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in 1995, new
construction

was S$535 billion,
8 percent of the
GDP, and provided
employment for

6 million persons




Director’s Foreword

bt Basilidinge aowl Fire Reseorch Laborarory (BFEL) of the Piackorral Irsspiure of Soeadands and
lechnology (NIST) has enjoyed inscresting and Fruirful activithes in fiscal years 1995 and 1996,

We are privikeged to werve the very impormant industries of conscruction. The qualing and cconomy of con-
strutend Bacilithes are importam o the competitames of ol US. indusenes and everyones quodny of like
Consider hom a fire in the hoadguanens of a company can ermpenil the vabdiey of the busines as well
thwe v off the ocoupanis, mosiure soowmdaron aod g i de walbs of 5 o threeen thes dhrrahsl-
v of the strucrure and the health of the occupants, and ceccssive oo of LS. construction can cause -
v ard ther well payinge plds o muwve overseas. Each of thoe :L'n'h":'fln i sbdreaed by the sooomplsh
s descnibeed herein

The imdisseries of comstrsction served dimeoty by NIST csmposs one of the nutions Langrst eoomonmic
st In 195, now coontrocton was 5555 elbon, 8 perocnt of the GIDE and prosadied ermplosmens
o G mullion persons. When renovation of costne Bolivics B inchuded. annoel imectmont 0 comETECoN
exarvnls RO bz, The irduserus of consemamon are diverse. Ther indude munafoneen of marerals
and expprnent (sach o aocl, sir-conditoners and excareaoors), plannens and designen who intograce mate-
rmls and epoprmcm fBom many manuiaonunens o mees owners and e’ neods. congracior who unkd
the facility on s site, fire saficry servioes and their supplicrs. and regulston sospomible w foderal, stue, or
kol povernments foe e wunerytal quualiny and poblic health, sabety and wellan:,

In this report we grve subsiamial anention 10 our imashement in the wosrhe oo thie Whine House's Manional
Science and Technoloy Council. The Coundil is charged o coordinare and fscus foderal R&D wo respond
effecrively o narional needs. We have helped to esablish and lead it Suboommiree on Consmrucnion and
Building (C&B) 10 coordinare and define priorities for federal rescarch, development and deployment for
the industries of conanaciion, C&B s made up of 14 foderal apencies which aliopether conduce annually
over 5300 million of constructhon-related RE D, CHB has worked closely with leaders of the indusiries

of costruction b define the vision and goals for improsed perfocianioe of comsimme ted facilinees and con-
struction practices. As describod in this reporr, these are having profound influence on the focus and effec-

viveness of our worls,

The Largest ane e imparcm paris of chis eport deserilye our major aceomplishimens in 1995 and
1996, We simmatize these accomplishments and describe how e obrain detadled information on those
importnt w the reader, We also report progress on making our work oo cenaible wo porennal nsers
and collabormeors chrough the Interner, an award-winning video and generl interer publications. We
hoape you find this report inseresting and useful, We look forwand o working with you and ro your
comments that will help us Improve future reports.

RN\

Lywrswe, HFNL




Apparaius for measuring photodegradation effacis
an polymeric material

Protofype Mon-Line-od-Sight Surveying Sysiem Habe varlhyuake




The Laboratory's mission is to enhance the competitiveness of
U.S. industry and public safety by developing performance
prediction methods, measurement technologies and technical
advances needed to assure the life cycle quality and economy of

constructed facilities.

Programmatic Thrusts
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Selected Technicai_'. '

Accomplishments

High Performance Materials
and Systems for Constructed
Facilities

1.1 Photodegradation laboratory established
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= 2 HEEARCE g, P hotodegradation eflects of polymeric material was estaldlished o
rEEUItlng l’.‘[II'EE“'H' BFEL. The laboraory s equipped wich apparats capable, for dhe frse time,
g E ol ¢ 'i:-l'l[l’l.'-”i N temperatars, homidicy and specteal uloavicler mudizmes
and indirectly
within rigied performance bounds and equipped with a robooc arm, fber
ffﬂm degradatln“ opric cable and a '\"'""-'\.I'.'\.:‘I.\:‘I'H\. ermcrer for auromacically assesis 1 changes oo
- cneerials absoepiiviey ancd specoml irrsdinee over cme. Ulleravieler radiation
of Pﬂlntﬁ h’:" uv degrades almost all organic marerials, incduding paines, plastics and compos-
ires. While it is difficult wo grive 1 prrecise hgure, che los resuleing divecdy and
and by water, ; ey g YA
indirecdy from degr: '||_‘| scion of paints by LW and by wiarern, eicher alone or b
elther alone or In concert, i the UL, s prabalbdy ooy bil ||-:|||- af dallars each vear, The

resules Frorn the new laborarory will belp indusory develop improved meth-

concert, in the
U.S. is probably
many billions of

A nondesrrucove, specrroscopis method was developed by Tinh Nayven for
dollars each year quantifying thickness of a warer layer ar a coatingfsubstrate interface. The

Freaed 25 Loisedd cone a0 pwees-layver mode] derived from evanescene vwave theory

ods for evaluaring che effeces of LY on paines and SO,

1.2 Advances in coating adhesion

i
[he lees of coating adbesion is dirsccly relarsd oo I.IliLI'h.l.'\.""\"' af ol waged
bayier, sl henee ea seevice Like of polymenc sesrens, Fatlure of paimns ancd
coanngs often invelves loss of adhesion caused by weater thar reaches dhe
interiace with the substme, The BFREL research bas
resuled 1o a mew mechod for studying warer ac the
incerface thar will help indusoey develop inproved
migchads for evalusong dhe effecrs of motsmme accu-
mulacing ar che paincsubsorace inerface on oo
abbecting the adbesion of paines and coarings.

Expenmental Selup for Measuring Metal lons
al the Palymer / Substrate Interface
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Apparalus lor medsaring pholedegredation effecls on
pelymeric material
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1.3 Chloride diffusivity of
concrete prediction model
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1.5 Model for simulating
vapor compression cycles
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Selectéd Technical.

i.6 Patent on heat pump
performance enhancing
device

Distillation columa, eapabla ol chang-
ing rafrigerant mixties compogition in
heat pumps

By controlling the
mixture composition,
the heat pump
capacity can be
modulated in
response to changes
in the outdoor
temperature
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1.7 Advanced vacuum
insulation panels
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The photovoltaic
solar water heating
system has provided
over 60 percent of
the energy required
to heat water for a
family of four since it
became operational
in June 1995

Top: Solar
collection iy
Bollorm . Salar
pUwEred dmEstic
water heated

{.B Photovoltaic solar
water healing system
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1.9 Improved thermal
conductivity measuremaent
capabihity
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1.10 Implementation of
strategic highway
resaarch pProgram
technology
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1.11 Model for assessing
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FRET -1 Ty ATWANE TIREL OIS
<1 i 1 s ol eyl st
e =L WL LIRS o DO, ST

andd coanty hiphway i'-nr@gm Phased

o Al coonamiic morhod pecenitly
developed by Ehlen and Hamild
Mlassliall |'|'|.!!:|'.|: L| |'|_'|!":¢| SCaAke
bridpe engincers and project plan
NETS SCICTITVRD the crea |'|.|‘;'f'll'|':'l'|;,-n
af higghway briclges made of new
construction materials thac are
lipheer, eaxier o install, more
durable, and cormode les.

Birsdpel L0 pives stare e [FATTITRETIES
ol transpormcion an oviluation pool
m help them reduce the life-cyde
ooar ol makne Lrngg I :h; |.;{i._|:|'\.
highway svstem by bulding newr
|lr|-\.!.'_ 5 (el pep |.|I'II|;._ E l\.l-'_ll':_

= Il :rr__.

Birnclere= b wpsiri

Selected Technical
Accomplishmenis

1.12 Fault Detection and
Diagnostics (FDD) on
Variable-Air-Volume [VAV)
Air Handling Systems

|
ki " IEA 2
' curpr b fouber
Fodoo P a T RN Sy Bt = .
WL (Adial d TR TR RCE
—| swertormiines fauln detectnss
d disgnostics (FDD) on Vanshi
"- '} -|-|:-:...':'I L "'.1- ST RN =vs

oms. | he method uses readuals of
B RLTIT l\._ll..:l'\Jl\.' ] |'|I._'.._.'I1-T.' 'I"':'

.|| ifTiinaAnT =5 |||'\-||’|I 1S l_ll-d.j::l;_'||_'| f
faulei. Idealized steady-sare pamerms
al the residuals are then l_'..\.;_'l.ll"'l_'\il IR}
cach fault mode of operadion and
the elaiionship berween the domi-
pant symptoms and the Gl is
lemrned by wn Acrtbicial BNeaml
erworl (AMMN) using the back
propagacion algorthm. The cramed
rectiral ||.In||.'|l: (83 r|'||'l' '|'~i;_'\-.\,| |;.|
FLILY applicarions in sl time.
o pagers on this reseanch were
nreereed ar the ASFIRAE “Winter

Meeting in Atlant in Febhouan

I MG arsed 3 churd Dapeer 5 wnd

T WO "'I E';:...i_- BENT

Wariabla-Air-Valuma (VAN] Alr Handling System




1.13 MOIET; a porsonal
computer program that
provides guidelines for
controlling moisture in
building envelopes

Using BFRIX large calibrared hoa
b, Douglas Burch and Robert
Zarr completed an extensive labom
rory verification of MOIST, a per-
sonal compurer program, developed
in BFRL, that provides building
pracrucioners with che means w
develop appropriare puidelines for
concrolling moisoun: in |.:lu5|.1li.|'|_|__:_

covelopes, MOIST has been distmb-

witee] toever 900 individuals and is
currentdy being vsed by manufe-
turers of building marerials, mois-
e consualimnt:, universiie: and
rescarch laborarories, Prior to the
development af BAOIST, moisoune
control guidelines were, for the
IEICst JrAre, unsuprroreed by walid
rechnical analvas, The agrecrmene
lretween predicred values by
PACIST and che experin venl
resulis was within one percent mois
prire content for most ol the wall
specimiens, The resules of chis soucly
were prulilishied i L'-l.:lil.-l.l.i.l'l_g Science
Series 173 FAoaar and Mossaene
]’!'::.u.!.l';'.l' S Nl B Wi Clmrprr-
rracrion; Measired Ve Prediceed

HIST's larga
callbrated hot kox

BAST wae metencled o anclude
actics {and cathedral ceilings), The
revised moclel [:u.'r|hr:|1|.=.' a hear and
mioisture balance on an amic space
as g hncrion of tme of vear The
revized model includes; storage of
hemae aned maoistune wicthin constrie-
mon marenals, chermal mediation
exchange among the interior sur-
Facces, vanakle aric ventilarion rces
as a function of wind speed and
[T TTLIre: diflerence, and variable
stick-effocr air flows from che house
innees the attic. The relarive: humidice
int the howse below 15 permicned o
fHoat and is caloulaced from a mois-
rure balance on the whaole building
with the cffective leakage area and
PTCISTUTE FENETILON GIbe 4% H1puL.
I'he model is currentdly being used
eor elevelop b‘midr_'lil'u:ﬂ o conerol
moismre in cthe armcs of sice-luilt
hormes and manufacoired homes for
warious climarc repions.

IF the ume of MACHMST conld alimi-
nate medstine accumulacion in 20
prreene af the alfectied roofs and
walls i the LLS,, an annual savings
ol 230 million per year would resulr,

1.14 Indoor air guality
commissioning program

Andrew Persily and Sreware Dhols
have developed and implemented
an indoor air qualicy commisaoning,
program in the recently consorucred
Muclear Begularory Commisaon
Building in Rockville, Md. The
produces of this soudy iocluded
unigue data set of building air qual-
icy paramesers duriog and afwer con-
serucrion, and increased undersoind
g o o nuember ol Bssies chat
should be addressed in planoing
future indoor air qualicy commis-
stoning effores. The commuisaoning,
protocols developed in this projecr
will conrribae o the developnicne
of consensus standards for indoor
arr gpuality evaluations ol new and
exizting buildings throvgh ASHEAE
and ASTR. In addition, they ars
serving as key inpues oo the U5,
Department of Energy efforr mo add
an indoar aie qualiey commponent o
their Momh Amicrican Energy
Moniroring and Verification
Prococol (TNEMYT, The MEMYT
is being used o assess the impacts
of energy conservation mesures in
exisring buildings,
ancl it is currently
being expanded oo
addres the indood
air qualiny benefics
of these measures.

