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By David B Miller, Associude Editor

Fas - God we bast; evervthing else
we chiock,” 18 a wiase, 17 some-
what cynical, phrase that can
ke apphed o renowvabon work, Without
as-huilt drawmgs, contractors are foreed
to make assumphons based on observa-
tion, measurement and knowledge of
standard building practices af the hme.
Fxperienced huilders may he able o
make surprisingly accurate predictioms,
hut it is sl a wise prachce fo donhle-
check.

M Industrial, one  of  the
Rudaolph /Likhe Companies, 15 using a
new method of seneratingr preciss as-
built drawings for existing structures,
without  spending  countless honars
gathering Fiedd measurements.
Appropriately, this method for combirm-
ing comtractor faith in estimates and pre-
dictions 18 heing used for an extensive
renovation of the Matherhouse, awned
by the Gisters, Servants of the
Immaculate Heart of Mary, m Meonrore.

GEM Industrial 15 usimg laser map-
ping technology to route the new electri-
cal systems it is installing and the
mechanical piping heing mstalled by
project pariner Monroe Plumbing &
Heating Co. Byen with the new technol-
oy, the skills of these contractors anel
construction manager, The Christman
Company, will he tested, because the
Maotherhouse project 15 far from a bypical
renovalion.

UMIQUE CHALLENGES

Ag with mask renovahiom projects, the
greatest challenpe f overcome at the
Motherhouse is the age of the building.
lhe ariginal wings of the Motherhouse
were built during the Great Depression.
I'he chapel was added i the 1940 and
anather wing m the 19%50s. The 376,000-
square-foot building will previde sepa-
rate residential umits for 240 siskers, phm
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affices om the main and grouand floors,
Spoecial care 15 beings taken to Preserye
decorative plaster on the -year-old,
1R-inch walls and the brass, COppT and
Taffamy lirht fixtures, which are being
reinstalled by GEM Industrial. The
freatest challenge, however, lies inside
the walls, where there are few air gaps
that can accommaodate new mechanical

GEM Industrial is filling the ceiling of the lower
lavel of the Immaculate Heart of Mary
Motherhouse with radking, piping and ductwaork
for the clectrical and mechanical renovation of
240 residential units and offices. A geothermal
heating and coaling system is being installed.

and electrical systems, Because the
Sisters, Servants of the lmumacalate
Heart of Mary, wanted te create a sas-
tainable design with every considera-
tien given to recycling and protecting
the environment, a lot of new mechani-
val piping will be placed into these nar-
rovw spaces along, with the wiring amd
data comnections to equip the fcility Tor
the Z1st century,
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An artist’s rendering of the Immaculate Heart of
Mary Motherhouse'’s courtyard, in Monroe.

Dhringe the renovation, electricians
will double the number of outlets and
nstall a neswe substation. The entire elec-
trical systemn is being removed and
replaced, and the service size doubled to
aceommuadate the health care requine
ments of the building, Every room is
alser beings equipped with tele-data con-
T timE,

The existing heating svstemn, where
steam was transported from the power-
housse via underground tunnels, will be
replaced with a geothermal HVAC sys-
termn wsing 232 bore holes, each 450 feet
teep, and a central chiller plant for air
1.'{:-nditim1ing.

“As you g down inte the surface of
the Earth, the temperature becomes con-
stant in the mid-50 degree range,” said
Ron Domnal, manager of sales and mar-
keting for GEM Industrial, “Water in a
clised-loop system will run through
compressors and the circulating water
will e used fo transfer heat into the
ground or extract heat from it for heat-
ing and couling.”

The system is augmented with o tw
conventional boilers W provide addi-
ticnal heat when necessary,

Twenr clused-loop pipe systems will be
needed inside the building 1o heal and
coal each residential wunmit, Since the
building previously lacked a couling
systern, the secoasd supply-and-return
loop is being [ilted inlo spaces nol
designed Lo accommodale it making ila
difficult and tight il for the new pipes.

A gray waler syslem, believed lo be
the largest system in Michigan, also will
compele [or valuable space inside the
walls al the Moetherhouse, Walcr [rom
loillets will drain into a standard sanilary
swslew, where 1L ullimalely will end up
al a waslewaler leealment  [acility,
However, waler [rom sinks, drinking
[ounlains, bathtubs aond showers will




drain inlo a gray water collection syslem
and be [illered through a construcled
wetland on e campus, where il will be
lrealed and reused in the Loilel syslem,
Swales are being consleucicd in parling
lols o manage and keep slorm waler
and runell eul of municipal storm sew
ers, Asa resull, potable waler usage will
b cul by more han 50 percent, and 100
percent of storm waler will be retained
on sile.

The Sislers are commitled to the envi-
ronmenl and are implementing the
preservationist philosophy of using pre-
clous resouices wisely and reverently,
leaving as lillle imprint on the land as
possille. With the crealion of wet mead-
ows, pecdeslrian pathways and prairics
of nalive and indigenous plants, approx-
imalely 60 acres of the 280-acre canpus
is allected by the renovation.

