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Industrial engineers are people of many talents.
But a hazard of their prolession is that for their many titles and achievements, their identity as industrial
engineers often remains unrecognized. Consequently, the realm of their influence often remains unrec-
ognized, 100,

But even though industrial engineers are often hidden from public view, their work offers opportu-
nitles and variety that few professions enjoy.

Addressing material handling concerns, relicving the chaos of logistical jungles and increasing the
economic efficiency of processes are all {n a day's work for many 1Es. And the 2002 Winter Olympics and
Paralympics In Salt Lake City n Febroary and March are providing the very challenges that 1Es are trained
10 conguer

Wherever there’s a process, there are indusirial engineers hard at work making that process better. The
Salt Lake Organizing Committee (SLOC) is using one of industrial engineering’s signature tools to ackle

venue planning and development for the Games: simulation software,

Value of simulation
Simulation is about seeing before being — a (ool that palnts a picture of a process or problem showing
the cansequences of a number of possibilities. Such technology seems naturally invaluable to planning
sucl a massive underiaking as the Olympics, so it is somewhat surprising that SLOC is the first Olympic
OTZEATZING committes (o make use of it

SLOC used simulation seftware 1o model everything from speetator flows to security measures to trans-
portation concerns, 5o suited is that tool to the Olympic planning process that it was used 1o plot the
movement of spectators as they parked their cars at park-and-ride stations, boarded shuttle buses that
wonld take them to a venue, departed the buses at the venue, walked to the venue, passed through metal
deteciors and security searches, and found their assigned seats

Grant Thomas is SLOCS senior vice president for venues. He Is responsible for venue development,
transportation, environment, and materialdogistics, He recognized early in the process that the magni-
tude and complexity of such a project called for some sophisticated planning. Of the 20 major Olympic
venues, there are 10 competition arcnas, all of which have to be flled and emptied in the safest and timeli-
est manner. SLOC hired Promadel Corp., a provider of simulation software and consulting. to model
seven of the ten competition venues as well-as security and downtown Salt Lake City,

The simulation work began in the summer of 2000, Jell Leavy, a Promodel consultant who was instru-

mental in managing the project, asserts, "For each event and each venue, [SLOC] basically set outa goal

that they wanted to achieve for maximum waiting time in the [security] quenes or Hnes and the masi-
mum Hme for them 1o Ernply the vere afrer the event”

SLOC had to know how much time is required to empty an arena in order to give the next round of
spectators enough time to fill the arena for the next event. According to Leavy, SLOC could ask, 1l there
is a competition from 10 a.m. 1o 12 p.m. at the Snowbasin venue, and there is another competition at
2 p.m, what do we have 1o do as far as bus service, number of bus stalls, queuing people in the lines,
elc., in order to empty and fill that yenue in two hours?™ And simulation would provide the answer,
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Protecting the masses

Due to the historical and international significance of the Olympic
Games, it is a foregone conclusion that security is the highest pri-
ority for the organizing committee. The current war on terrorism
has brought a heightened sense of awareness of security needs
at the 2002 Games. But as evidenced by the tragic bombing at the
1996 Summer Olympics in Atlanta, terrorism is a threat regard-
less of the current state of international relations. Simulation mod-
eling has enabled SLOC to see how security can be maintained
without slowing spectator movement to a crawl.

Industrial engineers have been involved with Olympic emer-
gency and security upgrades since the Sept. 11 attacks on America.
They have been able to apply new contingencies and scenarios to
the simulation models that had already been developed for the
Games. “A lot of that work was done independent of and well
before the incident at the World Trade Center. So basically for us,
we've had all the information to be able to make evaluations on
adjustments and changes we might make,” says Thomas.

Despite the fact that the park-and-ride lots are located some dis-
tance from the venues and few vehicles other than the shuttle
buses will be allowed near the venues, vehicle checks will be com-
monplace during the Games. According to Thomas, even though
the Utah Olympic Public Safety Command is responsible for screen-
ing accredited and permitted vehicles to make sure there are no
prohibited items on board, simulation enters the picture because
the security screening process cannot be allowed to inhibit trans-

portation flow. He says modeling has been taking place to gauge

spectator throughputs under various security processes.

