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ARROWHEAD REGIONAL

coan-

MEDICAL CENTER
&) A Unique Healthcare Resource for ALL the
Community...Now and in the Future

Since 1860, San Bemardino County has been providing health care services to the community. Today, the Arrowhead Regional
Medical Center prepares for a new location in Colton that will provide an earthquake-safe, leading edge facility to continue a
rradition of quality community health care.

In partnership with Inland Faculty Medical Group, the Arrowhead Regional Medical Center has eamed its reputation as one of
the nation’s leading academic health centers, providing a comprehensive array of health care services including primary and
specialty care; hospital, trauma and emergency care: and ancillary and home health services, Other community benefits pro-
vided by Arrowhead Regional Medical Center include: Over 1,000 students receive training in 21 fields of medicine and health
care each year.

Arrowhead Regional Medical Center is the second largest and one of the most prestigious family practice residency programs
in the United States.

The only regional Bum Center between Phoenix, Arizona, Los Angeles. Fresno and Irvine, providing service to four counties,
is Jocated at Arrowhead Regional Medical Center.

One of two Trauma Centers located in San Bernardino County, providing treatment to thousands of trauma victims annually.
Arrowhead Regional Medica] Center is one of the only two Tertiary Centers in Arrowhead Regional providing services such as
renal transplant, vascular surgery and more.

Some other specialty services include:

Geriatric Evaluation Pain Management Center Spine Center
Management Program Transplant Program

Physical Medicine and Rehabilitation Unit Pediatric Cystic Fibrosis
High Risk Obstetrics

Proudly Working With Arrowhead Regional Medical Center

1881 Commercenter East Suite 101 « San Bernardino

909) 890-1433




ARROWMHEAD REGIONAL MEDICAL CENTER

Message from the Hospital Director
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Arrowhead Regiohal Comes
to San Bernardino County

With'less than a year unfil comple-
tion, the Arrowhead Regional
Medical Center may be the most seismic-
resistant civilian complex ever built. lts
five buildings combine never before used
technology and are designed to remain
self-sufficient for a minimum of three days
after an 8.5 earthquake. Located on a 72-
acre parcel off of Interstate 10 at Pepper
Avenue, the new center is situated 10
miles from both the San Jacinto and San
Andreas faults in Colton, Calif.

With roughly one million square feet,
the new medical center features a 341,234
sq. ft. nursing tower, a 472,766 sq. ft. diag-
nostic and treatment center and clinic, a
92,810 sq. ft. mental healthcare facility
and a 20,799 sq. ft. central plant.

The 373-bed center will include six
medical/surgical nursing units, a telemetry
unit, maternal and child health nursing
units, three psychiatric units and six speciat
ICU nursing units, including a burn unit.
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The distinctive curved nursing tower is -

composed of single-patient rooms, unique
among county hospitals. Each floor is
designed as three triangular 24-bed nursing
units positioned to achieve a continuum of
patient beds, and to provide flexibility to
reallocate beds as occupancy rates change.

Simple Beginnings

The San Bernardino County Hospital
dates back to 1862 when the county's
Board of Supervisors selected a physician,
Dr. A.L. Ainsworth, to manage patients
during a small pox epidemic. For his ser-
vices, which included food, nursing, medi-
cine and housing, if needed, he received
$1,000 a year.

The county’s first real hospital was built
in 1876 on the northeast comer of Second
and Utah (now “D") streets. On these five
acres were fruit trees, two acres of alfalfa, a
low rambling residence of seven rcoms, a
barn and an artesian well. The county’s

population doubled from 4,000 in 1875 to
8,000 in 1885, and a new site was needed
for the hospital. A 50-acre site just west of
Mt. Vernon and south of Third Street, was
chosen in 1885 to house a new 32-toom,
three-story brick hospital building. In
1918, at a construction cost of $275,000,
the new county hospital was completed
and opened on the current site at
Waterman and Gilbert Streets.

Since then, many buildings have been

torn down and new ones have been con-

structed to keep up with the demand of
the county’s growing population and the
advances in healthcare.

When Charles Jervis, now chief execu-
tive officer of the hospital left Cook County
Hospital in Chicago to join the San
Bernardino County Hospitals administra-
tive staff, the county'’s Board of Supervisors
were already talking about replacing or
adding to the facility.

Continved on poge 8
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Fred Hutchinson Cancer Research Center, Seattle, Washington

m Consulting Engineers

Sealtle Porntfand San Francisco
Los Angeles Phoenix San Diego

KPFF Consulting Engineers was founded
in 1960 to meet the needs of the design
profession on the West Coast for creative
and responsive structural and civil
engineering services. Our work is based
upon a thorough understanding of our
clients’ needs, application of the best
available design and materials technology,
understanding of construction processes
and costs, and a sincere desire to produce
the best quality product on time and within
budget.

KPFF provides structural and civil
engineering services for projects that
includes a wide variety of project types:

. Healthcare Facilities

. Seismic Evaluation/Renovation
and Facilities Assessment

. Laboratory and High Technology
Facilities

«  Convention Centers

. Schools and Higher Education
Institutions

. Commercial and Retail

. Entertainment Facilities

. Waterfront and Marine Facilities

. Industrial/Manufacturing
Facilities

. Curtain Wall/Exterior
Wall Systems

. Site Development

. Shoring and Underpinning

KPFF uses the application of highly
sophisticated ‘computer modeling and a
thorough understanding of structural
dynamics affords our clients with the
expertise necessary for even the most
complex structural analysis as well as for
conventional projects. KPFF aims to
maintain the highest standards, both
professionally and ethically, and to be
technically creative while producing a
consistent, thorough product.
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Continved from page &

The main patient care tower was
seismically unsafe and the buildings, as
well as the infrastructure supporting the
buildings, dated back to the 40s.

“The biggest single problem in 1981
when I arrived was there was no way of pay-
ing for an addition or replacement for the
hospital,” says Jervis. “It wasn't until 1989
when a bill passed which required the state
and the federal government to participate in
hospital construction costs that it became
feasible to do this kind of a project.”

Also financing the Arrowhead project
are certificates of participation — a type of
leasing arrangement between the hospital
and the bond holders. These certificates
do not require voter approval as tradition-
al general obligation bonds, and do not
increase real estate taxes. . e

Site Search

The next obstacle for the County. was. -
- where to build the new center. “We.con-:

ducted some studies and determined that

it would be-difficult to. get an' EIR passed....
at our current site'due to the.fact that'we . .

are located in a residential neighborhoad,
and the construction cost would be exces-
sive because of the limited space,” says
John Giblin, the County’s deputy adminis-
trative officer, in charge of finance and
long term planning.

In addition to the Colton site, the
County identified two other possible sites
for the center - one in San Bernardino
and one in Ontario.

“The San Bernardino site received a
negative EIR because the neighbors didn't
want their view of the mountains blocked,
and the site was directly across from a
grade schoal,” says Giblin. “The other site
in Ontario received the best EIR, but the
City of Ontario asked us to withdraw our
offer because they had a large taxpaying
tenant that wanted to use it,” The Colton
site didn’t have good freeway access and
had a threatened species on the property,
but the County decided to go ahead with
the project on Pepper Avenue. Off site

8
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mitigation would have to be done on
streets surrounding the new center and
adjacent to the 10 freeway. These improve-
ments include the widening of the freeway
overpass and on-off ramps; widening of the
local streets and adding curbs, sidewalks,
and street lights; constructing a stormwater
retention basin and a localized storm
drainage system; constructing a new elec-
trical substation; and the re-routing and
undergrounding of utility systems.

Architect selection
The initial programming for the new hos-

pital was done in 1986 and updated in 1990.
“We knew what we needed in terms of the
relationships of square footage and the hos-
pital functions,” explains Jervis. “On the one
hand it needed to be up-to-date, modern
and useable, but it couldn’t be a Taj Mahal.”

The firms hired to perform the prelimi-
nary architectural and financial program-
ming were Los Angeles-based Coopers &
Lybrand and Stone, Marraccini and
Patterson of San Francisco.