LASER MAPPING

Civen the unique nature of the
mechanical systems at the Motherhouse,
the vast quantity of Hme and materials
should come as no Surprise — 170,000
pounds of duct, 1,200 air diffasers, 490
fan coil units, 12 air handling units, six
heat recovery units, 160,000 linear teet of
piping 240,000 lincar feet of geothermal
piping and a minimum of 120,000 man-
hours. Adl of which is in addition to five
protection, insulation and other work,
Letore this awesome task condld  even
Begin, a new tool was used to map pre-
cisely every inch of available space,

Ihe mapping system works by send-
mg laser pulses out into the space,
When the pulses hit something solid,
they are bounced back to a receiving
unit. By sending the laser pulses out
from multiple locations within a space,
operators can analyze the returned
pulses and generate a three-dimension-
al point cloud that accurately depicts
the shapes and dimensions in the raom,

“looms in a building like this might
not be square or level,” said Daonnal
YLaser mapping shows us the condi-
tions, as they ewist, so that we can fit
equipment and piping to suit the avail-
ahle space.”

I'he svstem is accurate towithin ane-
fourth of an inch at J30 feet and can
mather 10U data points per second.

Lior a typical boiler room, a single
scan would take approximately 10 min-
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Laser mapping helped GEM Industrial plan how to run piping along a curved passage for a gray water

recycling system that will reduce water consumption by more than 50 percent at the Immaoulate Heart of

Mary Motherhouse.

utes. Operators can increase the dis-
tance between sach point to do scans
more quickly, or can do an extremely
accurate scan whete points are penerat-
od every sixtecth of an inch. A consider-
able amount of information can be
obtained trom these point clouds in the
tield.

“When the svstem gets a return pulse,
it measures the intensity of the object
that was kit sadd Brian Uleck, CAD
engineer for GEM Industrial, "Lt creates
ditferent colors tor different intensities.
It something is metallic, it will have a
hizher intensity. Lrark or softer abjects
will have a lower intensity.”

LM Industrial purchased its laser
mapping gystem from Cyra
lechnologies, Ine, in San  Kamon,
California. lhe system includes the
scanner, battery pack, computer, soft-
ware and spherical targets, When placed
in an area to be scanned, the spherical
targets are a means of tying multiple
scans together At the Maotherhouse,
laser mapping detected several structur-
al peculiarities that otherwise might
have gone unnoticed or heen very diffi-
cilt 1o detect using the traditional field-
measurement approach,

“I'he baoiler room only has a T-fool
ceiling, hut some of the columns are
twisted abaut three-gighths of an imch,”
caid leck, “There iz no way that we

would have picked that up with field
measurement.”

Laser mapping had a direct impact on
the design of supports, piping and duct
work in the basement For example, the
stupports that carry pipes balow the ceil-
ing in the bazement level hang from
uneven heizhts Without laser mapping,
each section would have to be mea-
sured to see which was lowest, so that a
pipe system that would not further
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The gecthermal HVAC system being installed at
the Immazulate Heart of Mary Motherhouse
requires drilling 232 bore holes, each 450 feet
deep, on the 280-acre campus in Monroe,
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reduce the overhead space could be
designed. With laser mapping, a system
that preserves overhead space way
much easier to ceeate, The point clonads
created by the system can be used in a
variety of other ways.

GEMERAL APFLICATIONS

Unee scans are completed in the field,
the data can he taken back o the office
where systemn soffware can be used to
create a three-dimensiomal model that
can be exported into popular CATY pro-
grams  including  AulnCATY  or
Micrastation, The program also com-
pares gathered data against ity internal
library of standard comstruction compao-
nents, When the CAT) model 15 com-
plete, it will show the specific type of
steel beam, instead of simply its shape,

“It takes more hme to turn the data
inte an AntaC AT madel, but that gives
s a realistic picture of what is here,”
said Pleck. “We can use the AutoCAD
drawing for piping 1:1}:‘1:-1.11:-:, 4w Cilll
fabricate pipe in the shop rather than
on gite.”

Althougrh it does take time o translale
the raw data inte an AutvCAD formal,
the system was still o timesaver atl the
Matherhonse.

“With abintt bwor diys of scanning and

With laser mapping, GEM Industrial discoverad
that some of the support pillars in the lower level
of the lmmaculate Heart of Mary Matherhouse
wire twisted thres-eighths of an inch. Laser map-
ping also made it easier to plan for the uneven

heights, size and directlon of joists.
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GEM Industrial electricians ara raplacing old electrical panels, rig

i ]
ht foreground, with new electrical

cwitches and a substation. The number of outlets in the Immaodate Heart of Mary Motherhause is being
doubled, and tele-data connections will be available in each residential room and office.

ree weeks of modeling, we gol data
Uial would have taken us at least bwao
months Lo do by hand, and it would not
have bheen as accurate,” said Tleck.
Because the systemn increases the
speed and accuracy of field measurimg,
il has applications beyond venowvabion
work, According to Pleck, a new version
of the sotbware recently was released to
malke the system much eagier o use for
survoying, The system alao is of preat
value to road crews, because they can
take accurate measurements without
diverting tratfic on existing roadways or
endangering workers. And since the
unit picks up data so rapidly, an ocea-
sional pedestiian or car crossing the
scan area will not have animpact, unless
a very fne scan is being done. This fea-
lure also allows the system o be used m

some ndustrial environmenls withoul
stopping production. GEM Industrial is
offering the service o engineering and
architectural firms to develop exisling,
as-built drawings,

“GEM Industrial sees lascr mapping
as especially valuable in manulacluring
facilities, power plants and relineries,
where mapping can be done withoul
affecting operations, All mapping can be
dome prier te a shuldown, saving lime
and money,” said Donnal,

GEM Industrial could nol have selecled
a better lovation than the Molherhouse o
teest the aceuracy amd usefulness of laser
mapping techoology and conlirm ficld
conditions for eslimaling and planning.
After all, GEM Industrial has a long his-
try of confinning the fhith of customers
and communily, 3%
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