Although the number of vehicles near the venues is small, the
distance between the park-and-ride lots and the venues does pre-
sent a potential security problem. Case in point: the Snowbasin
venue, site of the women’s and men’s downhill events. “Snowbasin
... was particularly of interest to SLOC because not only was it
a high-profile event where they're going to get quite a few people,
but the distance from the park-and-ride to the venue in one case
was over 20 miles,” says Leavy.

A chief concern was where to locate security for the event. Once
shuttles arrived at Snowbasin, people who had not yet gone through
security screening would be fairly close to the grandstand, under
the original plan. So the whole scenario was re-modeled with secu-
rity stations at the remote park-and-ride lots, about 27 miles from
the Snowbasin venue.

The primary line of defense at the security stations is what’s
known as the “mag and bag check,” named for the magnetome-
ters that scan every spectator for metal objects and the manual
bag checks. Its very much like the security process in American
airports. “We were able to make the model flexible enough so that
they could change the stalfing configurations and test out dif-
ferent configurations for their metal detection,” said Leavy.

As a baseline requirement for each magnetometer, SLOC assigned
one line marshal (who guides people into lines), and one pacer
(who keeps the lines moving steadily through the magnetome-
ters). Also stationed at the venue entrance are bag checkers, mag-
netometer operators, and a person known as a wanderer, who uses



a remote metal detection wand on spectators who
fzil the magnetometer. People who [ail the magne-
tometer are taken to a nearby area to be scanmed with
the wand.

With the baseline staffing configuration in place,
SLOC staffers can alter any numbser of variables —
get rid of a line marshall, increase the security,
increase the number of bag checkers — to determine
the effect it will have on the imeliness of spectator
flows. "One of the beauties of the modeling is that
you can go in and change the parameters and run
it as many times and as many different ways as you
want to, and we've been able to do that. If loading
time changes, inpul capacities at the mags change
— gll of those elements are in the model — we sim-
ply change the parameters and run it again and see
what it tells us,” says Thomas,

Bodies in motion

SLOC developed a general transportation plan with
federal, state, and local authorites for traffic through-
out the venues, the University of Utah campus, and
the city of Salt Lake and surrounding areas. The group
had ro accaunt for the ransportation needs of approx-
imately 3 500 athletes; 9,000 media representatives;
7,300 sponsors; 20,000 staff and volunteers; and 1.7
million spectators,

Thormas explains, "We've done a number of rans-
portation models for roadways and highways. We've
gone through and used simulation modeling to
model all the traffic on the main corridors and high-
ways that will serve the Olympiles. And as we get
additional information from our ticket holders and
spectators, we continually update and adjust those
models.”

In addition to being able to anticipate traffic con-
cerns on the highways, SLOC had 1o consider how
to transport pedestrians thronghout the Olympic
theatre to minimize congestion. As any city planner
can tell you, the easiest way 1o reduce traffic is 1o
reduce the number of cars.

The park-and-ride lots serve this purpose, allow-
ing spectators 1o park their cars a sufficient distance
away from the competition venues and ride shut-
tle buses to the events. This plays into the industrial
engineering mantra of promoting efficiency through
matetial (or in this case people) handling — getting
the most people to the venue in the least amount
of time and expending the fewest resources.

On a visit to the Utah Olympic Park venue in the
Fall of 2000, Leavy and his staff walked the path spec-
tators would use to get to the venue. It was a long,
arduous trek — all uphill. Tt teok a minimum of

25 minutes, and that was from the shortest origi-
nation point and with a clear path. Perish the thought
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COMPETTICN VEMUES

Deer Valley Resort
Park City. Litah

+ Freastyie aarals
* Freestyle moguls
* Slalom

E Centar
West Valley City, Litah
= lce hockey

lce Sheet at Ogden

Oigdan, Litah
+ Curing

Park City Mountain Resort
Park City, Litah

« Snowboarding parallal

+ Snowbaoarding halfpipe

= Giant slalom

The Peaks lce Arena
Provo, Utah
* |ga hockay

Rice-Eccles Olympic Stadium
University of Utsh, Salt Lake City
» Opening and closing ceremonies

Salt Lake lce Center

Salf Lake City, Uitah

= Figure skating

= Short-track speed skating

The Dlympic Village, located on
the University of Utah's campus,
will howss athletes, coaches, and
officials of the 2002 Gamas.