Huclear Regulatnry Commission building, Bockville, Md.
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1.18 Aircraft fire
suppressants

Wch the ley fire suppressant for in-

Highr aircraft fres, halon 1301, no
lexmaprer o procluction, barh che
Creparcmenc of Defense (Dold) and
the commercnd aviaoon imdustey
necd a replacement, Under sponsor-
ship of the Dol and the Fedeeal
Avianion Adminsomaoon, & ream of
MIST scientises have poos |'\.|.'\.1| thic
technical basis leading oo selecrion
of the optimal cur |'|_|'|r|'-.- awvailable
clrwemical, HFC-125, and generated
practical informanon for designing
retrofic systems thiar will come clos-
cot o the effectiveness of halon
1201, These findings have been
published as Fiee Supprecion Sprferr
Performnance of Afreriarior Agenes in
Adrerafi Engine and Dy Bay
Laborztory Simndasons MIST
special Publication 8™, 2 volumes,
1415 pagnes, Movember 1995,
Fichard O, Gann, ed. In pardcular,
the resuls on dynamics of fire sup-
pressant release inengine nacelles,
which provides the undesonding
o the fire boude empoyving process,
the cwo-phase pipe Aow, and the
character of the spray
necessary oo selecr an
rermacive o halon
1301 and designa
myeaningful cernfica-
(o prroeess fon
engine nacelle fre
prateciicn epplics-
ring, have alreacdy
been adapred by the
Baeing Commercial
Airplane L ompany
for the 727 and by
the LIS Mavy

1.19 Fire detection
systems for high spaces
[aircraft hangars)

Clurrent fire procection for airceah
hangars is designed o save the
Building, However, the high cost ol
miodern aircraft makes ic highly
desirable oo protect the conenes as
well, Under the sponsarship of the
Maval Facilivies Engineering
Clormmiangd (NAVEAC), Kachy
Motariznn of BERL and Joseph
Garr of MAVEAC led a BV
meentindustrye reanm char derer-
miined how new approaches could
leel tor guicker response co g smaller
fire, thus reducing damage o adja-
cent planee. The Tull-scale and labo-
raary-scabe darn ses are the mos
comprehensive and precise ever Rt
eratexl For high-ceiling endosures
and is already providing the com-
mereial fire protection communioe
and the povernment with the
knowledge noeded vo upgrade fire
detection and suppression sysems

i chese large buildings,

1.20 Effective fire
retardant for many
polymers

Mearly all polymer produces mus
mreet lammabilioy requireincie in
aclelition o satishyang the perfor
mance desires of consumers. For
sl polyrners, lire peclormance is
mier with fire rerardane addirives,
many of which are based on
bromine and chlorine Because of
possible environmencal and re-
cycling requirements, the search
for aleernacives o halogenated fre
retardanes is a subject of high con-
cern to-the plasocs imdustre

Takastn Kashiwagt ancd Jefrey
Gilman of the BERL Fire Science
Drivision ancd Sergel Lomakio of the
Fussian Academy of Sciences have
been studying mechanismes LY
reclucing the burning rate of poly
mers. They have now found thar
the combination of silica gel and
potassium carbonate, two com-
mon chemicals, 15 an elfectve Lire
recardant for 8 wide range of high.
uge polymers, including nyvlon,
prelypropylene and cellulose.

The mre ol e relese, the maose
impertant propeny in determining
fire hazard, is reduced by CRE
Fretor af three, with no sign

increase in smokes or carlson
monoxile production. Further
research is under way o understand
berrer Lo this foemclaion alleos
range of marerzls, The

such @ wi
restiles have been presenoed o che
Sociery for the Advancement of

harerial and Process Enginecring,

Lzfi- Fire tests in aircrafi hanger



1.21 Simulation of
polymer behavior during
fire exposures

Pduch induscral design of nee
ruterials & now accomplished wsing
miolecular mosdeling of the chemi-
cale, Cvwer the past fow years, BERL
chemist Bare Myden and co-work-
s have developed such a capabilicy
for the reponse of simple polvmeric
marertals ro Ares, Bows under a
cooperative agreement with Biosym
[echnolopies, the lewding commer-
cial firm in myolecular modeling,
Myelen has unilied the BERL model
with Biosymn’s capabiliny oo encon-
prss most commaodity plastics. This
new capabilioy enables the polyne
irdiesrry o develop novel, less flam
miable marerials while preserving
their principal marlker and process
EILE IO TEICs,

Selected Technical

Accomplishmenis

1.22 Refrigerant
flammability

In arder o minimiees the crvican-
meincal impace of refrigerans, aleer
mative chemicals are required char
do not deplers the sarch’s strmos-
pheric oeone. Many efficient new
alveracive refrigerane are combin-
tions of Hammable and nonflamma.
ble componen. To optimize the
performance of these mixoures while
TTIAIELTIg, X fire-gafe final product,
precise and socunne messirements
of Bammabilice are needed, Carole
Selomeldort and NWillku
Crrosshandler of che BEEL Fire
Setence [Dvision, under sponsorship
of the Air Condicooming and
R-:i'lit!.q_'l:.l.l'al.:-l'l. lrsrirure, have dewvel-
oped A new rese mechaod ke obein-
ing quality fire performance dara tor
these wealdy lammable relrigerants.
An opposed How bumer produces
an explicie value ol the lean famma-
biliy lirmin For a refripesndfaire ims-
pre a8 a functon of the iniosl gas
remperarure and pressuce. 10 thus
climinares the need o distnguish
between a non-propagaring flicker
and & weak, bur selFsusmining
Harme, a5 is required in che conven
rirnal methol, Initead resules indi-
care thar the precision of dhis
methiosd may be an order of magni-
ride IMprovement over previouws
rvcihiods,

Slabilized flame for measuring reloigerant
flammability

1.23 Standards for testing
high-strength concrete

Problems have ansen in cesong
high-strength concrets using current
ASTM srandards Incoopertion
with the Madonal Ready-hdioed
Concrene Aosociation, BERL has
carried our research oo asolare thiose
restingponditions thar have starisri-
cally significanc effects on the mea-
sured compressive strength of high-
strenprh conerete test specimens,
Oioe of che sipnificanc facoors 15 dhe
end prepanition. [t bas !_{l.'l'.l.'l'.lll:.-'
been choughe thar the capping com-
pounds used to produce flac ends
mwise be ac least as strong as che
concrete being tested, Hlowever,
research resulis boave shown that chis
iz not necessary prosvided dhe caps
are chin, Another aren of dispuce
thar has been addressed inthe
rescarch deals with the use of

HHE mm diamerer oplinders inseead
of the readiticenal 150 mm diamerner
specimens. The smaller specimens
will allowe che use of existing resting
rmachine o rest high-strength con-
crere,  The research b demionsome-
el thar the two specimen siwes yeld
com parable serength values provided
a e procedure is weed o prepare
the semaller specimens. The resules
of this cooperanve work provicle the
Lrasis for propossd changes o the
ASTH srandards.

The research has
demonstrated that
the two specimen
sizes yield
comparable strength
values provided a
new procedure is
used to prepare the
smaller specimens.



1.24 Test methods for MIST researchers 1.25 Fire fighter

FRP reinforcement have demonstrated protective clothing
A major obstacle to the use of Aber that the EIE. Eti'ﬂ BERL bepan o soucdy of the perfar

reinforced plaztic (FRIP) bars for manece of fire fighter provective
conerene reinforcemens s the lck ol modulus can be clothing. Based on historical iofor
crandard specificadions and rest : maien and new laboramory mcas-
rricthicds. Research ot BFEL = sup- determined more UPEmenEs, @ pieaer understanding

= = af fire fighrer burm injuries was
vititl standards, The owo imporant rE’lﬂhl}' hr using a l.|l."-';.'|l.l|.:lit|..-'"-. CPOIT, :’I"‘*C“"."LI"!. SE04,
meechanical properties of FRIP bars nondestructive test Five Frodrer s Provecive Clotbing aved

iteeded |‘~:. a il.i':i::_x"ll.' are tensile el Fanfrarsnen: .-_.I."._"'\;Ir:'.,.,:'_rr_.:;.Il_l'

strengih and mucdulus of elasticiey. method based upon Fere Frgturng, by Bandall Laswson,
'._.l":h':r'.|_||.'..:|_|_-|_l.-'. .=.'.1|1|_|.1!'|1 te=r mech- I.“Eas".“,.i“'g thE‘ Wi issuaed fl:'l.l.l:lll'l:f_l: rhe '!|1g||||§_:~c o
ads developed Tor testing soeel bas thiz rescarch. Working with protec-
are nor applicable. Tradinional fric resonant frEqUEﬂEy’
tion pripping devices damage the . "
of a specimen after it

ends of the bams and mesule in pre
e I'.|_i|'..|||_-_-h I‘%-'-:I-::i I'|_'x-q,'.=|'-\,,'!'||_"'x. has been imp‘actEd l"-'1..il"¢i'|:'|!x. and arson ||".';_--'ri.§_:-.1|:r'!rk.
in cooperation with o puest worker : BFEL developed a new guide I

loped a sim- with a small hammer. the selecoon of personal provecov
ple method For pedorming rensile clothing and equipment for emer-
rests, | he novel sysrerm uses an inex EENCY MANAZETS, Investigators and

poming the developmenr of these

tive clothing manufacoorers, che
Federal Emergency Management

Agrency (FEMAL, Seate Fire

fram Brazil, hawve

pensive metal rube and a fasc- INAPHECTOrS.
secting, high-serenpth

;:_l_'.-|'\-u||"|-|'\-.1 ceodl IMOTTAr 10

e ends af the

crcipsulae 1
] &=v can be
b

r= =0 thar 1

eripped by ordinary friction
grriprs. The eracdicional
methed for measunng the
claseic maodulus is by insoo-
menting a tensile rest spec
men 50 that ics elongadon is
mezstired a5 ic 15 being
caded. This approach is
giree consuming aed prose
i :
e experimental errors
BFRL researchers have
demonscrared thar the elas
ric modulus can be derer-
mminezd muore reliably by
a no 'll'.‘ll'.':"\-l:.".ll.":i"\-".' 25
method based upon mea-
suring the resonant frequen-

oy ol & specimen after it has
been impacted with s small
hammer. Fesules have
showern thiac thie measned
values from the nondessoruc-
tive test mcthod bove less
dispersion than the oradi-
ciomal method and dhe

resulos are abmined ina

fracrion of the time.

Fire test technicians in projectiva clothing prapare to extinguish a {25t burn



Video and workbooks in tha series Leasi-Gosl
Enargy Declziong for Bolidings

Selected Technical

Accomplishments

Automation in Construction and
Constructed Facilities

2.1 Video= for making leasi-cost energy decisions for
buildings

% sor of dhree oamemy valors, devdopod umader the diveomon of BFRL acamso
e Flanead :"-'“11}']'. :':!.."-\- CTEETYSY NGRS muke lemr -oost o T dhow
boar LEnity T frise windeo i rhwe sctis tithad oA '.'.‘-_-'-_'::' " i B
Arrllimegs B Life- Cpcde Canrrg, 3 G-minute program thar badps users kearm hiss
Ty SO, _al,rl_'-i:\.._ armi INEETPicT L cwele comt rmessunes for decissoers affoviie -
enerpy aomsumpaon m buildings. |he socond, Dsorrnaiany ang Kok, 53 M
frurriniie veleos thiaar |_'|l_'._.\.|-|i % rhe Fuemsibsrsscninsls for ITERSUTTIYE, dosCrilnng and
mnicfpreting uncerrunty and sk in coonome evalerons of eneTEy ConscTvE
i progects. Choosne Enemorrnie Eveliition Methords comipletes the senes. b
HT |-,|-'~, _‘-':| r'.1i|| Lifcs ng. i||-.rl LBCTHERY 5K |:u.|'n [ 8] ".q_|r'\. T .er'.:'nng IL'._d.Irllllr'.i.. ({10 I| b HE'\-
sy as life-oyvcle cosnng and the savings-to-investment ratio when evalusaing
MY K ||-||l\..._':'|.'.j_Li|_||;'| lr'||| |i-q,'|.'|'~| :"'-lll"l"-\.ll‘.“l.l.: SAULIE Li:ll H.ILC‘: |_.'|.'I:l".'il\.|:' l\.':i.l.'l.llll.l.l\.'l.l
descriprions of the rechnical marer l, a glossiry of rechnical cerms wsed in the
vigleos aid exercises in apphying economic mechods. Cheer 20000 copies « i th

wiclein gand weorkelsoaks e i circulanon

2.2 Historic importance of buildings rating system

A rabiing sysicim for evalpscing the relative hisronic importance of bisbledings in
the GSA Public Buildings Service (I"BS) poatfolio incarhy: 1,000 buildings) was
diveloped and mplemenied in the soltwarne HIST (Histonc Inporrance
Soltware Tool). HIST & companble with sobtware currenthy wsed by I'BS muan
apers 0 oollect detatled data on the hisons: characienistics of the PRS byl
inpe. According oo developers Barbars . Lippiatt and Seephen E Wiober

1 ""\ I i pg:;'_',h_'-.'. 1_:'||_'5.c JJ:J IG5 .\.ll:rli"lril. TN, GO ;I'.J.: refcall i [ Fil 8105

yelern 0 measane the combincd hissonc spsrhcanes a1 several kvl of e

(]
WL O 1. HIST = wsed b oA hesaloiaanton sogd rersomes fow rarekodss aruid
srushvring the FBS broldmg imventony, and as the basks sor Docger plarnmng

sl allescatacnr.

flexander Hamillon 0.5, Custom Houvee in Bew York, NY




2.3 BACnot

BACEs! Booin At the ASHRAE Show

Inh 15955, ASHEAE Seandrd
I 33-19%05, AL neet Y [haea
Communication Prooocol for
Building Auroeetion and Conmnol

Merwaork, was approved by
ASHRAE Since the beginning of
the development of ASHREAE 5P

L35 i Januwary 1987, Steve Buoshby

|'|.\,'|'\1' |'||'|.'.'| J T eaE |-c|-|||'.i|1|_|l_||'
tex thie developiment of chis
prococel, which will enable
|'-|-.1|.:'l.||.l'-.l'-I'-1|1||'I|'I=-I trunrnkadg-
rurers of eoerEy management
I|||-.J .,,|||'|II..|| Ky RICETiR .]1'\-.” .5
tor inieroperaie . ogether

I hiis &2 |I|..‘|JI|! '.Iul|||.,| !.Ii.;“ill:-
cantly reduce the coss of ntcr-
fenlilpFemel)] .-II11.'.IJ A i L
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2.4 Hon-Line-of-Sight
[HLS) surveying system
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systernt were ecenitly conducred ar
MIST by BERL in 2 collabtorane
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: . Selectﬁd Technical

Accomplishments

Loss Reduction
3.1 Fire on the Web
| . ISPt B % A TRTTY AT e bey Cilen = Ry
Feorh it e FAST L oo fre mrsos e — | Wl S — .
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3.2 FastLite 4.3 Prediction of smoke
Fhe BERL Fire Modding and spread from large fires in
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4.4 Predicting the
performance of industrial
fire protection systems

TEp Aerid phalpgraph
ol experimenial crode
ol burner, Morth Slope
Alaska

Bofiom: Veew ol yimu-
lzted mlame ol the
crude @il burn, 2% LeEn
froin ppwing
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manufaciuring facilivies, The model
will be subjecred o verificarion rest-
ing in FY 27 when aoseries ol L P
seale tesrs funded by indusory wall
be conduceed wo collect perfor-
mance darn, Using che resiles of
chese tests a hl_'Cl..ll:fll_‘I-_[.'\,l_'l'l.l.'l"i.’lfit'lJ'l
model s planned.

