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In 1995, new
const....ction
was $535 billion,
8 percent of the
GOP, and provided
employment for
6 million persons
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Selected Technical
Accomplishments

The loss
resulting directly
and indirectly
from degradation
of paints by UV
and by water,
either alone or in
concert, in the
U.S. is probably
many billions of
dollars each year
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The photovoltaic;
solar water heating
system hill. provided
over 60 percent of
the energy required
to heat watet' for a
family of tour sinc:e it
became operational
in June 1995
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..,"" {....J ""W,,J ,,,II,,,,,).. ,....
"' " " ...,1 ,'""."". Ix'" "oJ
" u"' bal.u>« "" '" ",.- W""
~ • h"~.",,. ",," ,,r,-=. lbe
'C~"'" oK.Jol ,,,,I,,,,,,, "'."l" ,,'
"'~, ..., ".,"",,", wi,,,;,, """,m",_
'''''' 0"",<,,1~ ,0.",,,",, ,~,;.. "",
=1",-, '&' -,,"""1\ ,I-.< ,,,""" ~,,-

r,""", v.~""· ",.., TI'''' "., ".. """
"" , '" ,",',," '"~;nJ """" '""
"'"'I.'..,.,n· d ;fie""0«, ..oJ '"".."."
"""k-df= -"' __ C""" ,,,., ""',~
;"'" ".' .. ,..,. 'l1~ """,~, ""m>.li'l'
'0 ,,,., """" l.-Iow ;, I~'""""! '"
fl.... ~OJ ~ cohill,,," fcom , "-'
'''''' o,,"",~,~ ,I~ ~'.,k ...'k';,,,,
w; ,h "'" dh, '''' k-""",," ''''' ",,<
"x.,mre ""~.'"'" ,.". '" "'F'uL
l'1-.< ,nOJ<l """,,'n,ly ""''-'' •.,.,1
'" """"" ",'H,"" '" "m",~
""',''''" ;n ,,,., .."" ,,r ",." ..;1,
'...~~,.j """""""",,,,j 00n= CO'
V"."" c1,m.,," "V'.~

'''''~ ""' ,,' MOIST ,,,old d",,;_
"''' 0""",-"'" "","0,,,1,, ••,;,, ""
"m"" "x .rr",,,,j ...,r, ....J
w,ll, '" , U,'" '" ,,,,,,ul ","v'''i>
," ~.lO ,oOIJ"m ,~, 'l"'" ",,,,IJ ",..,),.

'.14 I~""o' .,. qg."'.
co",mi••ioning p"'gram
,,"xi,,,,,, Ih"'r....J s.<w.~ L)QI,
h~ ......,.,.,' ~., ;"'F"""~"""j

on ,nJ<•• '" .,...."y "~,m,,,".,,,,,

I'" ."..." '" ,'~ "'-'" ",, ".-...""",,"
N"".... ""'""'''''''- C"",m'~""
H"""",,;,, "'d.,IIk. MJ, '1'1><
I"",<'~"',r ",;, m.',' """,,",,,, ,
""",""..fa" '"" o(oo1kb"" '" """"Y ,~ .."x......1",','R~,.j.f", "'",­
~"",,",",....J ,,,,,,,,,,,,,-, """,~.,,,I.
,,,,, .,r • ,..",.~, •.- """" " "'-,
"""dJ "" odd""",,< ;n "'-",n",,
Ii" ,,0< ;,"""~ ,;, q "J''l' ""In"' ;,_
,,,,,,,"' ....."'" n.- ..."ITO......';""

1"'~''''''''.kwlo,'OJ;" ,h;, """""
~L1 ".",;",,,, w ".' <1<,,'''''''.'''
...."""""'" ,,,,,,,\,n,l. ". ,,,,k~

." 'I',.];'Y~..,..,""~ ,,r ,,,,,,....J
"""""1\ b,,, _< """ ,fo"""'" ASH R"E
~x' A'>IM. I" .>dJ;,"'" ,...". ...
"'~;"" " _",. '" """ m ,I", ".S
IX,'" "",-',;' of .."'''''' "";", '0 ,,4<
~ ;,x"," ." .,''''.y U"n,,".," '"
<he;, N'-"'~o l~
M.,;",",,,, ~., Vu,f"","",
,,,,,,,,,,, (N".MVP), n.- NFMVP

""'.;,,,,,,=1 ", == ,'" 'm,..."
"'.."""" ,.,..,.~,,"~ "x"~'"' ;"

""'~''''' ",,,IJ,,W'
..xl ;, ~ " ..""",Jv
bo'"" 0<1""''''' ro
~kl= ,'~ ;,",,""

'" q<u I"y I~n..""
.... ,""" ""'.b"'''''



I

~

111!
1

!
1.