‘Snowbasin Ski Area

Wasateh-Cache

Mational Farest, Uitah

= Downhill skiing

+ Combined downhill/stalom skiing
= Super-G

Soldier Haollow
Soldier Hollow, Utah

* [Biathlon

* Cross-country skiing
« Mordic combinad

Utah Olympic Oval
Keamns, Liah
» Speed skating

Utsh Olympic Park
Park City, Utah

= Bobsleigh

« Luge, skebston

« Ski Jumping

* Mordic combined
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PROVIDES A COMPETING HOME

What is a univaraity ta do when it lsarms a mas-
sive undertaking such a2 the Olympie Games wil
be sweeping through ks campus for more than
a month? Enpage in one of fhe biggest facilities
parning projects it has ever tackled. The Lrivarsity
of Utah in Salt Laxe City will house athletes,
coachas, and officials in the Olympgsc Villags, a
large prosct that entailad beth renovating stand-
Ing facllities and constructing 21 nenw buildings.
The Unhwersity's Rice-Eocles Stadium will sare as
the sita of the operng and closing ceremonias for
the Games.

Other than the computer-alded design software
ugsed by anchitects constructing and renovating
Buddingz for the housing project, no software was
used by the faclities planning t=am, which was
headed by the Unversity's director of faciities plan-
ning, M. Anne Racar, The team addressed its
matarial handling, transporiation, parking, and
bisdgeting lsaies with value engineearing and a ot
af comman sense,

Compeding home Sway Tram rome

Vitere do you place nearly 3,500 athistes whan
they ara not practicing or competing? Start with
the obwicus and build the rest, The unlversity has

An easy way toget from Hortage
Commons, part of the Olympic Village, to
the main campus of the University of Litah
is by taking this stylish, pedestrian-only
bridge. it certainly beats trying o cross
tha sik-lana highway that runs baneath it.

gpert twi years restonng its student-housng com-
pla, Heritacg Commmons, which is locatad an his-
torc Fort Dowglas, 3 138-year-old LS. miltary
installstion, For thelr effiorts, the uniersity was hon-
ared with a 2001 Mational Trust Presersation
Awiard. In addition 1o that landmars renowation, 21
new Iow-rise apariment and sulte-style LN wara
buitt for studant housing and Chvmplc athlete usa
o the camgpus,

Tha universlly's housing preparations have been
prediceted on its ocwn siudent housing nesds, nat
on the fact that the Olympics were coming, paints
out Races. Theme are aporoxdmataly 2,500 studert
beds and 3,500 Ohmple athiete beds avalabla in
the complex, The students have been ng In the
lacilties for 8 year,

O material handing Issue facing the achaol
I3 mandng studant fumiture cut of the reoms and
bringing in furniture for the athletes, which wil
ba accomplished with [abeled, standandired boxes
and & staif of 45 movers, Another was how 1o fesd
alf thase athletas. A new dining faciity was con-
structadd with a inading dack on thea first flocr and
the kitchen on the second floon Dar Adaine, asals-
fart vice presidant of student afalrs, expiains that
It recpuinas just-in-tirme managemant ta gat the faod
from the loading dock to the kichen and put awey
The cafeteria i desigred in the marché-styla —
likee an open markst — as atime saving and qual-
Ity measure, Common throughout Canada and
Europe, this stye of food service provides fresh
food, prepared o arder diractly in front of the cus-
tomer, Ina short amount of time.

Theacoomenodations at Hentage Commnons wes
desigred to accommodate Paralympic athletes,
which wezs ot a probiem becanss the buidings had
T meet the Amenicans with Disabiies Act requine-
ents.

“We designed the entire site to be ADA-friandy,
and that's already had payoffs for Us 85 8 uni-
versity because of the kind of studants we're now
abim to attract. As far as the bulding, they all have
alevators, which has really faclitated movernant
throwghout the complex: Thera ian't a pattway in
that roughiy 30 acres fhat vou have to use a stain”
acoording to Jabn Hulsh, director of camous
design and corstruction.