Although the formal request for propos-

Conlinued on page 10

State-of-the art

third larger than the county’s current.

in San Bernardino.:
“We've added a lot of services since -
came to the hospital in February of

have seen growth in ambulatory care,
effective managed care and an increase in
short stay procedures.

“In our new facility, we have more
beds, more clinic space and no more six-

bed wards.”

In addition to primary care, the new
center includes the following services:

Picture Archival Computer System -
The center will be the first to use

toral filmless radiology in a hospital-
wide application. This system makes
digital images vs. analog pictures,
which can be moved around electroni-
cally. Siemens — one of the largest
producers of radiclogy equipment in
the world — worked in conjunction
with Dr. Carl Jensen to design the pro-
gram for the hospital.

Hospital Equipment, Services:

nce completed, the Arrowhead .
Regional Medical Center will be a .-

facility on Gilbert:and Waterman Streets. -

1981, says Charles Jervis, .chief. execu-+: - More than.1,000 students in 21 different - |- -

tive officer for the hospital. “We also -

Trauma Center and Bum Unit - -
_ The center is. the. third: busiest trauma - |.
center in Southern California. In addition,
it.is the burn unit for Inyo, Mono, .
Riverside and San Bernardino counties.

Medical and Paramedical Education-

disciplines from neo-surgery to phlebotomist -
pass through the center’s doors each year.

Behavioral Health -

A 90 bed unit is responsible for all the
county’s emotionally disturbed. Special
sections for severely disturbed adolescents,
adults and elderly are provided.

Other specialized programs include:

Geriatrics, acute physical medicine,
pain center and neuro-diagnostic center
which combines neurosurgery and neurol-
ogy departments. The $62 million med-
ical diagnostic equipment was pro-
grammed and planned by Jerry Clubb of
TheSPECGroup, Phoenix, Ariz.

The county’s medical staff currently
serves over 150,000 outpatients annually,
based on 1994 figures, and the conserva-
tive estimate is that figure will rise to

180,000 by 1998, says Jervis. &

Advertising supplement to FW. Dodge
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als was not sent out until late 1990, the
County prequalified a pool of architects by
attending the annual meeting of the
American Association of Hospital
Architects in 1989.

“We rented a suite in the hotel and
invited 18 architeceural firms with sub-
stantial hospital design experience to a one
hour ‘get acquainted’ meeting,” says Jervis.
“After that initial meeting and over the
next few days, we spent an hour interview-
ing each of the 18 firms.”

Twelve firms were invited to formally
interview with the County. “We had only
two conditions that we required at the pre-
sentations — the principals who would be
involved on the project had to make the
presentations and no models were

- allowed,” says. Jervis.." Any.of the firms - -
" " that we invited to .the interviews could’
have done the job,. so we wanted to make . .«
our choice based on merit and the chem- . -
istry -between our-team and-.theirs rather:

than get caught up in a pretty model. We

didn’t. even. open the: bids until-after we.:
had picked who we wanted to work with.” -

In December 1990, the team of Bobrow /
Thomas and Associates of Los Angeles as
executive and design architect and Chicago-
based Perkins & Will as associate architect
were selected for the project. After a similar
process, The JCM Group, Los Angeles, was
selected as construction manager in 1991. A
request for bids was sent to 12 contractors in
1994, and McCarthy/Obayashi, a joint ven-
ture team based in Newport Beach, was
awarded the project.

As soon as the architect had been
selected, the County and the design team
visited new, large teaching hospitals to
determine the design elements they want-
ed to incorporate in the new Center.
Among them were the Veterans
Administration Hospital in Houston,
Texas, the University of lowa Hospital, the
new Mayo Clinic in Scottsdale, Ariz., the
University of Virginia Hospital — a hospi-

Continued on page 12
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The Arrowhead Regional-Medical Center sits on-a 72-acre: site in. the ér'ry of Colion. .

P 4 Tr -

The buildings are situated, from bottom clockwise, as follows:: Quipatient Clinic,
Nursing Tower, Mental Health Clinic, Central Plant and in the center, the Diagnostic

-and Treatment-Facility. -

efore the name was changed, the
an Bernardino County Medical
Replacement Hospital was the only
county hospital, with the exception of
the Los Angeles County/USC Hospital,
with the word “county” in its name.
“The images that a county hospital
conjures up can be unappealing,” says
Charles Jervis, chief executive officer
for the hospital. “Besides, we didn’t
want to be described as the ‘new coun-
ty hospital’. By renaming the facility
Arrowhead Regional Medical Center,
we become a hospital for all the citi-
zens of our county. We wanted to put
forth a brand new image along with a
brand new facility.”

A New Name, New Image

A contest was held in the summer
of 1996 to seek a new name for the
hospital. The San Bernardino
County Board of Supervisors select-
ed the winner after narrowing down
the choices from over 460 entries
submitted. The name Arrowhead
Regional Medical Center was sub-
mitted by a hospital administrative
employee who received a $500
check donated by Siemens
Corporation. The name Arrowhead
has its ties to the area's natural phe-
nomenon — a large, distinct arrow-
head silhouette that protrudes from a
mountain just north of the new cen-
ter’s site. A

Advertising supplement to FW, Dodge
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When compleied, the 373-bed Arrowhead Region

leader in technology and equipment to serve the County of San Bernardino’s

1.6 million residents.

Continved from page 10
tal designed by Perkins & Will — and

also a number of local healthcare centers.

Local healthcare providers welcomed
the visits from the County, but they had
concerns about a new, large hospital
being proposed in their area.

“Most the hospitals in the area report 70
percent occupancy rates while others report
as low as 50 percent,” says Jervis. “They
proposed to us that rather than build a hos-
pital so close to them, that we contract out
services to the ones with empty beds.”

According to Jervis, the County had
looked at that possibility in 1991, however,
it was deemed too expensive of an option.
It wasn't until the full effect of managed
care began to grip the providers in late
1993 that concerns began to surface.

“So we put together an agreement that

nn

basically said that we would continue to
contract out two services that we current-
ly do not offer for five years after the new
center opens — high voltage radiation
therapy and open heart surgery — and
that we would not add more beds to our
acute care units for a period of five years.”

Moderate quakes have caused substan-
tial damage in recent years. In order to
guarantee continued functionality for the
center, the San Bemardino County Board
of Supervisors has made a decision to be
prepared and ready to serve the area resi-
dents when a major seismic event happens.
“We can't forget that we live with two
major faults,” says Jervis. “so we have tried
to ensure that this hospital will be around
after a major _earthquake and be available
to the community for years to cormne.” A

The Sand Fly
Solution

he Delhi Sands Flower Loving
Fly is a rare, non-threatening
creature that goes about its daily
existence without much commo-
tion. The impact of this unassuming
creature, however, is causing some
significant, and expensive problems
for the County of San Bernardino.
“The fly is having significant
environmental and economic
impacts on the area,” says Charles
Jervis, chief executive officer for the

~hospital. “Not only has it caused.
““probléms for this project but also for

the. City of Colton which is. trying

| -tor develop-both residential and
"I industrial areas”: -

" -Ohn the threatened species list -
when the property was purchased in

1993 for the Arrowhead Regional -

Medical Center, the County knew
that the fly was a permanent tenant
on the site. As a matter of fact, the fly
was the main reason why the Colton
location was the hospital’s second
choice for potential new sites for the
hospital. As the other hospital sites
were eliminated, Colton became the
home for the new hospital.