3.5 Software for cost-
effective compliance with
the Life Safety Code

BFEL econmmiss Sephen ek
and Barbara Lippiao have clevel-
el soloware, called ALATRM
CAlrernanve Life Safery Aoalysis for
Rerrafit Cose Minimizadon}, thar
hielps balding managers and fire
safery engineers achiswne cost-
elfeciive .':-:.l:ll'l.pli'.u:ll;l." with the
widely used Life Safecr Coxde of the
Mational Fire Protection Association
{NEFPAL The sofvware currenely
supports analvsiz of healch care
oocuprncies ad future versions are
planned for other building occu-
pincies. Through the equivalency
provision of che code, ALARNM
implements a goal-orienned
apprasch o compliance, The sl -
wire penerates & set of slernanve
coxle comipliance suraegics and their
ceimared consrucnon costs, Eng-
neering judgment is then applied o
select the most approprate staoegy
based on boch cosc and design cone
speberacions. The optimization
method used in ALARM has been
field vesved in B9 hospicals {17,898
bheds) since 1981, The least-cost
solution idencfied by the sofowan:
was on avernge 4 1 plroent less
expensive than the prescripove sale.
tiom, This represents o potential cost
savings of 32,116 per bed or aver
537 million. More than 300 copizs
of ALARNM have been sold by the
MELA,

3.6 Fire spread through
windows

As o resule of onscene investiganions
of the post-carthguake fires in hous-
ing developments in che MNomhriclge
Californi area, by W llam Walvon,
fire spread through sandows was
identified as a primary cause of loss,
Sugpested micgmtin strlegies that
could be implernened by residenis
uncler ermergpency conditions oo sub-
srantially increase the resistanoe w
fire spaeacd [errmt SLOvCOure B sCric-
ture have beon evaluaced. Siriegies
as simple as placing aluminun fol
orver winclow pane can subwtantially
increase the resistance o fre spread.
The findings of this study will be
made suirable for public inform-
it Bullerins.

Building ewacualion planming

3.7 Fire Data
Management System
(FDMS) data base
available on Internet

The firse generition of a fire data-
base including data from che Cone
Calorimerer est [AS TR 13347150
S0} and Eurefic Comer vesis (T
025/150 9703) along with several
full-szale rests inchucling 3 oo, 4
v, and mult-stery soucoures has
heen made availalsle aver the
Interner using the Fire Dara
Management System (FOMS) clara
base formar developed by BFRLS
Fire Maodeling Applications Croup,
This growing cenrral cdam base ol
fire relaved dara, made up of conem-
Buarions fram MIST and other fire
laborarories, has been established o
Gctlitare the wse of models and veri-
ficarion of st resulos from stanadard
FRRSEA LINY e AR T A ill.':ll.'\i'l.lf‘lr.llﬁ-.

3.8 Building evacuation
manual for dizsabled

Eanergency Procedures for fmpilopeer
rele DMrabrlisger in Cfce Choctpeen-
crer was produced in English,
Spanish and Bralle. The bookler
developed by Richard Bulworaesks 1=
being distributed by the ULS. Fire
Adminizrraricn, This boolder helps
buileling cwners and managers mo
develop cost effective plans chat
comply with the requirements of the
Amencans with Dhsalsilitices Aot



Scale model pxparimenis
to measure generalion ol
carbnn monaxide
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3.9 New mechanisms of
carbon monoxide
formation in fires

by Eatalitics (roim budldine fires
result from the breathang of oo
COMTEI AR [PiOsccTs AN

spccies. responsible for fire deaths
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avert [2) mixing of oxypen direcely
inio o rich, high-emperamre upper
|.|_w'1 with subseduent reactiong (3]
pvrolvais of wood in a high-rem
preratiiee, vitiated environment; ancd
LAl approach o hull dhermodynamic
cipiilibrivim combustion produce
distnbutions in fch, high-tempeni-
fure upper lavers, These resules have
bien incorporated intoan
algorithm which allows fire
mecatchers 1o detcrmine
whiich mechanians are
reapronsilale for the penera-
tioi of LA} for a grven fare
"o w R .|I|.L| Lin -l_il__h';'ll'lpl
cstimanes for the amouns
of L0 which will be gen-
crateed. bt 15 mow chear tha
umall-scale TOEIOITY TCHEE o1
sarripsbes of hurmeshiness s
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suflicient for charsoeninne
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3.10 Quantitative sootl
data in time-varying
flames

e fora quantieasive soux d= m
EIT - W R Hlasries bow oJitborerin
fuscti have been abwamned. These dae
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These data may

represent the most
important advance in
soot measurements
in the last 20 years
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3.11 Kobe earthquake
studied

The January 17, 15N, Hyogoken
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3.12 High-rise building
fire safety problems
solved

| '!h' :."\l.;“". ol Bk I‘“. ‘\.I:'!I-..I.il\_"'\- ok l\.l\.‘
i bl VIR EO rl".-l'.'ﬂl\.'l.' h’kl-‘l'- h"::“-
wrid i rraffic conrmol owers during
fires have been unlized by mdosiry

(LR 1 weith the wr

high-rise building fire ssfeor m the
fenigers ool ithee Las Vigeas Sararospher
st arwd U amren. Thos iy,
wehiacly i ol 2 350-meser o 1
frewrt wE by hested anad arme T
whes, doss mot e inoos sy of the
CANS T e iR _E.J.'\-""-\.-" Ik [: =
bl nree cowbes vt o Thee L rented
Seaten. In oeder 1o show the bakko-
g had sdequare fire sty prosd
sscnrrs. ool fenscn and Assosciairs
I, a ke JI!ll'.I‘_ LIS far POl
coisubtimng i usedd the nekee of
ihie MFRL srodics on cvaouanon b
clovarom .1||||.l|_-_l| fires ax pan ol
overall safety performance analysis
for the wewer, This analyas was sul-
ficient vo show local authorioes thm
the Building haed adequate Lire sabery
prrowisions, | bie hotel and casin
opened for business on April A0,
PR



.13 Welded steel
moment frame [WSMF)
buildings studied

Pdany weldod steel moment build-
ingrs have been budlr inrecenc vears
to take advantage of the ductility of
steel when sulyect o eardhiguake
ground shaking, However, one of
the major findings from reconnais-
sance effores llowing che 1954
Morthridge earthqualce was the dis-
covery af the Builure of ower 104
weelded steel momient frame
PEMME) buildings ac welded joines.
Simular damage waz also observed in
che 1995 Eobe e 1.|'|.|.'[|.|.:|J-;l_'. BFEL i
an active parccipane inthe SAC
(SEACT, ATC, and CLURE:) offarr
extablished after the MNocthricdge
carthquake v address crivical issues
LIL CepnLir, retrofic and rew desipn al
sreel frame buildings,

BFRL-sponsored effors in che pas
rwe years wers part of o comprehen-
sive mabiooal progrem o addres
those crivcal issues, They included
the |.a-|.|.|.‘a-|]r_ulil.‘:-|::| af the procecdings
of a Wodkshop on the Sesmic
Pecfornuance of Steel Frame
Banlddings dunng the Morthndge
carthguake; the publication of che
reules of a detailed survey of those

WEEMFE buildings damaged in che

Investigation of heam column connections

Selected Technical

Accomplishments

Morthridge sarthaquake; the analysiz
and characterization of actual Filed
sections of beamecolumn oon nec-
rions from buildings damagad in
the sune earthouake; che decailed
investigation and anabysiz of tao
steel frme |.a-|.|.i|d:i:|'|g: which suffered
exrensive damage in the same eardh-
quake; the development of compu-
er madels for analyaing thres
WERAE buildings damaged in che
siuenie crthaguake; and the brge-seale
resring of retrefimed steel moment
COINCCTians.

Findings from these studies, as well
as those Irom the completion of che
2AL program, will provide the
pecced solutions v dhose critical
pastes hisred abonve

3.14 Wind-loading
measurement and
estimation procedures

Acdvances ionowane loading mesasre-
MEng -".“{I. EECLTEATION p!ﬁ{f‘dlll—ﬂﬁ
hevve led o the cosmtion of @ wast
bocly of differenoared design vech-
nologics thar resulr in safer and
miore coonnmizl deagns, The
widespread applicaton of those
technedopies requires the develops-
mene of complex standard provi-
siors that can be wo dilficule v use
and msy nor gRin seceprance —
for rourine design. ‘1o overcome
such barriers BERL proposed and
complersd, with parial sup-
prort Tram the Americn
Sociery of Civil Engineers,
the ¢.|¢_"-'I.'J-:|E:l:'|'|-::nl. ol wn inter-
active compurer version of
the ASCE 7-95 provisions
fear weireed boscls, The BERT
product led o key improse-
rnents al the ASCE Sqndand
provisions through checking
for consistency inberent in
the programemmg offorr
helped ASCE o eablish
urreipuivacilly the need for
compiurer-based provisions
anel te ke the Bt st
vional steps toward manag-

ing this novel approach o sandands
development: amnd following the
resting of the sofoware, helped w
clhain information cnowsers’ practi-
al nesds. The BFRIRL efforr is the
preliminary stage of a rescarch pro-
graum o the developmens of a
new generanon of compurer-based
stanards chat wse acrochrnarmie ancd
chimarlomcal dara bases oo allow
the calculation of wind loads wrger-
edd for speahc cases, rather chan for
broad ranges of situations covered
in current stnclands by generally
uneconomical envelope curves.

3.15 Methods for
estimating extreme wind
speeds

Mo methods for estimanng
extreme wind specds, known as
etk over threshaold methocls, have
been applied o hurricane wind
specd data weed for the develop-
mene af the ASCE 793 Smndard
wind specd map, The eesulo of the
estimmates support the hyporhesis
thar che wind earemes are modeled
by o distribucion with limiecd apprer
cail, According o those resules the
method used in the ASCE 7-93
and X5 Srandards for choning
ultimare wind loads from spoci-
fieed basic wind loads s noc nsle
consistent; thar s, iv enrails stroc-
el Bailuee risks stimeed s be
abour one order of mapnitsde
hiE]'ll’.‘l ire bawar FLCARIC- e Do
than in regions nor exposed o
hurricanes;




3.16 Structural control

:"\.lcllﬂ'ln .-u-L'.rrm 111'\- I"rrﬂ Li-ﬁ:'lﬂn
aratead i pocent carthequadkoss. as an
cffoy f e maeans i nechie ing the
level of reiporse in sorucmnes dur-
irvgz strong carthoueke prownd shak-
ing,. lesting of the solarion sysem
prioe o installation s equined by
eich of the existing building codes
that dleals with the 1.|L'.‘|I.HII ol lacilared
serveriies, However, standiods dis
ok il exist for conducting these
miikch needed tess, and, ihierefose,
proscedurnes and resulos ane subioct o
coavaderable svarabalioy. I |aman
15PN, “I HI rI'IJHIiE'h W] !_"IIH Ii'!ll“'ﬁ
bor reatang medarson systorms. | The
el addres pre-cuualificasion,
F‘f\.l!l\.rh}q Jlld -:Il_u_: I_‘_l. .\,u:|lru.= | g
ing. | he Amerswean Soctety of Civil
i ll'._:ll'.l."ﬁ'l"l. l-"l.‘_'-{ i_' 5 E& “LI'LJII-‘: 11..17!1
BFRL. w adopt the proposed guide-
IIIH‘\ EL] II'I:I" I'h.'l‘i-l.‘i ‘.':'llf Lir‘\.l.'il.li'llplr_ 1
Amencan MNational Scanckard
Inspimute (AMNS] maponal consensas
stundind for testing base isolation
syster, ASCE has Formed o stin-
dird commuitmee and BERI, sermves as
iy technical secretariar

BFRL. has undertaken a serics of
labsoragony bosis on sedsmmic L s
iJI:I.l 1] di."l- s |,|'5||1:_l‘ is i.ql}:-r LT alr
reashy lacsdhty The puorgpse of thaee
CEpCiimenes B o veriy the st pro-
cerbupres dho ribed B the BERL teg

st

3.17 Seismic
performance of precast
concrete beam-column
conneéctions

Ihe obpeetive of this stiedy i 1
develop building code provisions for
IMITEIE- FEMSEANT Precist conerete
beam=colunmn connecrions based on
experimenial and :Lli:Ll:.-'liL.l] wiark
jointdy spansored by BFRL and the
privace secti and complersd g
BERL. Precast concrese beam

L -l]u A O Ors -l:hﬁ‘:l_'r A s |d
COFETICTION [MaCTos SITKE [Nocs]
allors bevter qualine cononol of i
prouces wien manotactured inoa
copstrosliod crmronrmenr asch s fx
rory, Howeewer, procest has not been
poprilithy used by dhe profeusson
bz curmenic prRCTRocs i procsT
concretr beam-oolomn connoectonm
tenad o produce kess onerey disaipa
ooen capebeiding. The work done ar
BEREL in the past fow years ks
v the development of betwer con
necions technologies thar woulid
improve such capability and resule
in breader e of [FUCCSE COnCICie
construction, Deapn guidelines
have been developed 1||:uug|r the
BIFRL research. Based on the puide
i, v t11||hi||!:§. e oon
destenod and coneorceed, anad
i.hln' I'l'r_‘l e !'\lu:i.l_"ll't:_-ﬁ M =S maTEs
regsoar., exnping lrom 18 oo 4% so-
rics, aic ourrenthy e desprcd

1 T wdcvnds TR T of sty I:1|.|::.i !:.':1."_
conde prosiaons 52 it SEEP
i the i iplementon of reseurch
rL"H.I.:I'I. MAs |1r. |"""H!. HI'HI_-iInrhli\l‘ﬂ
clesign puicleline have been PICICTI-
e o the Internanonal Cownctl of
Buildhing Cilicials (IZBOY and the
Amernican Concrere Insiioung (ACTH
coammitiees for their consideration
for ,4:_!:1|*|| ieamn e batlding codes
and standards, Such adoprion
wohd allorw thie wse of e con
nocTiong i the new CORMERT A T diadi ool
precEsl structuses m high schume
regions of the ooumme

3.18 Design and
construction standards
for lifeline structures

[ response o Public Law 101614,
BFRL, working with che Federal
Emergency Management Apency
(FEMA], prepared and submisned
10 Conpgress Plen for Devedoping e
Addeprrvig Sevvte et Craialedivne
and Strmalendty for fofelfne. The lily
lines inclisdod in the plan are de
o ey, g and Bousd fiacls,
TehoCe T ey oo,
v T s, Sl WERECY Sl seweer
srrermn. | e plan 5 bosed oy the
techeical inpur of experts from the
provate ankl public secoor who pas
ocipsired in & workshop held m
September 1991 in Denver, Colo
[The w srkeshop concluded thag
desigrn puidelines and standards arc
necded o reduce the vulnermlsiling
of lifelines m carthguakes,



1995 ASTM William T.
Cavanaugh Memorial Award

[ Geoffrey Frohnsdorf received
the 1995 AN TR William T,
Cavanmgh Memiprial Awand fox
vechnical leadership in the imioacion
amd developroent ol maciomal and
intemarional sandards for consroc-
tion mmaterials and svsrems,

1095 ACI

[he Maoonsl Capial Chapeer ul
the American Concrene Insoioune
[mrernanianal (AT wwearedod i
COrustanding Accomplishment
Awwearel to D Jaumes Clifton, M
Lawrence Kaeree] and bMr Kennech
Svaieler for their clfores oo furcher
the wse of expere sysrem wehnodopy

i marerials selection and analvsis of

concrene civil strictunes.

