
ConstructionCoordinatorGets
EducationIn RoofSystemsAt
DukeuniversityMedicalCenter
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DukeUniversityMedicalCenterhasa lot

of roofs. Approximately300, comprising

2.5 millionsquarefeetof roofsurface.Sofar.

WhenTim Pennigar,Coordinatorof Medical

CenterMaintenanceandConstruction,

arrivedover 12 yearsago,hewill tell you,

"We probablyhadoneof every roofing

system knownto manout here. A real

smorgasbordof constructionfrom the

1920s on." WhenPennigarleadasecond-

generationof reroofingin the mid 1980s,

he got a real educationinwhat worked

andwhat didn't. And why.

"Wejumpedonthe single-plybandwagon,

usingit to recoverexistingBURs. Some

of thoseworked, but, becausesomanyof

our roofsareusedfor mechanicalsystems

andseea lot of foot traffic, the single-ply

approachwas not a goodmatch." So

what changedhismind?
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As Pennigarputs it, "Our mainhospitalis

a 150,000 squarefeet gravel-ballasted

PMR(protectedmembraneroofingsystem)

with four-ply BURon aconcretedeck
with 2 or 3 inch Dowblueboardthat was

J built backin the 70s. I was askedto

evaluatethis roof to look at the possibility

of puttinga heliportontop of the hospital.

I thoughtthis wouldbeagreatopportunity
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InstallinglIGHTGUARD@ononeof themanyT.ClearProtectedMembraneRoofSystemsatDukeUniversity.

to showthearchitectsthattheseroofs

wereareallybadidea.But,whenI
removedsomeoftheinsulationindifferent

areas,lowandbehold,I foundthat Icould
tracktheasphaltwithmythumbnail.On
closerexamination,wefoundthat the
onlyproblemswehadhadwiththisroof
werewherethebaseflashingswere
exposedtothesunandweredeteriorating.
But,therewasn'tanythingwrongwith
themembraneafter17or 18years. We
startedlookingatPMRsalittledifferently
afterthat."

T. ClearPMR:TheClear

ChoiceForExperts

Intime,Pennigarsettledona I Clear

ProtectedMembraneRoofSystem(PMR)

that usesa fully-adheredbituminous

membraneashissystemof choice.As he

says,"Wedon't do loose-laid.Wedon't

want to givemoisturea voidto travel

through." Ishesatisfiedwith the results?

Hecontinues,"If we payparticularattention

to ourperimetersandpenetrations,we are



havinggreatsuccesswith PMRs. Ifwe've

doneourjobs,leaksaren't inthe fieldof

the roofing.Theyareat a penetration,so

they arepretty easyto find. Rightnow,

we haveabout120,000 squarefeet of

reroofinggoingdownon50 separateroof

elevations.Weare usingthreepliesof

torch-gradeSBSappliedto concreteor

gypsumplankroof decks.Wealsohave

another85,000 squarefeet of newPMR

goingdownonnew clinicconstruction."

At DukeUniversity,Pennigarisusinga
combinationof stone-ballastandLlGHT-

GUARD@ballastedPMRs.Pennigar

explains,"Typicallywhat we dois inareas

wherethe roof hasnoequipmentonthem,

wetendto usestone.We'vefoundaquarry
that hasastonethat blendsinwell with our

buildings.Whatwe'lldowith LlGHTGUARD
isto useit onroofsthat havea lotof foot

traffic or abuse.TheLlGHTGUARDpanels

are agreatmatch."

T. ClearPMRsProtect
TheMembraneForLife

Pennigarwill admit that hisapproachto

roof designis basedon aninstitutional

outlook. "Wedo thingsa little differently
thanincommercialconstruction.We'rehere

for the longhaul." Headds,"My thinking

was that I wantedto adaptour roofing

designsto minimizeroof maintenance."

Inorder to minimizemaintenancecosts

oncloseto 2.5 millionsquarefeet of roof,

Pennigarhasgoneexclusivelyto PMRs.

ExplainsPennigar,"In conventionalroof

designs,the membranesandflashingsare

exposedto sunlight,weather conditions,
andmaintenancetraffic whichdeteriorates

the roof over time. Coveringroofswith

T.ClearPMRs,we are ableto minimize
maintenanceontheseroofs. Basedon

what we've observedat our otherfacilities

that havebeenherefor twenty years,we

think we canextendthe life of a roof by

at leastten years,maybemore."
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Roof replacementandaccrued investmentvalue costs only, Investment accruedbeginswith conventionalroof

replacementat year 20. Assumptionis 20/0annualincreasein constructioncosts and investment return is 8% annually.

Tim Pennigar's life Cycle Cost Comparison Chart

A T.ClearPMRCanPay
ForItself

Pennigardoesn'ttake anybody'sword as

fact, but comesto hisown conclusions

basedon researchandexperience.

Pennigarstates,"Fromwhat I'veobserved,
mostconventionalroofsaroundhere

aren't goingto last. 25 years isa luxury.

If they are not well-maintained,it will be

closerto 15 or 20 years. But, I've got

PMRsherethat havelasted30 years,and

I canprobablyget 35 or 40 out of them."

Pennigaruseda 40,000 squarefoot roof
on avivarium at DukeMedicalCenterto

createa life-cyclecostingchart. According

to Pennigar,"Becauseit was a dead-level

metal deck,a BURwould havecost a

pretty goodpremiumbecausewe would

havehadto installa tapered insulation

system. With anadequatenumberof

drains,we were ableto godead-level

with a PMRandsavesomemoney."

Accordingto Pennigar'scostingmodel,a

$400,000 PMRafter 30 yearswill still

havecost himonly $400,000. But a
conventionalroof that wouldhaveto be

replacedafter 20 yearswould cost
another $600,000 basedon an annual
inflation rate of 2% for construction.

And another$695,385 wouldbe lost in

accruedinvestmentover the sameperiod

basedonanannualinvestmentreturnof
8%. Thatmakesthetotalcostofthe

conventionalroof$1,695,385over30

yearscomparedto$400,000forthePMR.
Thatisayearlysavingsof $43,000on
thePMRwithoutfactoringinreduced
maintenancecosts.Inlessthantenyears,
thePMRhasliterallypaidfor itself.As
Pennigarputsit,"Thatmoneylooksawhole
lotbetterinDuke'sassetmanagement
accountthanit doessittingontheroof."

Aspartofhisinstitutionalthinking,
Pennigarwonderswhatwillhappento
thenextgeneration.AsPennigarsays,
"Oneofthequickestrisingcomponentsin
a bidnowisdisposalfees.In30 years,
whenI getreadyto teartheseroofsoff
ordosomethingwiththemagain,there's
noreasonwhyI can'tsimplypullupthe
LlGHTGUARDpanelsandstorethemto
theside,torchdownonemoreplyofmod
bitoverthetwopliesthatarethere,put
the panelsback,andbedonewith it."
Wecouldn'tagreemore.

Fortechnicalinformationoralistofnation-

widemanufacturer'sagents,callT.Clear
Corporationat1-800-544-7398.
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