However, the fly's advocates were
monitoring the project and were
silent. The day after the preliminary
site clearing was to begin in 1993,
environmentalists had the fly listed
on an emergency basis as an endan-
gered species. Ultimately, a solution
to co-exist was developed and the
site plan was altered. The hospital
was moved 250 feet northward in
order to set aside a $3 million,
eight-acre habitat just southeast of
the hospital. A

Advertsing supplement to FW, Dodge
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Construction Project Team Register

Owner/Operator:
Awrowhead Regional Medical Center
Charles Jervis, chief executive officer
Karen Shamass, chief operating officér

County of San Bernardino
John Giblin, deputy administrative officer, finance / long term planning
Robert Gerdeman, project manager
Catl Alban, project manager

Executive and Design Architect:
~ Bobrow/Thomas and Associates, Los Angeles, CA
Michael Bobrow, FAIA, design principal
Julia Thomas, planning and design principal
David Burdick, Robert Cull, Zeke Triana, management team
Sina Yerushalmi, senior designer

Associate Architect:
Perkins & Will, Chicago, IL
Jean Mah, AIA, principal
Jocelyn Lum Frederick, AlA, principal
Fred Afshari, AIA, principal

Structural Engineer -

. KPFF [ Taylor & Gaines, Santa Monica, CA
Jefferson W. Asher, S.E., principal-in-charge
Roger Paul Young, S.E., project manager
Hodge Gaines, S.E., principal-in-charge

Mechanical/Electrical Engineer:
Syska & Hennessy, Los Angeles CA
Andrew Watson, PE., principal-in-charge
Simon Wong, PE., project director
Caecilia Gotama, PE., project manager
Alfred Ong, mechanical engineer
Raj Masson, electrical engineer
Al Saez, plumbing engineer

Construction Manager:
The JCM Group
Wayne Twedell, president/chief executive officer
Robert York, executive vice president
Geraldine Rayca, vice president
Wayne Modugno, project manager
Robert R. Leamer, project director

General Contractor:
McCarthy/Obayashi (ju), Newport Beach
Michael Bolen, president, Pacific Division (McCarthy)
 Yoshitaka Hara, president (Obayashi America)
W. Carter Chappell, executive vice president, operations (McCarthy)
Dean Piles, project executivefconstruction director (McCarthy/Obayashi)
Craig Scaringl, project manager {(McCarthy/Obayashi)
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A Medical Center in a Park

Conceived as a “medical center in a
park”, the design for the Amrowhead
Regional Medical Center was orchestrated
from day one. With a campus of distinct
buildings aleng a landscaped pedestrian
circulation spine, or a park, the structures
are placed within a series of individually
landscaped parking courts connected by
outdoor pathways and seating areas.

A plethora of elements were considered
and integrated in the final design of the

16

373-bed medical center including a variety
of outpatient clinics, medical/surgical and
specialized nursing, telemetry, maternal
and child health nursing and inpatient psy-
chiatric care. The program also includes a
full range of ancillary and patient services
to support all campus facilities.

Following is a discussion with the design
principals, Michael Bobrow, Julia Thomas
and Robert Cull from the architect of
record Bobrow/Thomas and Associates,

Los Angeles and their associates, Jean Mah
and Jocelyn Lum Frederick from Chicago-
based Perkins & Will:

How did Bobrow/ Thomas and

Associates and Perkins & Will

come to work together?

Julia Thomas: When it became clear to
us that this project was one in which the
architect would be chosen clearly on merit
through an open, non-politicized selection
process, we became very serious in pursing
it. We had a principal in our office at that
time, the late Dave Burdick, who was very
instrumental in putting together the associ-
ation of Bobrow/Thomas and Associates
and Perkins & Will. We felt that the design

. procession -a project-of this size and scale- .-

would work better as an association.

- Because. we, worked as a collaboration,:we . .

have a much more integrated design, which:

- .eliminates a:lot of potential problems.

%y,-.dqyou thi_nkyour.ﬁrm was..... -
“chosen to design the'project 7+ -

Thomas: Our proposal was very straight
forward. We did a lot of research on the
hospital — its market share, the types of
services in place, etc. In putting together a
presentation, we decided to focus on their
role as a hospital that includes a teaching
function as well as a large primary care
function. We approached the project with
three basic concepts that the County
desired: 1) the project needed to be
designed from the inside out to ensure it
was highly functional; 2} it should be
state-of-the-art, not cutting edge; and 3} it
needed to be flexible to accommodate
changes in future use. We viewed the pro-
ject as one that had many interesting
components, that had to be managed very
carefully, and that had to be approached
with a flexible plan and program because
of the length of time it would take to build
the project.

Conlinued on page 18
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Confinued from page 16

Michael Bobrow: The interview was a
very relaxed atmosphere. It was set up so
we could discuss the County's issues in a
broad way. We not only looked at the
architectural/design solution, but we com-
municated an understanding of the health-
care market and the needs of a hospital in
order to be competitive in that market.
Although we had almost 100 years of
design experience among the association’s
principals, I think the chemistry between
our association and the selection commit-
tee was the deciding factor in the end.

In addition to the hospital’s pro-
gramming needs, what factors
significantly dictated the design?
Jocelyn Lwm Frederick: The design plan
was established early.in the research period.
when we traveled to approximately-a half
dozen other comparable healthcare centers

around the country. We then put together a
hierarchy of issues — building systems, site
use, circulations, lifecycle costs, etc. — and
compiled a coherent menu that everybody
could agree to. Once the issues were agreed
upon and prioritized, it was not difficult for
us to develop a variety of solutions. It was
an exciting time, because everyone was the
author of the design. We develaped these
concepts and established the County’s pri-
orities so we knew what was important to
them and could put our emphasis there.
Together, we looked to maximize the over-
all value of the project, so if they deter-

* mined that they needed to spend a little

more in one area, they could shift their pri-
orities early in the design phase.

Robert Cull: It’s interesting to note that
all these issues were established well before
a base isolation design was involved. The
conceptual design solution that the
County and out team developed held up

all the way through the base isolation
technology phase. :

How are the buildings organized?

Bobrow: This site organization separates
elements by medical function with distinct
facilities for nursing, diagnostic, and treat-
ment zones serving inpatients and clinics.
The distinct quality of the individual build-
ings, articulated as simple shapes based on
platonic forms, allows the organization of
services to be clear, despite the very large
size of the 72 acre campus. The entries are
placed such that it is possible to go into the
hospital and not have to become involved
with other areas of rhe hospital.

Within the individual buildings, the
northfsouth axis of the external circula-
tion spine is continued. Major public func-
tions and vertical circulation nodes are

. located off of the spine, as are entries to

Conlinued on page 20
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Schematic of the unique design of the nursing units which have been cluste ed Iogether to assure efficient opemnon and panem care

and provide flexibility for future use.
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the interior courtyards. The form of each
building is created with a skylit atrium or
courtyard space within its most public
area, providing patients, staff and visitors
with opportunities for informal social
interaction and private reflection in an

outdoor space. Glazed walls and single-
loaded corridors allow the light and views
of these landscaped areas to penetrate the
interior spaces of the buildings.

What design components were
implemented to provide for flexibil-
ity for future use of the Center?

Architecturally one of the most interesting designs for a public facility, the Arrowhead

Regional Medical Facility also incorporates optimal operational design including tech-
nological advances for future growth and building flexibility,

10

Jean Mah: We have addressed the con-
tinually changing healthcare by designing
flexibility in the Center through maximum
horizontal expansion potential on virtually
every floor of the building. Just as the cir-
culation corridors are arranged around the
east-west spine, the mechanical systems are
organized in a way to achieve large open
spaces with no shafts to maximize flexibili-
ty for change in the future.

How is the architecture related to
the structural design?

Cull: The expression of the elevations
for the medical center is directly linked to
their structural development. The primary
exterior materials of precast concrete panels
and glass curtain wall are further articulated
by the metal panel enclosure of the seismic
braces which define the base of the curved
nursing tower. and the structural frame.
around the clinic entry. The majority of the
materials used are on a white or light gray
color, providing a unified lock for the var-
ied forms: A range in textures, from the.
rough finish of the concrete to the smooth-

ness of the reflective glass provides com-

plexity in finish and detail: - .

Public buildings are scrutinized in
terms of ‘architectural enhance-
ments.” How did you address this
issue in your design?

Frederick: The issue of enhancement
needs to be looked at from the perspective
of the life cycle costs of the building. The
County needed the center to be competi-
tive, and be resistance to wear-and-tear
both inside and out. The building’s use was
a major issue for them so if we spent a little
more on materials that resulted in less
maintenance and replacement, the County
considered that a long term savings and
accepted our recommendations. Although
it may appear that this hospital has better
materials than other public facilities in the
area, in the long term, these materials con-
tribute to a more cost effective building.
The County wanted a building that was
solid and would be easy to maintain yet did
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not give the perception of being lavish. The
development of the interior finish palette
followed the same strict durability require-
ments as that of the building systems. A
simple color scheme which included deep,
rich tones is rendered in a variety of tex-
tures through a wide range of materials, all
of which underwent thorough life cycle and
damage testing before selection.