1986 ASTM Robert J. Painter
Award

e Blary BeEniglh received the
ASTM Boberr [ Paincer Awvard in
recognition of distinguished service,
exceprional coneriburnions ancd
achievement and prominent leader-
ship toveeard sdvancing che stancland-
ceation of coatngs and lead paing
abarement rechnologies.

1995 ASTM Award of Merit

D Mary McRnighe was swarded
the 1995 ASTM Awward of Meri
and honorary orle of Fellow for
addrministrative and rechnical leadsr-
ship of Commuicres EOG m the
development of standards for the
alatemene of hosouds from leadaed
paint in buildings,

1996 Catholic University of
America Alumni Achievement
Award

3, Daavid Didioen received the
Catholic Universicy of America
Al Achievement Aawvand in
Engincering for his research achisne
ments m the Geld of air condidon-

ing and refrgeranon. He prooeensd
the rescarch of zeowopic refrigeran:
mixtures and mude significant con-
cribution in characrerizing aleerma
tive, atmospheric-safe refrigerants,
He alzo developed iborory e
methusdolopies for seasonal efficien-
oy ranngs of heating and relrigern-
tion machinery.

1996 DOC Silver Medal

D3 Sl Grosshandier was
awarded the DNOC silver medal for
his leaclershipy in rescarch in cvaluar-
ing alrernanve fire suppressanis for
aircraft, providing manufacrers
anad wsers of aiveradi with the current
oprmal choice,

1995 MIST Bronze Medal

[ Belark AL Kedeterskd weas wwand-
cd the MIST bronee medal for
developing an advanced laboratory
for messuring che hear transber coel-
ficient af IL'FL'I'iH-L‘f:'.l'.IL"‘-.

1996 MIST Bronze Medal

D Jonathan Blaron was awanded
the MIST bronge medal for che
development of methodologies
for predicong che service lives of
orpuic coatings and wransferring
these concepes to thie bailding
COMTRITILLITI L

1996 NIST Bronze Medal

3, Andres Tavlor was awarded

the MNIST bronze medal for che
development of standand test
procodures for seizmic base solaon
which will ultmarely lead o an
ASCFE srandard,

1995 William P. Slichter
Howard

e 1995 WE0am P Shichter Aoamnd
vk avvarded po e David A
Indicn, D THoer Dysrensk and
D Marke Kedzicerski, for cheir work
i finelings alternative |l_'|'-lit'.l_"|.".'|.|'|l=- (3]
the CECs thar have now heen
banned from production by an
inrernacional creas



1996 William P. Slichter Award

The Fo9G Williane 1* Slicher Award
weas swearded ro M Steven Bushby
For his work an BACner, a standard
COMINICR I proiocel for com-
Pul..-_-:’i.-:-::_-.;l_ enenmy mansgement ancd
contrel systems.

1296 White House “Hammer"
Aveard

The YWhite House pncmn[rxl the
Hammnyer avward o M Steven T2
Bushby and other pamicipants for a
BACTer demonstmiion project &t
ihe Phillip Burton Pederal Office
Building in San Francisco, | e
Hammer Asward is pare of the
Clinton Adminiscracion’s Matonal
Performance Peview and is given oo
bederal govemment employess whaose
work increases che elficiencoy and
ellectiveness of governmenr. It
emrimated chat the BACner building
avtomarion and control sysiern will
save ehe gowvcrinment an estimiared
F450,000 each vear o weilicy Laills,

1996 E.K. Campbell Award

Crr, Drawviel Didion was presened
wich the 1996 E.E. '-'f_::l.l'l.‘:ll.'.ll.'.ll:ﬂ
Mowvarel For his ploneering effort in
the reaching ol currene and feoare
technolegies o graduace and under-
grracluate studies,

The Telly Award

The Bulding and Fire Reseanch
Laboratory videorape BERL < T
Farterer e Brrleling voccived a
secaond place Telly Award for pro-
ducrion excellence. The viden,
which was also awardel a2 Crysial
Soacard, describes BERLUs ressarch
programs and feilioes ane ||i5|l-
lights irs chases in high-performance
miarerials and systems, automation
ol procedurs and facilivies and los
reclucion.

1996 SEM Service Award

M. Robert Zarmr recieved che 1996
Srandard Reterence Marceial
pemsurement Services Awand for
exemplary work in developing and
procuring SRM 1453, expanded
polvurcthane, sed in three ASTM
srandard thermal resiatmnce meis-
urcments for fenestration and
insulation macerials.

1996 BRI Rescarch Award for
Foreign Specialist

[, illiaen Pites was the recipient
af a 1996 Research Award for
Foreign Specialist from the Building
Fesearch Insoimace, Moy af
Construction, [apan. D Pics spene
a monch in Japan w::-l:k'l:l'la._‘.'; sweith col-
leagues there and presenting lecsures
an carlon manaxide [ormation in
enclosure fires.

1995 ARI Meritorious Servics
Soward

I'hiz award was presened o D
Daavid [hdion and [ James Hill,
for leadership wathin che feceral
government on applied research in
refrigeranon and air conditioiing,

1996 LeadTech
Government/Industry Person
of the Year Award

[, Bdary Melnighe was presened
rhie: 19K Lend -|;'_'r_'||:1l.1|.ﬂ-5._;y
Covernmient/ Indusery Person ol ehe
Year Mwand for oustanding service
o the lead indusirye



HASA payload mission
specialist [astronaut)

D, Cireg Linteris was selecred ro be
4 paylii] mission speciilisg (usoro-
) for MASA o conduet experi-
e on coanilsesiion wod marerial
behiavior under the micrapravicy
condivion of the gpace shule. His
miission s scheduled oo fly in Sprine
1997

President ASHRAE

{3 by 1, 190 D Jares E. HiEL
Chict of the Bodding Ervisonomcns
Dwvwvnson, boame Prossdent of rhe
Amcrican Socery of Hesting,
Ventilasing, and Air-Conditioning
Engincers, Inc. ASHRAE is a vech-
nical society wich SO0 mcmilbers
in 12 canntries araund the word,
Founcled 100 years ago i objective
is 10 advance through research, stan.
dards wrinng. and contnuing odu-
canion the ans and scionoes of heat-
ing, venilanng, ar-conditkoning,
and refriperaion for the pashiic ben-
cfit. Die. Hill pned ASHRAE in
1972 and weas ebecared oo ithe Erade
of Fellow in 1990,

Fellow of the American
Concrete Institute

M Jarmes Picderr bas been elevased
1w the |:r:|1:|.-r of Fellow af the
American Concrere Insritane for his
warke In SArjmIre wl the i|1d1|1|'r:.-' %
Manaper of the Cement amd
Concrae Reference l.l]!mr:llrr_l.'.
M Piclery joanad WNIST i 1971,

Staff Recognition

—c= i

Ax a resule of BFRLS infrsmee,
BFRL ancd theee ather NIST hibors-
wirics (Physics Laborstory, Mechan-
ieal Engineenng Labompory and
Informadion Technology Labaor-
atory]) were awirded & comperence
[rrogect on-appearanee. (A compe-
wenoe projoct is awanded by the

| Mrocoor of BNIST 16 dq_'w:h:np CXOT-
e in 2 booad wechnical area of
future need ) The Tive-year obgoore
of the projoct is 10 devdop
impeosod mcsuemenT methods
aru] modeds for prodiine e
appearance of coated objecrs. The
project s mmportnt becase the
appearnce (cobor, glows, socure) of
an obect olten influences a ous-
tomer's judgment ol i quality

Morsover, customer expecrarions for

appearance srributes of coarings are
continually increasing, as manufac-
turers demanstraie their abiling
provide coarings having new and
ERCIting appoarance sitnbomes. To
enhance the development and
enphomentEion of new ooy
prochres. m s caenisl ther dhe
indusry have rhe physscal eoods. moc-
casry |.||.|..u|l.LI"3.' sccuratcly the
sppearance of 3 produce, and the
HIF:H.ll.‘.ﬁILS capribility po predics the
appearance of o conied object based
o the microstructiire of the coat-
ing. This will be accomplished by
taking advantage of recent advances
i xjiacal ::'Lclrvl.ﬂl:}:‘v, mathemanical
modeling and compuer rendering
1o advance tq:nlru.mﬂ‘v measune-
menis and modchs for appeanance of
wonatend obierrs

PE licenses [Virginia)

Mr Ronald Hobinger and D
Andrew Taylor have each carmed
their profesional chginecTing
license in cvil engineering from the
Staie uf"-"_:gll'lh and the Srare of
Wishingron, nespectively.

1995 Technical Focus
Speaker for the Federation of
Coating Societies for
Coatings Technology

Cr. Jorahan Muctin received the
PICSTigionUs Technical Foous .".:lnul-un
Aowearel ai ehe annual meeting of the
Federarion of Socicties for Coating
Technolopy, & mestmng that anracis
menre than A MK incermarsosnal
cxperts in all forms of orpans ooon-
mes. The subsert of his prosentation
was T acrvier Lie Poocfcrsonm™

Membership on the
Bureau of RILEM

M James Plelert was dlected 1o the
Bureau of RILEM ar ics October
1995 meeting. RILEM, the
International Linion of Tescing and
Research Labsosratorics for SMaterials
and Structiunes, has over 700 mem-
bers in some 70 counmics. The par
pose of RILEM i= 1o callect, anahre
and disseminae knowledge on the
propermics and porfoomenee of
rreateriads and srocmres, develop-
mer of et mcthods, snd applica
o of resabes i kb and ol
engneening. he Burean is the
management arm of BRILEM,
responsible for its overall operation.

Gordon Conferences

. Eermin Smyeh was inviced 1o
present a paper at the 1995 Gordon
Caonference an Lasers in Comibais
ohoery, anad Dy Jelfrey Giliman wan
mmvited g0 present a paper at the
19 Canrdony Comference on
Thormescrting Resns




Thiz 1995 publicalion describes lhe mis-
sion and goals of the subcommitles and
aclivities of the mamher agencies

CTIl's Subcommittee
on Construction and
Building (C&B)
defines priorities for
Federal research,
development, and
deployment related
to the industries that
produce, operate,
and maintain
constructed
facilities, including
buildings and infra-
structure

NSTC Subcommittee nn _
Construction and E__u'l-ldlhg_'

he acovicies ol the Bagional
Science and Technology
Clonnci] (5T Subooim-

riree o Canstruonan and
Building (C5B) have profound
effecez on the BERL program.
BFRL co-chairs and maincains che
secretarat of CECB, MNSTC, a
cabiner-level group charged with
serting federal technology policy
coordinares Rl srraregies acrass a
browd cross-section of public and
private interests, ST has estals-
lizhied pine rescarch and develop-
mient commictess, including the
Comminese on Technological
Tnnesation (T, po collabomee
with the privare secvor in developing
i L'l::I:I1IJ!lI'L'|II:IL'i-i\'C national rechnelo-
gy policy The purpose af OTT1 i 1
enlunee the inernational compen-
oivenes of L5 indusinye ll‘ln‘rugl'l:
federal rechnology policies and pro
grarms. O Subcommirmes on
Copstruction and Bolding debires
PrUHILics for federal ressarch, devel-
opment and deplovement related o
the industrizs char produce, operare,
andd mainain constrncted heilivies,
including buildings and infrasinc
ture. These prioritics and relased
collaborations wich induwstey ard
government guide the focus of the
Laborarmry’s programs,

Agzencies (hisped sl pArticiparing
in C&R include agencies wich
responsibilities as owners and opera-
tors, regularors and researchers.

