball
bearings to help the mixture’s flow.
Other chemicals make the con-
crete movable and cohesive like ge-
latin, and some put a negative elec-
trical charge on the grains of ce-
ment so they don’t stick together.

Balancing on top ofarebarwall,
aworker positioned the nozzle over
a steel cage. The concrete dropped
with the sound of a coffee percola-
tor. Two men snaked electric vibra-
tors through the rebar and into the
mix, knocking out any air pockets.

If concrete is poured too fast, it
will place too much pressure on the
steel walls and they will bow out. If
poured too slowly, the concrete will
start to set and not bond to the
next layer.

_——

Five passes were needed to fill
the western half of the core, a proc-
ess that took almost 10 hours.

A little before noon, Solis de-
cided that the weather had be-
come dangerous. Wind gusts were
clocking up to 20 knots, unsafe for
flying steel, and satellite images of
the storm showed showers increas-
ing for the rest of the day.

Solis halted the work. He had
hoped to fly seven cages, but they
managed just three.

The rod busters headed to the
ladders that would take them to
the stairs and the elevator.

Solis stashed his tool belt in an
equipment locker and grabbed his
lunch cooler.

They would have to make up for
lost time the next day.

The
height of
daring
design

With a steel spire as
its calling card, the
skyscraper offers

a preview of

what a more
liberated skyline
might look like

Lying in unremarkable re-
pose, the last piece of steel to be
raised atop the Wilshire Grand
skyscraper rested among the
dirt and debris of the job site, a
baton awaiting the perform-
ance.

At 7:22 a.m. on Sept 3, the
tower crane began to lift the 58-
foot section of the building’s
spire on an eight-minute jour-
ney to the top, where, once
bolted into place, it would give
the Wilshire Grand the distinc-
tion of being the tallest building
in the western United States.

Rising 1,100 feet — not count-
ing a 2-foot lightning rod atta-
ched to the top — the towering
high-rise at Figueroa Street
and Wilshire Boulevard has
earned its place in history as
one of the loftiest structures
structures to be built in an ac-
tive earthquake zone.

But for Angelenos, the
Wilshire Grand is most remark-
able for changing the skyline of
Los Angeles.

Afteryears of negotiationsin
its early planning stages, its
architects won concessions
from city officials to shake off
the old requirements of high-
rise design — boxy and flat-
roofed — and create a more
stylish, vertical ornament for
the building’s roof.

For more than 40 years, the
skyscrapers of Los Angeles
have followed a building code
that required landing sites for
helicopters on top of all high-
rises to be used in the event of
emergencies. Architects for the
Wilshire Grand, however, pro-
posed an alternative that took a
more modern approach to safe-
ty, which the city accepted and
soon adopted for future con-
struction.

Today the Wilshire Grand of-
fers a preview of what a more
liberated skyline in the city
might look like. Urban design-
ers and architects have ap-
plauded the change, believing
that one day the airspace above
theubiquitous sprawlwillincor-
porate the more daring and aes-
thetic shapes that have
emerged in cities around the
world.

“The flat-topped building
has created one appearance to
the high-rises of downtown,”
said Los Angeles-based archi-
tect Michael Maltzan, “but this
evolution allows architects to
do more and to have a broader
palette.”

The spire, designed in tan-
dem with an adjoining struc-
ture of steel and glass known as
the sail, serves as the Wilshire
Grand’s calling card. Its final 18
feet, a column of perforated
stainless steel, glows with one of
four LED lights: red, blue, green
or gold.

Luminous by day, illuminat-
ed by night and branded with
the logo of the building’s owner
— Korean Airlines — the spire
and the sail are visible through-
out the region and, for visitors
downtown, an invitation from
the street to gaze skyward to
some imaginary vanishing
point.

“Who knows what this will
lead to and how skyscrapers will
continue to evolve in the city?”
said Maltzan.

For architect David Martin,
who viewed the spire’s final as-
sembly from a rooftop two
blocks away, the end of con-
struction culminated a dream
put in motion nearly 10 years
agowhen he first began drawing
a concept for the $1-billion com-
plex.

He never doubted he would
succeed.

“The nature of being an
architect,” he said, “is to be a
dreamer.”

By 8:06 that morning, iron-
workers finished bolting to-
gether the inside collar of the
spire assembly, and the connec-
tion to the crane was released.
The FAA navigational beacon
onits tip glowed red.

“Towers first and foremost
represent the ambitions, aspi-
rations and identity of the de-
velopers and the corporations
inside of them,” Maltzan said,
“but they also represent the city
that they arein.”
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