Although the curve frontage of the
nursing tower is quite dramatic,
what purpose did it serve in the
functiondlity of the hospital?

Bobrow: Each floor of the nursing tower
is designed as three triangular 24-bed nurs-
ing units positioned to achieve a cont-
inuum of patient beds. Qur concept of
clustering beds around a central support

unit increased the efficiency of the opera- -

Confinved on page 22

nursing tower and the structural frame around the clinic eniry.

Pheto by Jeff Goldberg / Esto Photographics

. The exterior materials of precast concrete panels and glass curtain waH are e;pressed
by the metal panel enclosure of the seismic braces which define the base of the curved
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Confinued from poge 21

tion of the nursing units. We adapted tri-
-angular nursing units to pull all the units
closer in to the central support unit thus
dictating a curved outer wall. Glass walls
are utilized on the interior corridor to
allow the nursing staff to view the
patients into each room without having
to enter the rooms. This configuration
provides flexibility to reallocate beds as
occupancy rates change. Also, since the
tower is 350 feet long, by slightly curving
the corridor, the sense of a long, never-
ending corridor is eliminated.

What was the role of the County
and the hospital in the design?
Mdh: The County did their homework
and traveled across the country to ook at
other facilities. Early in the design. process,: -

a hospital steering committee including
Chatles Jervis, Bob Gerdeman, John
Giblin, doctors, nurses and other senior
management held a series of meetings
with the users to discuss the design affect-
ing each of their departments. These
meetings allowed us to get input from the
users in a very directed and focused way.
By the end of each session, we had closure
on issues which moved the design through
quickly. They also had the foresight to
anticipate problems and provided budget
contingencies to cover those items.
Timely decisions prevented the design
schedule from getting into a bind during
the final design stages.

Bobrow: Also, early in the design stage,
the hospital painted the 350 foot nursing
tower on a parking lot and erected ‘walls’.

- Every hospital employee was given a

1

chance to walk through and feel the dis-
tances from the nursing station to the
room, the sizes of the rooms, etc. Even fur-
niture was brought out into the dirt lot
and put into the mocked up rooms.

What would you consider to be
the success behind the design

“of the Center?

Mah: Architecturally this project is a
model for the design for future facilities,
Continuity of the project team con-
tributed to the success of the design
process as well as the County’s extraordi-
nary forward thinking and commitment to
the project. A

Unlike the steel moment-framed
buildings which structurally failed
during the 1994 Northridge earth-
quake, the Arrowhead Regional
Medical Center incorporates both a
steel brace frame and a composite
concrete-filled metal deck system.
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Planning for Success

he Arrowhead Regional Medical
Center project was sufficiently large
that the County knew it would be difficult
for them to assemble the resources to man-
age the construction. Rather than trying
to assemble experienced individuals with
a history of working together on a similar
project, it was more efficient for them to
hire a construction/project manager.
Following a process similar to that used
to select the architects, Los Angeles-based
JCM Group was selected as construction
manager in May 1991. “They really wanted
to meet a group of people that were strong
enough, experienced enough and capable

enough to do this project,” says Wayne .
. Twedell, president of The JCM:Group:z: .. -

The architect/fengineering (A/E) team

consisting. of Bobrow/Thomas and.

Associates, Perkins & Will, KPFF and

Taylor & Gaines had by then completed -

approximately a year of schematic design. -

.- - The. JCM.Group. initially, focused. on:the: .
 pre-construction phase of the ‘project —

where the project planning opportunities
could be maximized.

“Reviewing project opportunities and
potential pitfalls with the County, a num-
bet of approaches to management were dis-
cussed and adopted, along with certain
contractor qualifications deemed to be
necessary,” says Bob York, JCM's executive
vice president. “One of the main items was
the use of a paperless Construction Project
Management Information System
(CPMIS) by the entire integrated project
team.” (see story, page 26)

As part of their management plan, JCM
proposed a contractor pre-qualification
process for this project. Twelve contractors
tesponded to the Request for Qualification.
Six of the 12, who tepresented the most
experienced hospital builders in the country,
were ultimately deemed best qualified to bid
on this project. “Each contractor had a com-
bined total of over a billion dollars of hospi-

H

e

The extensive pre-construction planning and latest construction managemeit techniques

Photo by C.M. Taylor

have contributed to the smoaoth-running and cost-efficiency of the Arrowhead Regional

Medical Center.

tal construction in the previous five years,”

says Geraldine Rayca, vice president at JCM.
“These six bids had only a 5 percent spread.”

Unique aspects of this particular pre-
qualification process included pre-qualifi-
cation of the general contractor’s on-site
management team along with pre-qualifi-
cation of their major subcontractors. The
prequalification of the on-site manage-

ment team enabled the County and JCM
to subjectively evaluate the experience of
each proposed team member.

Another unique management element
was the coordination and detailing ac-
tivity program, or CDA. Since numerous
interface issues are inherent in a project of
this type and complexity, JCM initiated a
contractually-mandated CDA program to

Advertising supplement o FW, Dadge
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assist in avoiding time-consuming field
problems involving systems and equip-
ment interface and to further refine and
coordinate shop drawings.

REGIONAL

from the offices of the architect, engineers,
construction manager and contractor,
along with the County's representative, be
on-site at all times.

“This is going to be, in my expectation, the largest hospital built on the
west coast, without claims, disputes or delays.”

— Wayne Tawedell
The JCM Group

This on-site coordination program
involved McCarthy/Obayashi and detail-
ers from each of the affected subcontrac-
tors. The entire CDA process was inte-
grated in the project schedule in order to
ensure the coordinated drawing effort was
completed on schedule.

Also, in order to facilitate timely
reviews and responses to all types of pro-

ject documents; the-County. required. that-.

decision makers with signatory authority

“This expedites the review and decreas-
es turn-around times for all project infor-
mation, establishes a team-like atmos-
phere, and is an essential element of dis-
pute resolution,” says Wayne Modugno,
on-site project manager for JCM. “Being
on-site, decision-making individuals
develop an increased sense of project own-
ership, and non-project distractions are

- kept to a minimum. Most items do not - .

become issues because they are reviewed

and discussed as they happen, thus the
project maintains its momentum.”

Currently ahead of schedule and under
budget, the project may become a model
for all future endeavors of its type. “We are
not only ahead of schedule, but we are
saving a lot of money because we are cut-
ting down on disputes and problems,” says
Twedell. “This is going to be, in my expec-
tation, the largest hospital built on the
west coast, without claims, disputes or
delays. I really believe it’s because every
one involved planned ahead.” A

We CoNsIDER THE WORLD

- WE ARE BuILpinG VERY CAREFULLY,

Because ANOTHER GENERATION

WaITts To INHERIT IT.

LS, WESTERN REGIONAL GROUP
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Paperless Project Management

— Never-before-used information management computer system
brings planning and organization to Arrowhead’s jobsite

arge construction projects have traditionally been difficule

o control and coordinate, due in large part to the amount
of documents generated. Between plans, schedules, change
orders and other information, everyone can be overwhelmed
with paper.

This paper avalanche creates a number of problems.
Decisions are deferred because information is buried some-
where in the “administrative zone.” Architects, project engi-
neers, field managers and inspectors become isolated because
they don’t have time to fully coordinate their efforts. Costs
are not properly controlled because of the difficulty of gather-
ing, processing and retrieving information.

Faced with building the one of the largest public sector jobs, -
«...the. County. of-San Bernardino elected to change to a paperless ...

documentation system. Developed by the County with the assis-

tance of Los Angeles-based The JCM Group, and consultant ..

Marsha Lewin: & Associates, Los Angeles, the Construction

Project Management Information Systems. (CPMIS). is_possibly -

the most sophisticated and powerful tool of its kind currently in

- use-anywhere in the construction industry. - . -
" “The system ensures that everyone shares the same infor- .-

mation and that all decisions are likewise based on it,” says
Bob York, executive vice president at JCM. “In this system
you can retrieve information in hours compared to spending
months in discovering the same information in a traditional
paper document control method.”