A Drepartrmeant of Agrculiurs
(Forest Products Labaratony)

4 Depardrment of Commenoea,
Co-chair {MIST)
2 Deparmeant of Dafanss

J Department of Enengy,
Co-chair

A Deparment of Health and
Human Senvices {Mational
Institute of Docupational Safety
and Heaalth)

J Department of Housing and
Lirban Developrmant

J Department of Interior
(United States Geological
Suney)

J Depatment of Labor
{Cocupational Safely and
Health Adminisiration)

- Dapartmant of Transporaticn
{Federal Highway
Admiristration)

4 Department of Veterans
Alairs

- Ernvironmental Protaction
Afenoy

- Federal Emergency
Management Administraticn

A General Services
Adrmirstration

- Mational Science Foundation

The mssion of OB 15 oo enbance
the comperitivensss of LLS, indus
ery, public and wocker safery and
envirenmeneal quality through
nesenirch and development, in coop-
eration wicth ULE, industry, hlsor
and academia improsve che life-cycle
perfarmance and economy al con-
striecred Facilicies, CocH addresses
Aclministrtion |_!_l.:-:|.|.~i oo

* forge parmnerships with indusery
v strengrhen Americas industeial
competitiveness and creare jobs:
ancd

* make envirommenial protecrion,
safery and encrpy efficiency fully
consistent with other business
ol jecrives,

Dwrimg FY 95 CEB souclied
rescarch priorities expressed by che
constriction indusiry in indusory
forums and in proposals for the
Advanced Technology Program of
the Deparement of Commerce. Twoe
priority thrusts, berrer construcred
facilivies and health and salety of the
constmaction workforeoe, were
defined for focus of research, devel-
opment and deploymens (REED]
in the construction and building
area, The C8cB propram placs to
cooperate with industry o make
rechnologies and practices |_'.|]m|.:l|.1.'
of achieving the following seven
govals svailable Foor wee in the con-
srruction indusory by 2003



Better
Constructed
Facilities

v 505 reduction in delivary timea

¥ 50% reduction in cperation,
maintsnance and anargy cosls

¥ A0% Increase in productivity
and comifort

' B05% fewer oocupant -related
illnessas and inpurias

v B0 less waste and pollution

v 50% more durability and
flersability

Health and
Safety of
Construction
Workforce

v 50% reduction in constuchon
wiork illnesses and injuries

b bascline for measuring

progress agaimse the poals

will be roday’s busines
pracuices, Long delivery teone, wasie
and pollution, and conscruczion
wiarle all e wod injory conoibue
substancially o unnecessary in
creiwses i the cost of construction
Thersfors, achisvement of these
grevitls will peduce construction cos
and make houwsing more allocdable
'*I""':"":_—'\.I" reduccion in frst onsc andd
ife-cyele cost. The CED propram
and goals wers reviewed with &
foacus groas ol indusory leaders con-
vened by che Civil Engineering
Reeuch Foundadon. Thess leaders
stronghy endorsed the goals, which
became known as the Naoonal
Constriection Croals,

During FY 96, Cacli worked with
industry groups convened by che
Mational Association of Flome-
builders {residennal secioael, the
Constrection Indusory Instioogs

Excavalion for MIST s new Advanced Chemical Sciences Laboralory

finduseral secior), the MNational
Inscituce of Building Sciences (com-
mercialdinstinniional secuor) and e
American Public YWorlss Associanon
{public works sector) o arimalare
the development of industry plans,
The development of these plans
revealed major differences among
thee seciors” prioricies and mesds,
Therstore, imdiestey wall focus an
sector goals, and work wich appro
priace fedeal agencies on collabora-
rive effores o sddress secror poals.

CEB also held a workshaop e
strengthen mechanisms for collabo-
raring wich the private secior The
report of thar worlshop noces suc-
el collabortive effore in recon
vears, describes federal laborarory
capalsilities amd facilities, and idenc-
fres current areas of research suitable
(o collaboration, CEB suppormed
srudy o develop baseline measures
of current practice and measures of
pragress with respect o cach af the

matioial constmicrion goals, and
compleed @ survey al Federal Racl
for conscriction. CacB has o of
LEs pecen reports o the wol Il wwride
web, and plans o malee all Racoes
reports similiudy available,

Fouwr agencics of &6, (MIST,
HLUIT, Caorps of Engincers, anal
[HOEY supponed the Pannership
for Building Innovation which orga-
nized a workshop in June, 1996, in
Washingron [0, 1o plan the sorare-
gy for stimulacing the acceptance of
innowations in building pracrice. An
agreement wis renched between the
Civil Engineering Research Fouwrs
dasion (CERF) and the Mational
Exaluarion Service oo develop an
enbanced svaluation process thar
uses experts o icdenniby peclocmnoe
criteria, and expert evaluacions o
evitluare products and proceses
against those criveria,




In Acpuse 1995 the COMRAT
Council was Formally eseablished ro
implenient the high-performance
CONstruction MA Terials and s
rems proeram desgned o oee a
rewe genenition of consorucred facil-
ities, The Council consises of 12 dif-
fevene macerial gronps Gluminum,
CORCINER, COMCICIE, fiber-rein fonced
composites, geo-synchetics. mnuson-
ry, plastics, ronfing marerials, sman
miarerials, sminless murerials, stecl
ancl wood) as well as liatsoen mem
beers froms pubdic and privace agen-
cics, with CERF acring as Secretnat.
Theme proups have joined forces in a
22 billion effore wplan and imple-
mmene o nacional prograny of research,
developrene and deplovment. | he
COMNMAT plan, Adeeerial for
Trmmrarrarns fefrassrireiiere A Tew

Vever i for Dhepdeping Fliel-
Performratee ConRsiriotion Maerials
andd Syt was published in FY
95 The Madonal Constmiction
Caoals provicle o strong forcuas For

the COMMAT program. Higle-
performnce Consmucion miaterials
and sysrems wiall play o key cole in
reachiing the poals, For example,
high-performance concrens: thar is
more casily placed will resule in
recluced mspection and mainne

mance costs associred with repain
Simmilar cxamples exizr for mose
ather marerials.

HCSBES is bringing oqether federal, stale, and
Inzal gavernmend requlalors and construction
industry represantatives bo streamling (e requ-
latary process.

NSTC Subcnmm'itf@iﬂﬁﬁ;:
Construction and B--_'-_l'_i_lj:lin_g:-;

A contracr has been signed wathoche
aronal Conference ol States on
Building Codes and Standards
(MOCSBCS) po smare 2 project on
“Srrcamlining and Relorming che
Mations Building Regulatory
svsrem o Faciliaee Public Safery,
Economic Developmenr, and the
Use of Tnoovative Technologies,”
which addresses the goal forr redic-
ton in delivery time. A leoer from
[ Good, Under Secretany [o
'1};L|||LL3|rlgm-. [0 (VI0SC AREMCIEs
involved i construction and build-
iz B0y, repulanon and fedeal
constriction bas developed posiove
response from o number of apen-
cien. The project sms ann ounced

v inrerested ormeations a 1l
MOCSECS annual convention in
Seprembier. The projoct will collect
viable mcdel rules, reguladions,
processes, procedures or legislarion
for effecrive and efficiens building,
live zaferye and envaronmencal codes
anel standards adoption and
enforcement, permicting, adminis-
iration and processing, comprehen-
sivee planning, infrastrocouce, zoning
angl land use, building desigrn and
construction, building praducr
approvals: and edocacion and -
ing. Sulsequently the project parm
mers will develop model proceduncs
and implementing legislanon and
promice che adoption and wse of
such srreamlined processes and pro-
cecures by all levels of governmenr.

The primary cffors of the CaB
Lulboamminctee for 1997 will be
-..n..-:,_n:l._in:.__-' with industry po achiewe
constructon goals, sireamlining reg-
wlarion, focussing and coondinating
feceral & D an callaboraions with
indusery and supporting other miuli-
agency initiatives associated with
consrruction and building,

An agreement was
reached between
CERF and the
National Evaluation
Service to develop
an enhanced
evaluation process



Dutreach

he Labommony has made a
concertod effort w impronee

ciMmimunicanion with the
building and fire communitics
through printed and electronic
miella, Cotlabonating Wikl Cur
Craiteriners; o full-colbor brochure,
describes the organnaeon, facilinies,
andl programs of the Building and
Fire Research Labaratory of inenest
toc ovreers, desienens and consrac-
pors: producers zod sspplens san-
darids and condes developens: and fire
safery offaciabi Tt has been widdy
daridwed oo mdhoery, ofganrs-
norm, academia and governsment
AECTICH, An 1B-minute vuden,
BERE — Your Paroeer in Building has
been widely distribured. To prowade
more demiled information on our
technical programs and products,
thirew speeial publicanions have heen
relessed, Projecr Sewmiaries,
Pyrdcurions, anved frrppaii, These
doctimens have been pn-hxni
oy annually, so0 BFRL hes sddead 2
full <oloe Reezrok [pelcsr, whach s
e boe abaoasr 5,000 rocipicnes.

For more than mwo yeans BFRL. hos
hasdd a sdte on the Wdd Wide Wit
anid i conaendy updatng hom=
page and rodesigning it organiza-
g g include more news fems
such as those appearing in Neiearoh
Lipefatte und provide ensier access o
iterms of inrerest o users. In addi-
tion o the Web site, BRFRL has in:-
trateel an inmmner on s loeal are
network for use by BFRL saff ondy:
This intranct will EngFove Cormmz-
macatwws wirhin the Lehoratony and
ke maoee mformation ey avaal-
ahile tov szl 0 an dectionas forme

U.S. Interactions

Collaboration
with Industry

uch of the C&B ffon

ot alxove has been

collaboration with indus-
try. The MIST Building and Fire
Reweurch [.H.].H'H'.ll:l:ll‘}"lh “srraregy for
wiceess 15 oo build an the ries thar
have been developed 1o identify
rescarch needs, focus our program
on meeting those needs and provide
i,mldl.lcn rhzr will aser the secpors
o the constraction and buibdens
bty (ressdential, oorrarercsl,
isnerrumonsl, mdustrial and public
woirks) 1 men thoir expressed
poal. To ke advantage off the for-
ration of scovor groups working
with CE B, namely rhe Cinal
Enginecring Rescarch Foundation,
the Mitonal Assuciation of
Homebuilders, the Marional
Instioute of Building Sciences, the
Copstruction [ndusery Insomre,
ard the Amencan Public Works
Assocration, BFRL ha wdennfed 2
servor seaff person o work with
cach groop, amend dheir mestmyes,
aral fired e dherr rowcarch needs an
thar BFRL could shape s buslding
and fire seseanch program o bemer
mieer the neads of ndusry.

Iindustry
Consortia

BFRL wodks with industry consor-
tha in a number of aseas incloding
the demonsoracen of 5 wandand
cosnmunicItion protecod for build-
ing autonmotion anad conrmol sysems
(BACner). an applacation protocol
bor the peocess phant rndiermes
(MaruSTEP). the development of
plans for high perfonmnance con-
strnction meaterials (OO MAT,
the prodicrion of the service life of
pp.lut. the demonsration and vali-
dharion of merthods o |'|:I‘1:diCE and
reliee the F-]mtmltglw.luuuu
FERpIISE af oo :I.'mh syatems ﬂl]}ﬂdtli
o UV madiation, the development
of 8 methodology for evahmnng
i O FLEeeT n:h'rﬁrq.; T
brancs, the developerens of gade

lirses For rentional burring ol el
spills on kand and waser, and ovalua-
pon of combined installations of
sprinkders, dralft curtains and hes:
and sroke vernix for fire protection
in industrial bulldings.

BACnet

BFRL has entered into a cooperative
rescarch and development agree-
ment with 17 panners o develop
inrernperable buikdang conrrol
tha comumumcsies

sing the BACner prosocol. Ffteen
of the consortium members ame
rmarrrrvrers of bullding ool
equIpment, onc i a software deved-
opment commpany, and one is a uni.
versitg. The abjective of the consor-
tium is o assist the member compa-
nies in developing products that
conform o the BACner standard
and o develop conformance sescing
roods and procedunc thar can be
used oo establish an mchestry-oun
cenification peogram. BACne
building conuol produces wall
crubile buslding owners m buy con-
ol Aemems on 4 competitive basin
Ir will alsy prvevide a way o inser-
connecy radimonally sand-alone
building control systcms soch 2
HVAL, fire, lighung and securiny
This will enable buildings 1o oper-
are more efficiently whils improving
aceupant comfare and safery, Five of
the consortum member compitie
now have commereial BAC net
products on the market and

BAC e systema have been installed
in apprommately 350 buikdings
wothd wide BFRLS conmrmibution o
the commnrrm b been the deved-
opment of et meshaods and sk
ware essing tools and provision of
facilines for member companies o
bering ther prototype products
rogether for tosting.

BACnet systems
have been installed

in approximately 350
buildings world wide
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il Spill Clean-Up

Several regions of the Unived Sraces,
Canada and Europeare presentdy
eviluating che feasibilin: of using
buming as a remediation ool for
bavge oil spalls, In particular, the
Alaska Fegional Response Toam
CARETY has been working over the
past decade w develop procedures
and guidelines o Bwcilitaee the dec
sion process reganding intermacional
in situ burning of crude oil spills. As
(TR ol eleir LIE-::-rl: tin amess chee ois-
pemsion of smeke plumes from in
=Ll |.‘llll|'|.|.||.E_ o nerrbs anzas, che
ARET and the .*".Ii'\.l-l:_a [reparcment
of Environmental Conservation
ADEC) esmblished a Cooperarive
Research and Development Agree-
ment with the WIST in 1993,
Laboratory-scale and large-scale
experiments have been conduceed
i determine che hese release rare
and smoke yield from two ypes of
Alaskan crude ails, MNorth Slape and
Conle Inler, as well 2z several ather
fucls. These experiments bave Tween
used worclererming the inpur para-
merers for the ALOFT (A Large
Ohuedoor Five Plume Trajeceo rv]
muslel, This numencal mods pre-
dices the concentsation of combs-
cion produces from large ol fires
several kilomerers o several sens of
Kilometers downwind over complex
cerrain, Llsing Dhgital Elevadion
daps provided by the UL5. Gen
loagrical Survey, site-specific simnula-

u. s.