A pedestrisn-only suspension bridge connecis
Heritage Commons to the maln camgus of tha
Liniversity, orossing over a sik-lane highway, *if we
hanver a six-lare higmeay that ssparates Haritage
Commons fram main campus, Its absclutely cril-

I3l to have this pedastrian bridge, not anly for
convenlence and safety, but to truly integrate the
twi sides of the campus together as ong,” says
Facer.

Getling amund
Parking and transportation concerns abound at
the unmarsty, but Racer and har stafl heve worked
with university officals and transportation services
ag wall as tha Liteh Transt Authority 10 ensure
snoath Rows. In fact, says Hacar the amaurtt of
traffic the uriversity sees will be hower than sl
for a number of reasons.

The university has had a shuttle systemn in place
for maryy years for students, and it has established

The team addressed

its material handling,
transportation, parking,
and budgeting issues

with value engineering and
a lot of common sense.

various allernatives to single drivera trying to pet
around In their cars, including a gt rail system
that runs through the campis an & north/south
ne. The university |s curmently constructing addi-
tiona lines that wal run throughout the campus.

*Dwr availability of parking is becoming more
and mare challanging,” Bacer notas. "The shutte
systam has been an abeoiute sahation i the past
12 1o 15 vears its been used. The integration of cur
shuttla systern, bicycles, maor pathways, oar-
pocing, the use of the buses, and now light rail
— wi'ra ding just abaut everything that we pos-
sibly can 1o encourage peope to use alternative
trarsporiation 1o realy coordinate all of the trans-
ponation on campus,”

A primary ressan for the dacmease in trafic s
that the Linversity reschaculed it soring break ta
thres weeks in February instead of the fraditicnal
Ereak in March. Abaut 12,000 unversily siaff mem-
bers will remaln on campus during that: time,
instead of tha usual 38,000 to-38,000 popuia-
tian of ataff and studenia.

Basebal bats o 1he budget
Huish notes that the budkget for this massive uncer-




laking was tacklod with value engneing on
one end of the spectrum and & Daseball bat
an the ather, Thowgh it's claar ha Ia joking
il's alsa claar he may have readed (hat base-
call bat at times, “Al the different stages of
developmant of the projeot — schamatic and
design development stagas wia hold value
angineering sassions dividing Into ieams for

pear review of the design team's wark., Cost

by 50 much our issus at

cutting T nEcassa
the urtversity, thowgh, ¥YWe'ra really after gual
iy sues and partcularty sustainable and main-
lainable construction,” Hieshy S5,

For Adama, value enginesring consisted of
things like making =ure the right kinds of win-
dows wears Lised 20 e cranks on am worked
and the paint chdn't crack. The maintenance
staff had standands for the design elemerts of
the buiidings. To taciitate this, Hush's oflica
orepared 8 design guide for consultants,

Ol course; we insist an good budget pre
santaticns In those value management ses-
sipng, and Fit's apparent that there are budost
problems, then the univeraity as well as the
'cold team’ raviewers — the peer niniswers —
will 9o to work on that budget and do some

achual valua enginesring cost cutling in propos

ing altematives for design teams to uss to get

the project down in cost,™ Huish explains,
Racar adds that the costs of tha project
wierg tha sole rasponsibdity of the univarsity
“There |s a misconception that s accepted
braadly — incarrectly — that the Oympics ars

payling for these faclities, Its a 5120 milllican
project far the new faclities onky. Tha renova-
tiar af the historic builldings 2 alf being dona
through private funding, The $120 milkan for
thie rrawe Constructon B belng pald frearmy uini
vareity funds, not state funds, SLOGC is con-
tribauting £28 mifion within @ lease agreement
to use the facilitias for the parod of tima they
nesd,” Racar explains. SLOG is also leasing
the: Rica-Eccies Stadium for BB milllen for the
period of the games

Thare was a budget for each of the buig-
ing sites, which included five nalghborfoods
plus guest homes. "It was really a collabora-
liver stiorl. Thans were days when we didn't liks
onE anotner, DUt we ais0 undersiond the wl-
mate goal of what we were frying to accom-
plish ard that was 10 buid the mast dynamic
lacaiity that we could comé up with under tha
buciget constrairs that we: had thoing us,” says