The $2.6-million-plus CPMIS assists the construction team
members in managing project costs, schedules, communica-
tions, manpower and all documentation, with completely elec-
tronic, paperless interface among all parties. This system inte-
grates activity scheduling, document management, work flow
tracking, manpower tracking, site access, cost control and office
automation through the use of custom codes and the best avail-
able software packages. All project data such as schedule
updates, requests for information, meeting minutes, inspection
reports, change order requests, field orders and bulletins, etc.,
are input via electronic forms. The system has registered and
tracked approximately 95,000 documents including over
125,000 “electronic transmittals” of those documents between
project team members. The small amount of information that is
paper-based is scanned as if it had been electronically generat-

ed. CPMIS is conceivably the first in which almast all con-
struction documents are electronic, according to York.

First used to coordinate the efforts of over 60 different firms
working on the medical center project, CPMIS enabled gen-
eral contractor, McCarthy/Obayashi, Newport Beach, and the
County and its representatives to have every document
instantly available. This ensured that identical data was
shared, eliminating the discrepancies that often arise due to
separately maintained databases.

Another particularly unique feature of this paperless system
is that all workers entering and leaving the site are recorded
using the latest labor tracking technology. Cost and labor

- loaded schedule activities are then electronically loaded into
“the system by the general contractor with-the actual hours - .

expended, and matched against the hours recorded for entry
onsite. The result is:that anyone else on the system.can-
retrieve a report of planned versus -actual hours for every
scheduled. activity.. This enables the construction manager to .

. monitor true schedule progress on a real time basis, analyze

productivity and impact claims. It also helps.the general con--

, tractor and subcontractors plan their:work more effectively "

and maintain their schedules wich real information about
what is happening on the site.

“By compating the percentage of time spent on a number
of construction tasks using traditional methods to those same
tasks performed on CPMIS,” adds York, “San Bernardino
County has seen the benefits of the paperless system.”

How's the system working?

“You have to realize that before this system you had a paper
system. We have had some hardware issues, but nothing that
couldn’t be solved in a short amount of time,” adds York.

While the “papetless office” is little more than a dream for
most firms, the County of San Bernardino has proven that it
can become a reality. A

Ed. Note: The CPMIS system design was a recent finalist from
a field of intemational, world-class entries in the Fourth Annual
Windows World Open compettion. Sponsored by Windows ‘95,
the competition recognizes custom system solutions that exhibit out-
standing innovation and technical excellence.

2%
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Seismic Stability Center is by Design

Structural Engineering Emphasizes on Base Isolation

or light gray color, providing a unified look for the varied forms. A range in textures,
from the rough finish of the concrete to the smoothness of the reflective glass provides

complexity in finish and detail.

ince the 1994 earthquake in

Northridge, just northeast of Los
Angeles, the effects of seismic movement
on buildings are being studied more than
ever before, simply because so many build-
ings were damaged. Many former theories
and standards of “safe seismic design” have
been re-evaluated due to many unexpect-
ed structural failures.

Although the decision to incorporate
base isolation in the structural design of
the Arrowhead Regional Medical Center
had already been made, (the County had
previously constructed the first base-isolat-
ed building in the U.S. — the four-story,
steel-framed Foothill Communities Law

Advertising supplement to FVV. Dodge

and Justice Center in Rancho
Cucamonga) the effects of the Northridge
earthquake still had significant impacts on
the center’s structural design.

“The Arrowhead Regional Medical
Center project was in the final stages of
plan review by OSHPD, when the
Northridge earthquake hit in January
1994, says Jefferson W. Asher, vice presi-
dent of KPFF Consulting Engineers in
Santa Monica, Calif. KPFF, in association
with Hodge Gaines’ engineering firm,
Taylor & Gaines, Pasadena, Calif. is the
project structural engineer for the center.
KPFF Consulting Engineers has designed
many seismically isolated structures,

Pk 2

Directly linked to the structural elements, the majority of the materials are of a white

including The Washington State
Emergency Operations Center, the
University of Southern California
University Hospital, Hayward City Hall
and the Los Angeles County/USC
Medical Center.

“Although the specific hospital concemns
that were raised at the time addressed steel
moment-frame buildings rather than steel
braced-frame buildings such as this Center,
we incorporated all the new information
pertaining to structural steel welding that
had been gleaned from the damage,” says
Asher. “All the project provisions were
changed so that all the latest requirements
would be implemented into the construc-

.. tion of the project.”

" Each: of thé-five base isolated buildings

.. .vary.in.size: and configuration, ranging: ..
- from the'six story, 341,234 :sq. ft: curved

- front: nursing: tower:to a two-story- 20,799

‘sq. ft. rectangular shaped central plant. -

“Even though they are functionally

tive,” says Roger F. Young, project man-
ager with KPFE The three core buildings
— the nursing tower, diagnostic and treat-
ment center and outpatient clinic — will
be linked with first-of-their-kind telescop-
ing corridors, called portals. These 14-
foot-long portals, along with flexible
rooffjoint and extension wall covers, will
enable the four foot gaps between the
three buildings to close to as little as four
inches or open as wide as eight feet.

“In addition to the base isolation sys-
tem,” explains Young, “unique flexible
mechanical joints are installed in the
electrical and mechanical utility lines
that lead into the buildings across the
seismic gap. These joints have been tested
to the maximum design displacement of
22 in. horizontally.”

To test the reliability of the overall

Contirwed on poge 28
7

i#iconnedted;:the: buildings: work separately . -
from’ a structural performance perspec-
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damping device

Source: KPFF Gonsulﬂng Engineers
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damping rubber bearing

Continved fiom page 27

seismic system, an actual column, which was supporting six floors of

. structural steel and the floor above it,"was removed from the build- -

ing. A special testing apparatus was manufactured to apply huge
forces to the column for an extended period of time — much more

. than itwould actually have to:sustain in-an-actual seismic event. = ..+ .-

“There were no failures of any kind in the column,” says Asher.
“So, McCarthy / Obayashi took the column and re-installed it in
the building. We are confident that we have a very safe, sound
building. The base isolation along with the seismic joints will help
accomplish our goal — thart this facility will remain fully opera-
tional after a major earthquake.”

The premium paid for the seismic-resistant features includes
nearly $7 million for the 25 telescoping portals, $14 million for
base isolators and dampers, plus the ball joints for the utilities.
Additional expenses included the extra-stiff trusses in the 18 foot-
high “crawl space” that contains the isolators and dampers. The dry
moats needed around the buildings to accommodate movement in
the event that isolators shear up to 22 in. also increased costs.

Both construction and design costs were important factors that were
considered by the County of San Bemardino, but it opted for the use of
isolators and dampers for its new medical center for one reason — base
isolation may save lives when a major earthquake strikes.

What is base isolation?

The base isolation system is a hybrid passive energy dissipation
system consisting of both linear and nonlinear high damping rub-

18

ber bearings along with viscous damping devices located at the
base of the structure,

Base-isolation.designs such as used here, incorporate rubber
mats bonded to steel plates to create a “pad” or isolator. The steel
frame. of the building is designed to sit directly on these isolators
at each column location. (see diagram above). Due to these isola-

Pheto by C.M. Taykr

The base isolators sit beneath columns to carry gravity loads,
yet also allow horizontal movement somewhat like a deck of
playing cards.
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tors, which are 20 inches high and 35 inches in diameter, the

motion of the building during an earthquake is dampened. The.

isolators eliminate much of the destructive jerking motion that
can severely damage a building and its contents. The dampers,
resembling an automobile shock absorber, are installed horizon-
tally with one end attached to the building’s foundation and the
other end to a column or tab on a horizontal truss. The 184
dampers for the project are generally 12 feet long by 14 inches in
diameter and weigh 3,000 Ibs each. They consist of Teflon-coat-
ed solid stainless steel pistons in cylinders filled with non-com-
bustible silicone fluid.