Interactions

s of smioke plumes have been
performed wo establish gruvitlelines
governing the extent of ground-level
particulare concentmeions in excess
of seate ancd nanonal ambient air
quality standards, Cooperation in
this effoat b Tecn prowvicled by
Alaslea Clean Seas, an oil spill coop-
craive losdedd bsodhie mmajor ol
corryprinies, and by ERACTN
Alaska, Inc., an envisonmenel con-
hl.l.llil::lE; T, (ERCOM is presently
funding NIST ro develop the com-
Fll-:.‘:l-. rerraiee ploeme maodel )

Sprinklers/Draft Curtains/Vents

The MNaronal Fire Procection
Research Foundation (MEPRE) has
widertaken o projece v evaluare che
interaction of sprinklers with diaf
curcains and semoke'hear venis, The
goal of che project is o provide a
new technical linding thar could aid
i seetling che long-sranding debare
as ro the conditions under which
venrs and drslft curtins are benefi-
cial, and under which they are deoi-
rmental, o the |:3L'I'|.1H'.|II_'IIII'_'|.! of &
sprinkler smtem in large enclosurss,
Ta reach the goal, full-scale com-
modicy lires are being planoed by
BFRL. engincers David Stroup and
Favin MoCieaten lor a sprace thar
will mimec as much as paﬁjb[: |.'|||1|_
storage and manufacturing Ewilities.
Accompanyving che experimencal
warle will be an effore 1o simulawe
the proposed experiments wich a
held maodel presendy under devel-
opment by Kevin MoGroen: The
projece is being funded by a consor-
rium of wen companics in the
Ulinived Staees and Europe, The
large-scale testing will ake place in
1997, accompanied by smaller scale
szt n:"\.'ring ar BERL under the
direcrion of Anthony Hamins.

Cooperative
RED
Agreements

In addition ro agreements signed
with consortiz, MIST has o WIpera-
tive research and development
AEICCITIC LS SCCTEALTAA) witls cae am
tnnore incdustrial partmers. Currene

CRADAS parcners include:

M5 Inc. (formerly Biosym, Inc.).

Ulnder a CRATA between HIST
and this commercial molecular
I1'Il::|.'|.-;“:]ir|g comprny the two organi-
watinns announced 3 new compucer
code o be released in 1997, This
computer code wall include MIST
atgorithm, MDD REEACT, which
caleubires the behavior of polvymer
chains during chermal degradarion.
I'he incerface berween the Bacwayrm
and ST sofr-ware was developed
b Marg Myvden, a BERL scicneise.

Air-Conditioning and
Refrigeration Institute

A CERADA o study the perfor-
mance of a finned-rube evaporarcar
operating with B-A0070C, an
ozone-safe zeomopic refrigerant mix-
e has Been established benwsen
MIST and the Air-Conditoning
and Fefrigeration Institure, an aso
cration of manufacrurers of hearing.
venrilaring, air-conditioning and
JL'|.ri.1'IL'I'.II:iI:1:I1 produces, The e of
the CRADA &= “Impace of Air-Side
Maldistribution on Pediarmanee of
Finned-Tube Braporater with B-22
and Foorropic Mixine B-4070"
Thie ettecr of non-uniform air disri-
burion on the hear exchangers
capacity 15 the particular interest of
this projecr, The study will decee-
mine whether the capaciny penalor
caused by non-uniform air diseeibo-
don at the: hear exchangers inler is
simmilar e thar expenenced wich che
R-22 evaporator and will indicare
the circuitry armngenents maost
appropriare for B-4070C, This infoe-
niation will enable the evaporaror
desigmer to generare coil designs



thie will Tse Jess affecoed by air mal-
diseriburion, As the rechmieal aonri-
baution to chis parcnership with ART.
MIST has developed o detailed
evapaorator model applicable o
FEOLTOPIE ML eiand maldiscrib-
wted air and performed simulacions
for o variery of air maldiscriburions
andcircuicry desipns.

General Motors

MIST has joined forces wich
Gieneral Motoes o tweo-vear pro-
ject po improve moor vehicle fAre
safery. Under terms of the recenty
sipned cooperatve ressarch and
clevelapment agresment, researchers
from che Building and Fue Teseanch
Labworarory and GhA's Research and
Developomiene Cenrer will evaluars
the fire safery aspects of vehicle
crash and fire tests, idennify poten-
cial mechanisms by whichs fires
could soarr and then creare lahonm-
ry mmacdels of thiese mechanizms, The
dara dermved will enable researcluers
oy chamcterize live propemizs of
potencial combaostibles i vehicles,
determine fire growth paths and
vl lines, and evaluate hiee hazands
o vehicle cocupanes, G and
MIST swill then use thizs knowlodge
o studdy both pasave protection
mezsures (e, less flammable mare-
rials im critical locmtions and
improvied fire barriers) and active
fire suppresaon wechnologies,

Electric Fower Research
Institute

BIIST has a CRADA with the
Electric Povwer Ressarch Instoe
[EPEIL}. EPRD s funded by anmal
membership dues Frome some 700
member wiilities, and i work oo
ers aowide range |:-I'|:-::L:|||::|.:-|-:|5-_;i¢.'5
telated 1o the generarion, delivery
angl vse of elecoici, with ﬁj:lL‘Cii’IE
atcention paid e cosr-effectiveness
anmd environmental concerns. The
joint efforr berseen EPRD sl
MIET will produce decailed infor-
miarion on the indoor aire -'.||.|'.|iiL‘_l.-'
and energy impacts of residential
ventilaion systems, This infarma-
rion will enable informed decisions
reyrrding venrilation system selec-
cion- ancd design as funciion of
building type, indoor pollurant
ermissions aod clinmsie, A% of
MNovember 1996, EPRI and NIST
have agreed on the house, sysrem
and pollurane paremerers thae will
bie cxamined in the project and have
searredd the compuice simulations
thar will be the major component
af the dlore. MISTY conmibudon o
this parnership imvolves ]1-.:r|"i.:-rr|::|i:15-_!l
thie compurer simularions and ana-
Ivzing the aurpue.

Anorher CRADA with EPRL allowes
MIST moacces o the sirong
motion woooeds thar FPREL was able
o collecy from the Eooong strong
miccion areay in Laiwan. Analvsis of
rhiese daca bl enhonoe our wreder-
staitding in the non-linear sail
behaviors, whicls is critical o che
analysis of the performance of
Lurilelinggs anel lifelines subject o
strongz ground shaloing,

This information will
enable informed
decisions regarding
ventilation system
selection and design
as a function of
building type, indoor
pollutant emissions
and climate



Process Data Exchange
Inslitute

In Sepremiber 1995, BFRL and the
Chemial Scienoe and Ted
Laborzsory entered inan 3 CRADA
with the Proces [Das Bty
Imtinume (pdXi) of the Amersan
Lnstitute of Chemical Engincers,
The mission of pdXi is w develop
and mainain open approaches o
electronically cochange and oaspe
process dacs, The objocrive of this
CRADA B o develon, 1o, demon-
urate and wendandoe STEP apph-
cation postocok neodad for
exhangmy awl sharing conceprual
process design and proces enginecr-
g indormation during the design,
COTIREFUCTION, TR e e and
operatons of process plants, cg.,
chemical, pharmaceunscal and
poser-gencration planms. The cur-
rert members of pdDGoinchade ABR
Lammes. Alr Producrs, Amaooo
Chermacal, -'\l;m_ﬁ:dlntll'ﬁ'.
Becheel, B-JAC, Brown & Roor,
Chevron, Fastman Chemical, E.I,
DuPant & o, Exxon, HTES,
HTRI, Hyprotech, M. W Kd
Maobil R&D. Rolun & Haas,
Srmulanon Seacnwes, Snampmneem,
Union Carbide and UOP The
delrvery and implementanon of the
5 TEP application protocols for
prrocess engineering will: 1) enable

timely and reliable informarion
shuring dunieg the desdpn, construc-
non, maintenance and operation of
proces plnes, 2) sechace inforr-
oon trander comts and erron, 3)
cralble opinmiracion of wastlk
procewes, and propecs parmerships,
4} expand the use of decrranic
cormmerce, and 5) expand the cpa-

bilivies of the LIS, process, enginesr-

ing and equipment manulfacouring
mdustry o keverage informanion
tochnodogy for competitive sdvan-
ape. NIST 1 prosading sechnac]
suppeort for the devebopmcnt of the
applcation prowscobs, cooedinating
oollabarations with inernational
programs and 150, and providing 4
neutral laboransry for resting draft
application protocols, assessing
ernplermeneations, and dermomnstia-
ing sesubs. NIST and pdXi com-
pletad the rogusemens spocifice-
non for the Process F

Application Protocol (AP 231)

and distributerd the requiremenes
spexification for industry review and
comument in Seprember 190G
(NISTTR 59009, MIST and pdXi
developed an initial ser of sest prob-
berms s wragye sornarnion for validare
ng the draft applsaton protocol
amd o AT Pl
of the applcaron prosocol. The
CRADA s scheduled to end in
Seprember 1997,

Codes and
Standards

Buillding codes and sandands oy
an enpeortant mle in the dedivery
rmechannm for moch of the
ressirch of the BFRL. BFRL siaif
participate in many naconal and
international standards commires,
including thase of the American
Concrete Instinee; American
Socicty of Civil Enginerrs:
Amenican Sociery of
Hefrigmeration and Asr Condithomning
1 : Amerwan Insoree of
Seeel Construcrion; ASTM: the
Pationl Fire Prowection Associs-
tiom; and the International
Oirganization for Stndardieseion,
The hroades ranpe uf'r.url.'l'i.'l;ul"lm'l
& in ASTM whore involvemnicni
mschuddes: Corormmises TR,
Concrere and Concrese A
Commsttoe DODT, Paine ared
Relarmed | :turil.'lg M.Ilrrnl:",.:  nirn-
ritee D04, Road and Paving,
Materialy; Commitees 13003,
Roafing, Waterproofing and
Birumirsies Material Commurmitior
E05, Rre Sandande and Commi-
e ElG, Performmance of Buibdings.
Through i naoonal wsandards
activities and iTs participacion in the
Intermational Advisory Commitnee
of the International Codes Council,
BERL is supparting the council’s
development of 2 single narional
modd budlding code,




international Interactions

Japan .

U NRE Panl on
Fire Research
and Safety

The objecrive of the ULs-Japan
Matural Resources Program (L]ME)
iz oo exchange inlGrnanom on
rescarch resules and exchange
sopeniists and enginesrs in the ama
of mamaral resources for the benefir
of oth counrries. TIMNR s come-
posed of 16 panels, cach responsible
[or specific rechmical subjecs.

The 13ch Joint Meeting of the

LS -Japan Panel on Fire Research
and Safery ok phace at MNIST in
Mlarch 1996, The ehjectives of the
panel, which was carablished in
1575, are o CNCOUTaEE, dc'-ll.'l-:.l[_l
and implement the exchange of
informarien and daca in fire and
smoke physics, moxicine chemistry
and rsle ancd haeard evaluation; pro-
mole cooperarive research i ancas
of fire safely and combuston roxict-
[y CICOUTAEE INOCVALHE i
development of risk assessment
methods, fire sest meethods and
design standards; esmblish a muli-
narienal consensus of compuer-
based fire modeling, develop pei frar-
miance five codes; and develop new
fire proecion aod pi'l_";-:-'_"l'lliﬂll rech-
nology appropriate to madern prod-
wers and desgn. The Japanese senc s
Juchmtiun af 25 scientss for dhis
years meeting and the ULS. had 43
participants inclucling many MIST
staff. A total of 67 wechnical papers
were presenced insessions devored
o design/risk/performance stan-
dards, burming of real objects, exper-
imental refinement and salidacion
of fire maodels, suppression, marern
alz and resong, and fires alter carch-
quakes. As part of the panel mees-
N, SVTTIPOSIEA Wers hield o honor
pw imainstays of fire ressche asce-
sion in honor of Prof, Edweard
Fuleosld on the cocasion of bis retine-
ment [pom the California Insorue
of technology and one was held in

memaory of Prof. Kunio Kawagoe of
Takoea Science Liniversity,

Callaborarve research in LS. and
Japanese laborarories has enabled
sraff from each countey oo s facili-
ties not existent at home. The
rescarch bins advanced dhe scare of
fire scicncoe and technalogy in such
areas as line smoke toxicinyg fine
derection, fre supprssion, micrs
gravity combustion, thermal degra-
darion of polymers, intumcscent
J.;-u:.ll}:m-;_j burming, wall fire masdel-
ing, sroveke }'Jl_ld"\r from pool fires
smmoke Ao in baldings, ]ILII]dII:'I""
fire modeting, large fires and rare wof-
hear release measuremnene Thase
joant elfores base buile che koowl-
eelge hase on essential fire phenome
na to support the development and
valiclagion of models o predics fre
hazard and risk.

UJNR Panel on
Wind and
Seismic Effects
The 28ch Joint Meeting of che

LIS Japan Panel on Wind and
Setemic Effecrs was held at NIST
in-Blay 190,

MIST provides the LILS.-side chair
and secremarac, The Public wWorks
Rescarch Instioue (PR, Japan,
provides the ].'l]:ﬁ:ln-.‘ci{l.-;: chair and

secretiriat. Formv-six papers were

written, A1 by L5, rmembers and
23 by Japanese members. Thirty-
four papers were presenred orallys
16 by the ULS.-side and 18 by the
Japan-side. The papers wers orpa
nized inro Hve chemes: Whnd
Enginecring: Earthquake Engin-
CEFINER SO Sl and Tsunamis
Summary of Joine Cooperative
Research Programs; and Beporr of
Task Commires Workshops con-
ducted during the past year, Also.
cight papers were |:-rc:-a1:1'|l.l.ﬂ AL T
PrEni-SvITposia duning the echoical
sive visic segment of the Joine Panel
Mecting, four fromeach side. The
[APEES Were |=-|l.'.‘u::1'|l:l.'d ar the Ui
ersiny of Minneso, Minneapolis,
anad ot el Oregon Dleparrmiene o
Genlogy and Mincral Industrics,
Postland. The Japan-side papers ae
included in thise E‘l:’t‘hﬁ.‘l.‘*q.‘dil'lf_’.& in rhe
secrion, fameside Papers Preveried
at Mimi-Syrposia. These joint
Fares have led o subsiantial
IEnpOVeEnTs in LL5, ancd Japuese
wind and earthgquake safery knowl-
cdge and prioricies.