Huish

of severe winter weather conditions.,

Leavy says he and his team collected data
(“¥oru know, the indusirial engineering tme
studies kind of thing”) and after studying
the problem, they convinced SLOC to pro-
vide some additional shuttle' buses for spec-
tators who would find the walk oo
challenging people of ill health or
advanced age. The simulation team did far-
ther studies to determine the number of
shuttle buses needed given a certain per-
centage of spectators who would request
the service, After reviewing all the data,
SLOC decided 1o provide shuttle buses for
all spectators, eliminating the walk. A con
tributing factor in the decision was the pre-
existence of a shuttle bus loop with a

drop-off point near the venue.

Let it snow

Although simulation software cannot pre-
dict the weathet, it can help peaple prepare
for it. The simulation team put weather fac-
tors inte the Snowbasin venue model to
derermine how ineclement weather would
affect the more than 20-mile Tun from the
park-and-ride lot 1o the venue

“Before the simulation was ran, we'd have
them [SLOC] choose and set different para-
meters, one of which was the weather fac-
tor,” explains Leavy “They could pick it as
good weather, bad weather, blizzard, or what-
ever. And that would affect the average travel
time between the park-and-rides and the
venue, which would affect the loading of the
vermes.”

I it wouild take an hour and & hall w wans-
port all the spectators in good weather, per-
haps it would take an hour longer in bhad
weather. Having this information in advance
enables SLOC to issue advisories to the gen-
eral public about when they should arrive
ata verue and what to wear.

This is not only critical for the winter
games, but for the summer games as well. In
the 1904 Olymples, having only one water
station 12 miles into the racing competition
caused one American athlete to collapse from
a stomach hemorrhage in the brutal heat of
5t Louis. Another athlete dropped out nine
miles into the race from exhaustion. A hall-
mark of industrial engineering training is
common sense, a valuable too] for anyone
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Money always an object

Saving money is sometimes the goal of industrial engineering, but
mote often it is the consequence of making processes more effi-
cient, The latter was the case when simulationists examined var-
jous ways to load the shuttle buses, Instead of having bus stalls
that were lined up behind one another at a curb, the simulation
team determined that a double stall or two rows of buses would
be faster. According to Leavy, they also determined that the buses

should move together at the same time

as a train with many

g

PROPORTIONS
Aftending the 2002 Winter
Olympics and Paralympics:

& 3.500 athletes

4,000 media represantatives
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Sean Becker is a mamber of the
Mew Zaaland Curfing Team that
will compete at the 2002 Gameas.

7,200 sponsora
20,000 staff and volunteers

1.7 million spectatons

Sowrme: Salt Lake Orpanizng Committon
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cars — to make the process more efficient. As any industrial engi-
neer or lean management guru knows, you don’t have to increase
capacity to enhance throughpur

“What we determined was that in some cases they didn't need
to increase the number of buses in order to get the people there
on time and unloaded on time. What they needed to do is have
good traffic control. 5o that'll help them in planning and having
people guide the buses at the venue — kind of like the people that
guide airplanes into their gates," notes Leavy.

The economics of pulling off the Olympics are astounding,
Thomas tallies the design and construetion bill alone at $500 mil-
lion for the 20 major venues, including temporary and permanent
facilities, and the roads, highways, park-and-rides, and operational
projects, Anything that could reduce the amount of new con-
striction in favor of implementing hidden efficiencies was a wel-
comed idea.

The quiet winter wonderland known as Salt Lake City will soon
be inundated with athletes, coaches, and spectators — most of
whom know little or nothing about industrial engineering. But
having applied some tocls of industrial engineering, SLOC is ready
o impress all visitors with its production of the Olympic Games,
Perhaps more importantly, it is equipped o handle any number
of contingencies relating to security, material handling, and spee-
tator flow. And what makes them think they're so prepared? The
fact that they have seen it all before — through simulation,

Monica Elliott is staff writer for 1IE Solutions and Industrial
Management magazines
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