Each damper will provide a maximum damping force of 320,000
Ibs. at a maximum operating velocity of 60 inches per second.

The damping elastomeric isolators were designed and manu-
factured by Dynamic Isolation Systems, Inc., Lafayette, Calif.
and the viscous dampets were manufactured by Taylor Devices,
Inc., North Tonawanda, NY. A

A

New York based Taylor Devices, Inc. converted a shock absorber
system, originally desigiied 1o protect the MX missile from a nuclear
explosion, into an earthquake shock damper capable of absorbing

the energy of an earthquake joit.
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Construction Challenges Equal
Opportunities for Success

As one of the nation’s leading health-
care builders, it was almost expected
that McCarthy would be involved in the
construction of the Arrowhead Regional
Medical Center. The Newport Beach based
company has teamed up with Obayashi
Corporation, one of the top five general
contractors in Japan, to build the nearly
_ one million square foot replacement hospi-
tal for the County of San Bernardino. Joint
venture partner, Obayashi Corporation, not
only brings extensive experience in the
planning, engineering and building of large
construction projects, but has helped with
-financing and bonding as well. The: joint

* venture team-of McCarthy/Obayashi'began -
construction on the. Arrowhead Regional -

Medical Center in January:1995.+

“We have an ongoing relationship with
Obayashi from other projects, so it was a nat-
ural fit for both companies,” says Michael
Bolen, president of the Pacific Division of
McCarthy. “They have tremendous financial
depth and engineering capabilities. This pro-
ject is very complex in its design, and their
engineering expertise is very important to
building the project successfully.”

According to Bolen, in the wake of an
8.5 earthquake, the center will be one of, if
not the only, operating hospital left in the
Los Angeles basin. “That’s a sophisticated

. standard to have to build to," adds Bolen..
. *We are confident. that we have the caliber -
of people:to-complete the project to the
quality of the specifications. Right before :
we were awarded this contract; we werefin-. .
... scheduled to be-completed.at various.dates.

" between ‘February and May 1998 — the -

10

Now almost 80 percenr complete, the Arrowhead Regional Medical Center is 84 days
ahead of the construction schedule with the five separate buildings scheduled 10 be fin-
ished at various dates by May 1998,

ishing a similar size facility off the 10 free-
way in Baldwin Park for Kaiser
Permanente. We had a good group of sub-

‘contractors on that project and we were

able to encourage them to get involved
with Arrowhead.” Among those subcon-
tractors are Herrick Steel, Morrow-
Meadows Electrical, The Murray Company
and Rebar Engineering.

Currently, construction on the center is
84 days ahead of the contractual comple-
tion date, according to McCarthy/
Obayashi's Construction Director Dean
Piles. He and McCarthy/Obayashi Project

.:Manager Craig Scaringi directly oversee
120 professionals-and over 700 subcontrac-

tors and tradespeopte. The five separate
buildings, now 75-95 percent complete;, are

first will be the central plant, followed by
the mentalhealth clinic, then the:diagnos-:

.tic and treatment facility, the nursing

tower and finally the outpatient clinic.

MeCarthy/Obayashi’s commitment to
quality during construction has been
demonstrated through all of the mockups
the construction crews have put together
for the project. Construction crews have
built mock-ups on curtain walls, casework,
acoustical ceiling tile, light fixtures, interi-
or millwork; patient and exam rooms and
on every exterior and interior finish for
the hospital. They have also performed
extensive testing of the seismic joints and
racking systems, portals, wind and water
and air filtration systems as well as several
other systems. “Mockups are an important
part of our total quality management phi-
losophy,” says Scaringi. “We build the
mockups to determine the constructability
and aesthetics of the design and to
attempt to discover any potential prob-
lems that could affect the quality and pro-
ductivity in the field.”
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“Enormous challenges are an every day
part of life on this project,” says Piles. “For
example, the installation of the anchor
bolts to meet the structural steel require-
ments for the base isolation had some of
the highest tolerances that we've ever
seen. McCarthy/Obayashi Superintendent
Pete Balhar supervised this challengmg
installation.

“Keeping within /16 in. tolerance and
the specified spacing on sections that con-
tained up to 20 bolts in them was the
hardest thing to do,” says Balhar. “A nor-
mal building averages up to only eight
bolts in one template. However, we were
able to place thousands of these bolts
without any miscues anywhere.”

During the concrete pour, the surveyors
from Pfeiler & Associates, Diamond Bar,

constantly monitored the anchor bolt cen- - s T ;
ter.line, relaying-the tolerances. to:the~. All rhe !arest requivements and-techniques. pertaining to structural steel welding were -
implemented into this hospital's construction-as a result of the information garhered
Continved on page 32 from the damage caused by the Northridge earthquake.

Photo by C.M. Taylor

One Goal.-* One Team * One System

It’s that simple. Currerft’ diésign and construction management methods drown everyone in paper.
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- mstant mformatlon fasler processes managers manage, projeets run to tlme and cost.
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'..‘:_i'years experience helplng companies in the construction industry to improve their bottom line.
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Abbott K. Schlain Company Craneveyor

Alcomn Fence Cressoha c/o Reynoids Aluminum
All American Asphalt D&D Lee Trucking & Equipment
Aliied Garpet D.V. Troyer

Alvarado Manufacturing Co. Diversified Window Coverings, Inc.
American Sterilizer Company Dockmasters

AMSCO c/o Steris Corporation Don LaForce & Associates

Letner Roofing

Lindgren

Lopez Engineering

Louis 8. Lopez
Macklanburg-Duncan
Management Consulting Corp.
Marsha D. Lewin Associates

Arrowhead Regional Medical Center Subcontractors

Rockwin Corporation

Rowest

Rykoff-Sexton

Sagdleback Insulation
Samuel Specialty Metals
Security Metal Producis Corp.

- Seeley Brothers

CENTETR

Automatic Switch Co. Dywidag-Systems International Meadows/Sturgeon J/V Skymaster, Inc.
B&D Construction Eckles Construction, Inc. Mettler Toledo Inc. Sunwest Materials
Bapko Metal Fabricators Exact Repair Michigan Flagpole Taylor-Pump Equipment
Bengal Equipment & Tractor Co. Exiruders Mitchell Glass The Landscape Center
Bragg Crane Service Extrusions, Inc. Model Glass Total Equipment Rental, Inc.
Brandir International Fujitec America, Inc. Muhihauser Steel, Inc. Tower Extrusions, Ltd.
C.L.E. Systems, Inc. Futerton Millwork Murray Company Translogic
Cal-Surv./Pleiler & Associates GA&G Fire Spriniders, Inc. N.J. Products Corporation Twining Laboratories
California Wire Products Corp. Gabbard Hardware Pace Performance t.8. Rentals
Carrier Corp. Gerald Lehmer Associates Partition Specialists Unistrut L.A.
Cell-Crete Corporation Gorilla Construction, Inc. Patent Construction Systems Valley Crest Landscape, Inc.
Chase/Duros Ind. Herrick Corporation POM/Strocal, Inc. Valley Detroit Diesel Allison
Clint Caston Plastering HUB Construction Specialties Penco Products Waco Scatfolding & Equipment
Coast Crane Company Inland Acoustics Phitips Draperies Walters & Wolf
Coast Sign Inc. Instant Replay Communications Pisani Bros., Spa Weiss Sheet Metal Co., Inc.
Continental Marble & Tile Co. 1SEC, Inc. Pugliese Interiors Western Air & Refrigeration Co.
Cookson JK Excavation & Grading CQuick Crete Products Corp. Won Door

- Coreslab.Structures (L.A)zInc..z.. . Johnson Controls, Inc. - . Rebar Engineering
Corradini Corporation Kretschmar & Smith, Inc. RM Hasson

Cosco Fire Protection, Inc. Layne Christensen Company Robert E. Tobin

“Continved from poge 31

installer who made the adjustments to the templates to keep the
center line.from-drifting. Balhar estimates that crews completed
one pour a day for the footing which consisted of about six- 16 x
16 foot x 8 foot deep sections plus tie beams. Over 300 footings
were placed using approximately 500 cu. yds. of concrete a day. A
special anchor bolt setting apparatus, that was 18 x 10 foot and
expendable to 30 feet, was used in conjunction with the footing
concrete work., McCarthy had used this type of apparatus on
smaller projects. The templates and apparatus were manufactured
by N.J. Products Corporation, Aliso Viejo, Calif.