Ll.5.-Japan Panel an Wind and Seismic Effects was held at NIST in
May 1996



The Japanese
industry still
surpasses the U.5.
industry in most
construction
technologies

International Interactions |

Panel on
Iinnovation in
the Japanese
Construction
Iindustry

Richard Gann, ChicF of the Fire
Svience Division, clhaired dhe LS,
Pancl on Innovanon in the Japanese
Clonstruction Industry, which pre-
pared the 1996 repare, femsvron
fn e fapenese Conseraerion Sedverry
A LS Aparel

This pane found the Japance con-
serucrion mduseey oo besolid aod
progressive. The large firms have
superh bilwmrories, with nearly 10
rimes the ULS, R&CDY expendinares.
The Japancse induscry still surpasses
che LLE, indusory in miost consiroc
vion technolopgics. The repor doou-
ments the smous of these weclhinolo-
pice and the motivations for the
continued RED investment, A the
timye che repors was prepared, the
Japanese domestic recession and the
serong ven were tking a serong wll,
and the panel s only refinemens
of pechnologres itroduced sarlicr
and applicarions of lessens learned.
Hevwever, shiould the yein cxchange
rare rise, Japan 15 well-poised o
increkes ite successes in the inverna-
cional compenoon. The U5 idus-
oty wolld be helped by improved
public/private sector R clfores.

4 g\

HKorea %’- '

[rw Seprember 1995, an
[mplemencing Agreciment was
siggpaed between NIST and tlue
Forean Insirure of Energne Research
of the Bepublic of Korea, The
agreernent v ke a peciod of e
years and its purpose is to exchange
scientilic and rechnological knowl-
edge and 1o encourage the joinr
rescarch in che field of eneroy rech-
nology, The first owa years of this
agrecment will involve conducting
pine resesrch and the possible
crchange of personnel o develop
methods for the autenancd
real-time performance opomizanon,
fawilr derection and diagnosiz of
thermal syseems, especially HWAC
Processes o improve energy eficien-
ey, incrense safety and reliability and
reduce operaring cost.

—_—

0

Saudi [&i

Arabia ek

MIST has developed a program 1o

assist developing nations in the e
of LL5, bautlding cocles and stan-
dards. Thiz work iz being conducred
m conpenion with the MNational
Conference of Stares on Building
Cades anad Stndands, The e
country idennihed s Saedi Arlbia
which bas requested MIST o assist
n the developioene of a building
code and standards program for the
COLIRIECY L% G TS L0 i prove
apportunices for economic devel
apament and safeeward the healdh
andd mafecy of s peaple,




Iinternational
Organization for
Standardization
Thx the Insermanonal Chgan-
ptend in the devdopmens of sochni-
wal prport, poides aned intermational
sexmbands in froe areas, oy, ooo-
ings (TC 35/509). funcrional/ user
requirernenss. [ TCYWS0Y), hire safe-
ry engineering { TCP2SCA), plam
industry standard rechnical exchange
provols (TCETS4/5CA), and build-
ing conerml system design OS5/
WAL In addinon, by parncipating
in 15O Technical Advisory Groups
on building and ol engineen
construction standards, NIST engi-
icers can follow the progiess of noch-
nical commimess dealing with the
basie frar the deagn of anscmuns,
rezndorced and presressed concrese,
vimder strocriies, ool and ah-
FITAT STLCTIR., Py, Cher-
and ervvironmensl monopeTnent.

TS, Parmnes and Virnkshes, estab-
liahad i 1947, wrines standards for
the coatings indusery, inclucling
those addressing methods of esting
andl specilicarions for coaring com-
ponents and for redy-made coanngs
in ligquid or powder form, SC5 s the
subcommittee on general test meth-
ols (o0 paines and vamishes, It l:.-r.'
11} active working groups add
physical, mechanical and opeical
proprorties of [ ooaing filmis, fire v~
CORELEgS ermvirormereal a -
formance soaing,. This 150 nﬂ:n;'l:
e prosides an svernse bor NISTs

on bead sbarerment and the
Comnsortium program on the prodic-
Iiunnl‘_ihrm'rr'n.tﬁi"l:ﬂ'fulm: o]
impuct internaronad markets, MIST
hostesd the 1996 meeting of SC9.

Genllrey Frohnsdorft chair
TOSWSCINGET, addiessing the
design life of buildings: The come-
minee is producing 3 series of docu-
MCanis ﬂn-'h-g. with the phu'ur?“-
arsd mrsinicTance

the sorvwer Eihﬂﬁw..

dioign life of buddimes n hoooening
proprosady moee important mare-
ratsuilly nor only becase of the
cum ol I.uulu.ling replacermens ba
abkosy bovanse of dhe environmencal
mpact of building demaolinion wasne
and the need for rw marerials.
BFRLs program on high perfor-
muines raterials anel syseems will
hawe n strong influe mee on e divec-
tion of the ISCr activity. BERL enp-
neers ane also ]'u:']p-ing won develop
pedoimance standacds for ome and
rwo family dwellings. Those perfor-
mance standands ane meendad w0
asssdt the US. howsing indusery in
p-nl:h-.u.ud will prosde the I'.l-i;
Fidlun. UM FITE., SVt ansd

TC TUSCH s developing cighe
guides and technical repors inclod-
tng o framework for fire adery cilcn-
lations, the assessment and verifica-
tion of e models, the generation
of firg effluents, fire spread, dotec-
tion und extingrishiment and life
safery, BFRL work on fire madels
and their verificanion las had o
mujor irfluence on the echnical
contemt of these intcrmational
reports expeoted 10 he complenad

in draft carly in 1997,

TCI8ASCS hos ivitkanod progeces 1o

devdlop STEF Applcation Protocols
fowr creby O in 3 -

ber of indusmal secon. BFRL engs-
ey g helping v plan anl cooedi-
nate Al progeces in WGWTI2,
which covers archiceciure, engineer-
ing el construction, and ane malk-
wechinical contrbutions o spe-
cific projects thar address the nesds
ol the prosess ]ﬂu:l irndustries,
rusinlaly 150 10303221 Fewctrona
Lt aned tisetr Scbwnatic Repivsene-

acion for Proved Plane, 150 10303
227 Plany Spatial Configrention, 150
10303230 Buslding Sorwcrunal
Farne: Stevfsmard, and 150 10304
231 Provrw Engrnerring Dz,

The AF2XT and AP231 projocts wene
decribaed in an carfier secron.

noiew the STEP AP230 projecs on
stochwork and ensure ULS. requine.
mienits are met. This application pro-
mocal s intended to support compan-
er applications providing analysis,
member design, connecrion design
and derailing hinctions wo d;-;lwwr:
and construcoors of sorocrues in
baildings and plans. Reod is work.
ing, collaboratively with rescarchers at
Camcpie Mdlon Univensoy o
understand the requomemonis [ ) cap-
ruring idormanon dunmg carly
barilfing design ammd with & roscarcher
a the Universor of Mandard o
understand the roquincmene. for wp-

puniing arcebys o=
grama. BFRL Mark Palrer
s working within dhe United States
arad in the 150 arena oo ensare wch-
nical harmemesiron of the STEP
AP APZET andd AP231 projecs,

TC 205WG 3 Building Control
Symem Diesign is working o develog
a multpart international standand for
variows aepects of buillding conol
system design and practice. The pars
of the standand are: overview amd
defininion, u.'nru.rd swstem funcrion-

adoprion as a drafit standard for the
variin parts of chis effor, The con-
venor for this working group is
BFRL seafl member Steve Bushby
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Major Conferences,

systerins bow use in maserial desien,
taciliny design, convmenon, opera-
o, mesEnicnanoe, repair and dis-
pomal; 3) the caablshment of 3 o
bod o ity governmmeny and
prreTEY s o buikd and
cvalisite prototype ooseres amnd
erushiirge informaton rechmelomios
andd 4) the potenal for comres-
cial-scale wsorms thar ane developed.
dephond sl moonearreed by rwius-
ire. Pikot propects were kenmibed,
discymsee] and proposed by the soven
“‘I‘lil]"F F““F Tl‘.“ ITEET.. .‘;d.'l.'l:l:ll

are curnenitly being developed by the
LIRS Material Working Groups. A
MIST repon documenting the
'l-'l-'lll"k'iFlllF" Iinrl'int';\. restiles and pro-
prossils las been developed and will
be published in ey 1997

Fire/Lileline Interface
Workshop

Working with the UL, fire prorec-
tion and lifeline engginesnng com-
mumities, BFRL conducred a

Fin='1 ifedine lnterdace workshap in
lste January 1995 oo discues impor
rane i identifiod 55 3 resuln of
recent damagming: camhquakes. The
worlahop proceodings, published in
Ssepwomber 19905, somimoree the
wanbohop findings and recommend
roscanch pasorsiees. Bosesd on deese
recomimensdstons., BFRL hes peo
widesd oy 20 pramas wo the priesc

SO l.rl-d' EEy UrVET R

Seminars and Workshops

Green Buildings Conference

Ml T co-spponsonad wach the LS,
Careon Building Counal the Second
Arasl Creen Buildine Conderence
i Hag Skov, Mon_, on Augyes 13-15
1995, Appeosimasocly 300 poople
anteradod thn condororoe whdh o
nured 27 speakers. The conference
bl o e desken, oonsEnRCTRON,
apeeraton., mainrenarce and demas
Inion of buildings in an cnvinon-
mwnte amnd cosr-effeoove oamner.
Tl o swfenimne e peocesdimes, werne
|H:|'||hl1u| as MIST Spocial
Publicarion 558 enoiled Secowst
fneernarmmmal Coreen Eﬁ'ri.'ﬂnl:l:nj{
Conferenice el Exposision — 15905,

Twenty-Sixth International
Symposium on Combustion

liv .I“I.'" 1Ny, MIST co-sponsored
the Cinnbuston Insiruees Taenny-
Slwth Intemational Sy rmposium on
Combustion held in MNaples, Traky,
The mrmprosinin consisted of five
days of papers presenred i six pog
albid seasons amd seven invited mini-
revicws on special ropecs ol curresnt
steresl. [hene wene 448 peneral
papeTs and 457 work-in-progrees
posier puapers. MIST saff chained 2
rrerralar oo the soosirn s jprCscTit-
od 10 pechnical pepers and foor

‘Fh'li;‘t'!.




Finances

516.8M

510,20

s8.6M

2.9M

s0.86 3090
Ir-frmiss Anseanch Ire-hioisa Hrsoamch CHhiar Hosaurces Eranls 1o Oither
RIST Cangressoralby e Agqoncy Fumilds Omanizaiens Incheing
Appropngled (FTRS) AT

Funds

Grants

Other Hesourcas

MNote: Other resources include:

Advanced Technology Program
Manufacturing Extension
Partnership

Standard Reference Materials
Expense and Income

NIST

Other Agency Congressionally
Funds Appropriated
In-house

Research




BFRL ORGANIZATION

The functiwmal smeements of the Bulding and Fire Besearch Laborarory, and ehe Ofee, Thasions,
and Groups in the laboratory are as Follows:

BUILDING AND FIRE RESEARCH LABORATORY

Frovides Ihe national laboratany concamed with increasing the
ussfulness, salsty and economy of buldings, Imgaoing he
productivity and inlgrmational compelitivemnsss of the constuc-
tian imdustny, and reducing the human and eoonemic oosts of
urmeanted lires: parforms and sopporls laboratory, field, and
anzhtical research on the pedomance ol constnaction malard
als, cormpanents, systems and practices; and the fundzmental
processes underving initiabion, propagation, and suppression
al fings; prodwses technologies 1o predict, measure, and best
the performance of constaction and fire previention s oon
tral matarials, cormponents, systems, and practices, and 1o
gssist the constniction and fire safaty communilios in achoge
ingg ik banadils of adtvanced compudation and swomation;
provides resesnch resulis which e widely used and adopled
Dy gvernimental and privaba sacior arganizations with stan-
dardzs and codes responsibiites, bul does nol proamulgats
Baildirg or fire sadely siandards or regulations: and conducts
fine research mandated by the Federal Fire Brovention and
Cantral Act al 1874, rassanch for the fmprovement of esizmic
design and construction practices as assigned by the
Earhquake Hazards Reduction Act of 1977, as ameanded, end
structural fzfure investigabions mandated by the MIST
Autharizing At of FY 1986,

BUILDING AMD FIRE RESEARCH
LABORATORY OFFICE

Rasponsbia for planning, drecling, and imzlamentng the scieniiic,
techmical, and admireiralive programs of e LEbectony Sough sci
anfilic, admirisiminee, and suppon parsannal

OFFICE OF APPLIED ECONOMICS: S;IH'_H_’.-I‘IE ha BFAL
resaanch and BFRL lechnology daployment io Gowermmant agencias
and sorsbucion and fre-refated ndusies, provides slancandized
eoonomic methods, economic modals, tre FEne] progranmes ard matas-
ais, and exparnt technical comsuling in Suppad of esoures alocation
deciEions; and uses fechniques such as banedi-cost anapyeks, s
CHCIA COsing, mutt-crtana decison analysis, and ecamameincs
ervabiale né lechnplogns, processas, Qoeemmant programs, leqels-
hon, and codes and stendands 10 debaming alliGen] abamalivas,

OFFICE OF TECHNOLOGY TRANSFER - Faciilaias lha
trarehar of scientiic Bnd fechrical oulpul of the Bulding and Fira
Raesearch Latortary o thie usar community; manages the Co00ers-
trea bnrchng amd ire recsaanch programs wilh allsar ladanal apancies
and naticnal and intemalioal pivisie omganizations: and devalops
'::'::'Wﬂ?l'i“i'\-'f' TESRANC programs with othar fedaral ag-m::ie& and apan-
s o dor Eigl'l GO IR,

STRUCTURES DIVISIOMN
(Chiaf: Dr, H.S. Lew, 301-975-6061)

Increades tha produciivity and safaty of bukiing corsinaction by pro-
widirg Iechnical bases for improved structurg! and earthguake dasign
crfana; conducts Ehocabany, liakd, and anahticst meseanch in stnachuiral
engreerng which nclodes: imvestigation of imporem sirocluesl fal-
urnes, charecianzanon of nommal snd exireme oads an Buldings
oacuring dirng constniction and in sarvice, associated sinaciural
rasponse and methoos for provicing cesred redabiity, desslopmean of
casagn crivaia lor redlction al rsks fom nolurad hazans, evaluation
muthacs and crilesia for sale and economical consinuction practices,
enginesanng peopertes of Sois and loundalions, and nandaesinctieg
eaalion methods e ot or increasing struchasl propertias.

STRUCTURAL EVALUATION GROUP: Conducls labaratony
fiakd, and anaktcal mseanch in struchisl engineedng whan aclivlies
neiite: dervalopmen of nondestiucine ewtluation mothods snd onile-
fiat for pssessing structurl propertes: devalopment of mathods far s
denthcabon of Syramc regpansds characteistics al Aedble members
ared strucius niebworks; devalopment of echinical crlerta and method-
cogres 1on tha sinengthening and repair of Structural mamibess o
Epstans; charotenzation of nomal and axtrema koads on buldngs
durmng canstruchon and In sarice; and |'1'-'E'E-|Ilﬁ1 of ol impaam
Eachural failunes.

EARTHOUAKE EMGIMEERIMNG GROLUIP: Pravides resaanch
daby ard techrical suppant for the developmeant and applcaion of
SEEMIC JESign BNG Construction practices far new and axisfing buid:
ings and litebnes. whan acthdlies includes: aboralony and analytical
shxlks naeded lor IMRroang Cooes ard stendans ﬂ'l':r'lEil'il'.g 10 sy
conginiction, e dessalapment of cileria regandng the repair and
sirengthening of axisang sruchures, the devalopment of proceduras to
ereqiiate tha response of skl Systams ko sosmic oadng; post:
earthauinke imasligations o ascedain e afecthenass of design and
CONSINICION pracices n aciudl earhouakes: and lechnical suppart o
the Malional Eanhguake Harands Feduction Program (WEHRS)




BFRL ORGANIZATION

BUILDING AND FIRE RESEARCH LABORATORY

BLUILDIMNG MATERIALS DIVISION
{Chief: Dr. Geaolfrey J. Frohnsdorff,
307 - 5-G706G)

Arheancds corEirucion mabenals scance ard Mooy and gissam)
rales impraved Iechmiques and data lor making decsions concemng
consiucion matanals! conoucis anahyacal, laboratany, and fisld
masiarch which inclodes melbads ol measurameant and predicion ol
service e, bases for improved crtena and standaeds for pvalualion,
splpction, s, and ramerance of construction malenals, and
improead fools toaid the making of decisons coneeming Garstuction
mralerials, FI"..‘-'-'iEE"E lechnical supoort b natong and mnlemadons
slandams-writing arganoations such 5 the Amanican Socely 1o
_IE'SﬂI'Q and Materak (AS T BNd e Inlematons Standards
Crpmnizaticn (50 ard conducls cooperalive Drograms wilh omer
regearch cepanizatiors, professional soointing, saindands-aning
gronips, fesling Bboriodes, and educational insihsons,

ODRGANIC BUILDIMNG MATERIALS GROUP: Cames out
anaiytical, labaradony, and fiekd reseanch on i padomance of organ-
e DJiﬂl'lg mabanals such Bs peints and coalngs, f'W'"E ITRAMIES,
and seants and adhesiees; provides lechmical basas for mprved
crtane and stendands for esaluation, selection, and use al hase
matanals: ad dissaminales impeoved technicues and Sata for makng
dectsions on omanic buiding matesials, including meibodaiogies for
presdicineg eenvica lita.

IMORGAMC BUILDHMNG MATERIALS GROUP: Camies oul
amabytical, lbarstery, and Beld reseanch on b pamomence ol
camant and concneta and althar norganic pukiing maleaks Such as
brileding stamd; prosices lechmical besas hor imanoved crtena and
standards for evalunson, scefecton, and use of Sea malkenals; and
diaeminates imanoved lechnigues end data for making decisicns on
imamgaric: buidng rmaterdas, incliding methodaloges tor predicling
ganvice [ile,

COMSTRUCTION MATERIALS REFERENCE
LABORATORIES: Provides tachrecal suapait 100 iImprovamant n
thie quaity of constructon matenals lestng, thee deveiopment of
naticrnal and inemational slanders, and tha edvancamand of con
shmachion materials iechnolodgy; monapes b AASHTO and ASTHM-
sponsined reseanch essosaieship programs which {1) proneda labara-
fary mspection and pralicdency sample programs, (2) conduct slrdes
2 ad 0 the undarstanding and mprovement of sndand melhods ol
fesl, and [3) suppan the devalepment of stentands &y naticnal and
Intamaticnal crgamizations such ns ASTR wnd 150

BUILDIMNG ENVIRORMMEMNT DIWVISION
(Chicf: Dr. James E. Hill, 301-975-5851)

Faducas the cosl of S onng and operaling buicings and INCTaases
tha inleerartionsl comrpetivenass of the LS building indusiry by pro-
viding modefing. measurement, and 1est mathods necdid 1o use
achanced compulEton and aulemanion efectvedy in Consincion, Bnd
1o improve 1he qualise of e mkdngr emdrenment and the perfamancs
of Buikding eoquipmeant; conducts Eborsiony, liekd, and analyics
rasearch on Hukiing mechanical and conlrgl Sysiems, develops dala,
masinemeant mehods, and modamg lechnkques tor he Fl":"l"ﬂ'l'l'l:'"'ﬂn
of the burkding erneadepas, ils insulaton sysiems, Bulding air ieakags,
12 ralagsa, movermeant and abeambon Jf indoor ar |'.|-C|1||-'||'|:-'-i ikl
dervalopes salhware perlenmance criledia, inamace standands, and fest
malhiods needed or the: Mation's building industny b mako sffiactag
L= ol modesm COmauiar-aided ﬂEE';I'I hardwana and sothwarg, and
Calabase ManaoRImHS SYEHImS.

THERMAL MACHINERY GROLIP; Idantliag and cherachar-
tzas maw atmosphenc-sale rafigarants and ralngaerant mixtures Bak
cortibite b enngy-ellicien relmgaration applcahons; Wworks ooopers-
trvaty with 1he Thermaptescs Division of BEST in dedenmining (e ther-
Iﬂiﬁhy&fﬂf propedtias of hea mew relngaranlsb: suppar irdusinal
okasign of equipmerd wsing thaese refrigecants; and evaluatas sllemale
IE|I'QET-E|i¢I'I oycdes, syshams. and companenls hat Wil opemsa 1]
cigrdly with new refrigerants.

MECHANICAL SYSTEMS AND CONTROLS GROUP:
Improves and lowers tha cost of bukding serdces by [ostaning ha
dayvelppreant and w=a of mans |'1|.E'|l,;EI'I'|. I'1|E‘QTE1EU. ard colimized
brudming reechanical sysiems; devedons dision ooks, diagnostic groos-
churecs; and peremancs eveluaion lechregques for guantisying e par-
fommianc of Such syslems; désedops standand commurscabion peobocis
m'emj'naﬂ;qng.n‘nmlr}r batwaen bullding maragemant amd cormnl
sysiemes (BOMS); and develops the bachinical bases for savanced bliks-
ing controls which vl optimize whole: buiding perfommances.

HEAT TRANSFER GROUP; Dewrions basic data and simula-
tion mackats dor aat, aln end mokshune transfar through buikding enve
Iope componanbs and fsisls consensus shandands orgsniEalans in
the devedopmeant of appropiaie iast methods

COMPUTER INTEGRATED CONSTRUGCTION GROUP:
Fesbieas lechnical barars 18ced tl';.' 1F= constnucion Indusing as it
intagrabes &5 activhies usng compuaer lechnology, provides mamia-
fon inbeata &nd perlcemanca messunamant jachnalkagies Mal sup-
port incstry desedopment and Be use ol aulomataed producis and
sarvices in an imegratad anvironment; develops interace standards,
sl methods, ard pedormance Grilera (o integraled project mionma-
ton end confrod systems; and devalaps medhodologies ard compiber-
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aids for implamaning buidng slencands, specilications, and bulzing
kechnakogy kndsdedoe bagses incompuiern usabila oms,

INDOOR AIR QUALITY AND VENTILATION GROUP:
Cevedops measuramant and esing procedures, fechnical daka, and
cornprenersive ndoor alr quality madals 1o assat in mproved indoor
air quakty and vertlation i buiidings.

FIRE SAFETY EMNGINEERIMNG

DIVISIN
(Chief: Dr. David Evans, 301-975-6063)

Fertorms resaarch on and develops engineading melhods ior fire sale-
e enginears, manutaciieess, ad althar fedeml agancies o predict the
Dehavior of Tire and smcke and &25358 VanoUus means 1 migate tha
rnpesc] of ling an peaple, propaty, and e amdranment. This inchices
desaloping and damonsiratng the application of anaidtical tools 1o
building Tre problems; developing anaktical modats lor Ihe quaniia-
traa prediction of the Hreals o people and proparty from fires and tha
A 10 asssss the accuracy of those models] developing bech-
niuees o peedict, mesagers S Bebaiarn, and miigasbe thie impaect of
tanga Aras; and cpanatng he Hra Reseanch Indemmaton Sensce and
the Fire Fesaarch larpa-seale Tre fas] Raclity,

LARGE FIRE RESEARCH GROUP: Perlonms resaanch on
and deealeps technioues o measure, predict the bebenior of, and mit
igale kanga fire evanis. This incudes. undarsianding e mecnansms
in ke fires: thal cantrol the gas phass combugtion, burning mbe, e
miat amd chemical emissons, and Iranspo proceces; envalaping
techrcques lor compuler Simulafon; dessoping Sefd maeasunsmel
sachriques 10 assass tha naar and fardiold impact of large fines and
eir plumes; perterming neseanch onihe wse of combuston fof an-
rnmantad deanugy; predictng the perlommance ankd envimnmangal
impact of fre protechon maesunes and fing hightng systems and fech-
niquess ard davelopryg and cperaling the Fre Aesearch Progam
large-sCale axpanmant 1aciihy

FIRE MODELIMNG AND APPLICATIONS: Parionmes ressaanch,
UE'-'ElI'.“-|.'l5. and demonsiralag he appi:aljm of -&I'Ial"'ﬁlﬁ-ﬂ rdals o
the quaniitaliee: prediction ol the consequences ol fines and Bie means
I Bsess he accuracy of those modeds. Ths indiudas! UE'.IE‘I'.ﬁI'l"Ig
miethods ko assess fire hazand and nsk; crss®ng adwnoed, usakia
madals lor tha calciiaton of tha efiuant inom ELIHIHQ lres; !'I'i:l{lﬂfl-’!g
the igrition & Burning of fumiture, conbenls, and bulding elements
such as wals; daveloping medhods of evaluating and predicing tha
parfommanse ol buildng salaly design leatuns; developing a protocol
for dutemining the accuracy ol sfganthms and comprebarsies mod
Big; UE'-IE‘IIII"IEIEI-E.EE bases 1 faaltale use of fire modals, end oparat-
ing the Fee Bosmsch Information Seonca which sareos i a conial
soLnca of iiommahon Sar the ling commeiniby

FIRE SCIENCE DIVISIOMN
(Chief: Dr. Richard 5. Gann,
307 97 S-5864)

Perormes resaarch an and gealans scientiic and AngReanng Lrkher-
slanding al fire phenameana and medoiogy (o fire reseach; produces
prnciples, manology: data, and prodicieg methods for tha
formmatondesakiliam of smoke components in Names and hoe e burm-
g al pokmesic maleraks and develops sgence and predictive mesh
o0 fo anga high-pertormancs tie detachon and SUpnnasson sys-
1815,

SMOKE DYMAMICS RESEARCH GROUP: Produces o
anihically sound principles, metmiogy, data, and predicitee malhods
for tha lomabon'evoluan ol smcke components n llames far use in
urelerstarding and predicting genens e phenomena stich incudes:
Tessaarch on e attects of within-llama and post-lame fud machenics
a e lormation and ermission al smoke, inclding paficuabes,
aernsots, and combstion qgases; undersianoing tha mechanislic pah-
WY I 2l froen Chamical incapbon Lo post-Name ﬁggk'llr'rﬂluh‘:‘_-\. and
chpsnioging cakuikiion mathods far the prodiction of the yekds of 5O
{end aventuelly other toedcants} ag a lunction of fuel typa, avaiabiity
al ar, ared fire seals

FIRE SENSING AMD EXTINGUISHMENT GROUP:
Cealaps undarssanding, metroiogy, and predicie mathoos 2 enabie
high-performanca fina sensing and extinguizhmant syslems; davisas
v a4 minimizing the rpact of ormesinted fros and the
SUDprEEEinn process which mchrdes: reseanch tor the idanihicatian
and ity measurement of the symgstoms ol pending and nasoens
firas or axmosions, ard tha consequences OF SLIDRnession; cavising or
Eﬂﬂ'.'ll'l"lgl modilers o thase varkaiieg and 2I'En&|il=l=| (1] i'IIL4|!=|tEI'I.'I_" [e.4
timaty miprpretaton of the dak; dalemminng mecharisms for deflagra-
fion end detonaton sUppression by advanced Eqers ard |.'II'iI"-I'."iilE5
for ther cptimal uss; modeoding the edinguishment process; and deval
l:lﬂl"ll:_l performianca measunas tor Te allecivenass of SUpDesEson BY8-
terry dfe=sion.

MATERIALS FIRE RESEARCH GROUP: Perlorms nesaarch
to undesstand fundamentally the mechanisms that control the igniion,
Name spread, and burning rale of maeias and he chemical and
prysical charactenstics that affect thase aspects of lammakbilsy,
davelops mathods ol messunng and pradcling e responsa ol a
malenial o frecahich inchides: charmcenzng $ie buming mbes of
-:han'n;; And ran-chamreg pahymars and compostes; dedineating and
modakng the enthalpy and mass irarsfer mechansms ol matarnials
combustion; and developing computational molecuiar dynamics and
cdher mechanislic apamachas 10 undersiand the reiatonships
berhesen pobynicr strachune and fammabiliy,