“The project hasn't been without its problems,” says Bolen.
“However whenever issues arise everyone gets together in the
same room, rolls up their sleeves and begin to work toward a solu-
tion. This is why the project has moved along very quickly.”

Although the architect, engineer and construction manager
had already been selected when McCarthy/Obayashi was select-
ed as general contractor, Bolen says that is was easy for them to
become part of the project team.

“A project is more than bricks and mortar,” says Bolen. “The
fact that this project is where it is today — having overcome the
obstacles over the last three years — is a credit to everyone
involved. We have managed to work through it all. Here we are
today, with a building that is on its way not only to perform the
way it was intended, but which will also be a model for future
essential facilities.” A
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Computer tool helps get
the job done right the first time

“Our first construction challenge was getting our arms
around 3,000 plus sheets of construction drawings and
nine bulletins with over 400 sheets of drawings,” says Dean Piles,
construction director with McCarthy/Obayashi. “So we devel-
oped the DACCS System.”

DACCS, or Document Administration and Cost Control
System, is the computer software application developed by the
on-site construction staff that keeps an accurate history of revi-
sions to the contract drawings and tracks the documents which
create those revisions along with their associated costs.

“This system has been instrumental in keeping
control over cost, document changes, and ensuring

correct information in the field,”
— Dean Piles .
McCarthy/Obayashi

“When the-For Construction Drawings’ were issued, we dis-
covered that additional revisions had been made other than
those identified in the nine bulletins. These were largely due two

OSHPD plan check: corrections. During the parallel, fast-track -

bid and approval process, coordination between the design disci-
plines to incorporate revisions became extremely difficult, and
the document trail became unclear,” says Dave Whitaker, project
administrator with McCarthy/Obayashi.

“We had several drawings, but no clear picture or guide to pro-
vide us with the most current and correct version of any drawing
to build from, or changes since the initial contract documents
were issued,” says Whitaker. “As a result, we needed to establish a
baseline which is an accurate drawing log for the construction and
bid documents; define the changes between two document sets;
and, track all further changes as they related to the new baseline.”

However, due to revisions from Requests for Information
(RFI), Field Orders, Bulletins, etc., this log was literally out of
date before it was established. A versatile, fast and accurate
method of linking these documents to each other as they were
generated was required so that, at anytime, McCarthy/Obayashi,
Bobrow/Thomas and Associates and the County could arrain the
latest drawing version as well as the changes leading up to it.
This ensured that any drawings reissued by bulletin would be in
sequence and coordinated with previous changes.

“It's critical that everyone in the field be kept abreast of the
latest correct information,” says Whitaker. “It's always more diffi-

Advertising supplement to FW. Dodge

cult and costly to correct wrong information once it gets built
than it is to get accurate information in place the first time.”

McCarthy/Obayashi looked at all the programs available on-
site and in the market, but none provided the flexibility, powerful
cross referencing and linking required on this project,” says
Whitaker. Whitaker and McCarthy/Obayashi Senior Project
Engineer Dan Gramer, spent approximately three months, part-
time and less than $500 in hard costs developing the system
which is networked throughout the project staff.

“All the information is within our system, it is also cross linked
and available instantly to all of the project staff. This system has
been instrumental in keeping control over cost, document changes,
and ensuring correct information in the field,” says Piles, who adds
that the project’s mission statement is, “Do it right once.”

According to San Bernardino County Project Manager Carl
Alban, “The County has realized a significant cost and time sav-
ings due to McCarthy/Obayashi's. innovative approach to prob-
lem solving in regards to document and cost control.”A
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Cutting Edge Support Systems

he mechanical, electrical and plumb-

.ing systems on a hospital project need
to provide efficient and reliable service to
the hospiral’s critical care units. For the
Arrowhead Regional Medical Center, the
$70 million vast and complex MEP sys-
tems are designed to be efficient, reliable
and state of the art as well.

An unusual feature relating to all the
MEP systems is the fact that the building
is designed to move almost two feet in
either direction. The Los Angeles office of
Syska & Hennessy needed to find utility
connections that would accommodate this
movement. “After a long investigation

into our industry and many other indus-. .
tries'that-have-faced: ourzsame:challenges;+-..
we chose a combination of ball joints for ..
wet pipe; flexible pipes for dry pipe, and -
deflection fittings for electrical connec--
tions,” says Caecilia Gotama, project man-

ager for Syska & Hennessy..“In principal,

these connections will :beable: togive-us: -« -

the movement that we need. The chal-
lenging part is to find a configuration that
is simple enough, will provide for enough
movement, and yet will fit within the
space limitation of the project.”

For example, Gotama explains, for the
wet pipe connection, ball joints installed
vertically appear to be a simple solution, as
the vertical pipes could wobble in any
direction during shaking. This would, of
course, have to be within the limits of the
lateral deflection of the joints. For exam-
ple, 12 in. diameter pipes with only 7.5
degrees deflection each side would need a
leg 184 in. long to provide the 24 in. offset
in any direction. With the required pipe
fittings at the top and bottom, this dimen-
sion was greater than the space available.
Therefore, the L-shaped four ball joint
configuration was selected in most seismic
connections for ease in piping arrange-
ment, space available and reduction in
sliding supports.

kL

In meeting the seismic requirements,
the facility has become crowded with
structural brace frames, special utility con-
nections and special seismic routing
restrictions.

“We have seismic joints all over,” says
John MacDonald, MEP manager with
McCarthy/Obayashi. “Every time the ser-
vices cross those seismic joints they need
to be able to move with the building. The
specially-manufactured ball joints on all
the systems allow the piping systems to
move with the buildings.”

“The challenging part is to find a -

configuration that is simple enough, ..
will provide for enough movement, .. .
and yet will fit within the space.- -

limitation of the project.”
— Caecilia Gotama

According to MacDonald, these seismic
joints are supported from the slab and
from the structure with rigid bolt connec-
tions. As the buildings move, the pipes
can move, and will not break.

“The coordination process that the
MEP team had to go through was unfor-
gettable,” says MacDonald. “We had to
ensure that all utilities are routed in a way
that all structural members and seismic
zones are avoided.”

At the beginning of the project, all the
MEP detailers went through a coordina-
tion process where all the shop drawings
were made and then overlaid on the build-
ing plans on a light table to determine at
what elevation each one needed to be in
order to avoid getting in each other’s way.
“On a normal job that coordination
process generally takes 3-4 months with
20-25 different areas to consider. On this
project we have over 200 critical areas, but

Syska & Hennessy

Multifarious
MEP Systems

A pproximately $70 million was
invested in the mechanical, elec-
trical and plumbing systems for the
Arrowhead Regional Medical Center to
ensure that the facility will remain func-
tional at it’s peak capacity for 72 hours
without any outside help. Following is a
description of the MEP systems:

Mechanical:

Cooling for the Arrowhead Regional
Medical Center is served by three
1,100-ton and one 800-ton centrifugal
chillers located in the Central Plant.

Space heating, hot water and steam
requirements are served by three nat-

‘urat gas/diesel fueled boilers-located in
“the central plant building. Each boiler
-is' capable of producing 21,000 Ibsfhr | -

steam at 125 psi pressure:

Air distribution systems are served .
by 43 air handling units and 30 fan
coil .units that move a total of
1,246,260 CEM of air. -

Electricals

The facility has two sets of genera-
tor systems. One is serving at 15 KV
which is the equipment branch and
the second set at 480/277 V serving
the life safety and critical branch. The
total emergency power is served by
seven 2000 KW emergency generators
with a total of 14 MW capacity.

Plumbing:

The facility is equipped with the
following storage capacities:

- 750,000 gallons of water for the
domestic water and fire protection system.

- 550,000 gallons for the sewage
retention basin.

- Four liquid petroleum gas {(LPG)
tanks at 15,000 gallons each to serve
as the boilers backup.

- Five diesel fuel tanks at 20,000 gal-

lons each for emergency generator fuel.
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still finished the coordination process in
14 months, with having meetings three
times a week. You can see the results in
the field when the front end work is care-
fully done.”

Currently, construction crews are -
beginning the start-up and commission-
ing of the equipment including the air
and water balancing for the Center.
“This phase takes 8-12 months from
start to finish,” says MacDonald. “We
plan to be substantially complete by the
end of 1997.” A

The central plant provides support 1o the
§70 million, state-of-the-art mechanical,.
- velectrical:andiplumbingesystems:ofithe::
Arrowhead Regional Medical Center.

Pheto by Jim Miller Aaricl Views
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Site Safety Reaps Rewards

Photo by C.M, Toylor

At the peak:of construction-activity-over-700 subcontractors.and. - - -
tradespeople were .on site daily at the Arrowhead Regional
Medical Center project.

MURRAY.COMPANY..

Since 1913

Plumbing/HVAC Ultra High Purity Piping
Process Piping General Engineering

Owrn Congratulations To:

THE COUNTY OF SAN BERNARDINO
MCCARTHY/OBAYASHI J.V,,
and the fine people of your organizations

On the outstanding job done for the
Arrowhead Regional

Medical Center

Best wishes and continued success.
We are proud to be a part of your team.

2919 E. VICTORIA ST.
RANCHO DOMINGUEZ, CA 90221
TEL: 310-637-1500 FAX: 310-604-0359
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When faced with the challenge of controlling the insurance
costs of a medical center with construction costs of $251
million for the County of San Bernardino chose an Owner-
Controlled Insurance Program {OCIP) for the Arrowhead
Regional Medical Center project.

“This task was to be performed while taking into considera-
tion the County’s goal of expanding opportunities to smaller,
local contracting firms and minority and women-owned firms,”
says Bill Stevens, safety director for The Hobbs Group, San
Bernardino. “These firms are traditionally at a competitive dis-
advantage when required to provide for costly individual insur-
ance policies in their bid for work.” Rebert E Driver Associates
and RFP Insurance Services, the brokers who are providing the
wrap-up insurance through carrier Argonaut Insurance
Company, were selected through a competitive bidding process.

The County Board of Supervisors sought a legislative amend-

* ment to allow the County.to use an owner-controlled insurance .

program (OCIP) for the construction of the center. According
to-Stevens, OCIPs are commonly used in private projects, but -

" in California, were prohibited by law on public projects. “This
‘legislative amendment, SB 286, was signed into law by the

Governor effective January 1, 1994,” says Stevens.

OCIP’s provide for cost savings by using centrally-managed, .
volume insurance plans under a “wrap-up” insurance policy cov-
ering all contractors on the construction site with the County as
owner of the project. Under the OCIP, all contractors at the
construction site are held to a single set of strict, well-monitored
safety standards with one person accountable for project safety,
instead of multiple policies with multiple staff having these
responsibilities, says Stevens.

“This results in better loss control and claims management,”
Stevens says. “For these reasons, the OCIP is expected to pro-
vide insurance savings of 30 percent over the four year construc-
tion period. These savings have been reinvested in the project
to reduce the overall cost of the new center.” .

Part of these savings have already been realized. The entire
project team made up of representatives from Argonaut,
Driver, Hobbs, RFP, the County and McCarthy/Obayashi
were invited in December 1995 to present a refund check to
the County Board of Supervisors in the amount of $391,794.
“The County can expect that much or more in the coming
years,” says Dean Piles, McCarthy/Obayashi’s construction
director. “We stress with every worker that every person on
the job site is a safety engineer.”

In addition, says Stevens, a remarkable safety record was
achieved at the construction site — the best safety record of any
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like project in the nation. “Injuries are estimat-
ed to be 70 percent less than OCIP industry
standards which are already deemed safer than
conventional public projects,” says Stevens.
“This translates to safer working conditions for

“A remarkable safety record was
achieved at the construction site —
the best safety record of any like
project in the nation.”

— Bill Stevens
The Hobbs Group

workers, reduction in delays due to reduced
safety problems, fewer claims disputes among
subcontractors, improved community relations
through centralized response to regulatory
agencies and citizen concerns regarding the
construction’s impact on the community.” &

Construction managers,
architects and engineers are
3 on site daily to facilitate the
@A process of meeting daily con-
struction challenges.

Q
CARPET
We are proud to be associated with McCarthy

Construction as part of the Arrowhead Regional
Medical Center project.

Commercial and Industrial Flooring Specialists
Building on a Foundation of Quality
Offering Distinctive Commercial Flooring
Since 1949

At Allied Carpet, we’ve built our reputation of the
principles of uncompromising quality, personalized
service, and professional integrity,

» Diverse Products « Certified Installation
+ Extensive Experience -+ Personalized Service
» Continued Support -+ Established Clientele

(Armstrong
8200 Center Drive,
%ﬂﬂﬁ@ TaMesa CAOI842  (619) 4609770
1751 California Ave, Ste #102,
CRARPET oo CASITS " (909) 340-0796
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shaw contract flooring,.
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Arrowhead Regional Medical Center

Cost - $470 million (including land, consulting fees, medical equipment and $251 construction cost)

Ten miles from San Andreas and San Jacinto Faults -

PROJECT STATISTICS

Project Completion - June, 1998

927,588 square feet - five buildings
373 beds
72 acre site
3,000+ drawing sheets
392 base isolators
184 viscous damping devices (3,000 lbs each)
25 telescoping portals
18,000 tons of steel
74,000 cu. yds of concrete
4 million Ibs of reinforcing steel (2,000 tons)
Fout 12.5 kv 1750 kw emergency generators
Three 480 volt, 1750 kw emergency generators
Peak 680 workers on site, average 500 daily

Home of the Delhi Sands Flower Loving Fly

ThéeSPECGroup

j * Phioenix  Washin gton D.C.

i‘TIiEaSPECGr‘oup was an invaluable

_resource 10 the design team. A solution

d teo}ﬁ player whose level of
Hee was evident from day one.
keir focus was medical

nt, théy brought a working

dge of hospital operations and,
des:gn' dnd'consrrucﬁon process, 10

ro;ect They were instrumenial to

' =our success.”

Mr. Robert Gerdeman
’ 'Pro_lect Managcr
An‘owhmd Regional Medical Center

TheSPECGroup is an independent, wholly owned corporation providing'xﬁedlcéll_
equipment inventory, programming, planning, specification, procurement and-
installation management services. 3

In addition, we provide industrial, educational, clinical; and research laboratory spa .
& equipment programming, plamning, and design, : 3

Our principals, with over 20 years expenence have been responsxble for the
programming, planning and acquisition of over $1 billion in medical equ1pmc and
the programming, planning and design of over $1/2 billion in research lahoratory
construction.

For further information contact: Mr, Jerry Stephen Clubb Sr., President

602-780-2901
E-mail: Speg@aol.com
Website: www.thespecgroup.com

TheSPECGroup
5932 West Bell Road, #D-108
Phoenix, Arizona 85308
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We are proud to be a part of the
Arrowhead Regional Medical Center
architectural and construction team.
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o joint venture

McCARTHY ) BOBROW/THOMAS AND ASSOCIATES
100 BAYVIEW, SUITE 3000 1001 WESTWOQOD BOULEVARD
NEWPORT BEACH, CALIFORNIA 926640 LOS ANGELES, CALIFORNIA 90024
714.854.8383 I310.208.7017

EXECUTIVE AND DESIGN ARCHITECT
OBAYASHI ‘ '

420 EAST THIRD STREET, SUITE 600 PerkinsWi“

LOS ANGELES, CALIFORNIA 90013
330 NORTH WABASH AVENUE, SUITE 3600

213.687.8700
CHICAGO, ILLINOIS 60611
GENERAL ZONTRACTORS
- 312.755.0770

THEJCMGROUP ASSOCIATE ARCHITECT

10866 WILSHIRE BOULEVARD, SUITE 600
LOS ANGELES, CALIFORNIA 80024
310.474.6868
CONSTRUCTION MANAGER