1,
,Jd

l
~
-

l
-
,
~

111
1'1

.
,

Il
li Hll
h

~
'i

.Iq
41'

"

"'
jl

j
jJ

fl'j
jH

ili
t

!iJ
l,!

,i
f!'

,'l
l!!

'
.1

1
1"

<-
,t]

.
•

;<
]
~
i
~
s
-
-
"

I

1~
l!,

j';
lll

;ll
ilj

l
I'

It
1

1
"
·'

tl
1

5i
rU

H
llj

H
u1

h

"
'l~

lt~
I[l

n,
}[J

HP
'1J

ll lU
!'II

II
1!

il1
tlt

li !11
tl1 1

ll }
lil

il!
II

,1
,1

1"
"'

o
"h

1d
1 1

11
1)

.,,
j),

,\,
8f

..~
i'
~1
,q
~!
Jl
i

l'
!1

·.d
'P

P
1

'!

;i
iH

ill
B!

(t
tl

!ltl
dh

itJ
lft

i!
11

I
11
~h
!H
J1
t'
11
41
11
~

i.l1
.1

J
1

L
.

1
I

l!ij
jH

llH
IW

IJ
111

1lii
ul,

q~
!i
i~
hj
:

ifh
hU

I1H
W

11 il
l !id

Hl
h!

11 1d
f
iH

:li
t

il
l,

f.
",

.,
.

'11
ll

'"
"'

-U
•

l:
<

ih
(i

lr
~
'
I
~
~
i
H
U
H
u
n
l

,U
J!

hH
lu

:'
l·

li
~~

uE
u§

·=



1.18 Ai,c,aft Ii",

s"....'eu..nl5
"'·-.h ,.... '''Y Ii '" "' pp""'"m "" '0_
tl""" .."" ..-, t'''''' hw., 1.\0',""
hog<' ,,, Im"'~"ffi, h<xh ,h.
~">«Hof ,->ok",,, (L>oLJ) .",J
" •. ""',",.~,~ ,,,,,,., i"',,,,,y
'''"'''' "'!",....""'o" U...J<. -f'<'__
,hOp ,~- '"" '-"'LJ .",J '"" fuk,"
A~...., """"",~m",,,.,,..,m of
NI'-' ",',m',,,",,Y< ,,,,,,MlOO ,I><"",,,,,,," I,.,., 1<~II,,,, '" "",.".,
'" ,f>< "",i..-..l ""',,,mly ......till<
d""n"",. HI'C 'l'. ~.. »"K·""'"
pr"".... m""",""," Ox J=,;n',,"",,"'", .t·,,,,,,, <h>, will ",-",." duo­
,,~ '" ,t~ <tf~.~~,,H.,.,
1"Ol ,"-' 0",1;0", h"" b«<,
1"••..,"", ~ fi'",",/,/"",",",,,,,,,,,
~"" <>fAk",,,,,,,,, ......"~;"
A""",,o Eng,,,,",.,} l>ry &r
14""'-ry :;,,,,"1,,,,,,"," NI,-'­
""",W ,'ubi..",,,,,, 09(1, 1 ~.."'.
'41 ~ ,'"!"'" "'~n'K' l'-"-'~,"""'"j C, lAO",.,.... Jo ",,~orul,H.

,I>< ""n1" ,," 0" ~ ,,~, of"", ~'t'­

p"'....m '*_ 1o ,,""'... ~"',
~"~h p"",,,,, ,I.< ",ole",,"""»,,
,,[ ,IK r,~ ,.,,,1< m.,_yl"" ,m",,,

,.... """""""'" "'''" tl""", anJ ,f><
_""", of"• .....,y
"" 'Y ro ,"""" '"
.."" I'~ '" I....,.,
OjO[ ",j ,l<->ip.
,,><,,»' I''lifuI "<fl'/ko­
,~.. ,~,~"n
"",I,,,, 'wdk"",
''''~'''~" ,,,,~.­

'""" "'.... 1"'..«,­
b«<,~ by ,I><
',"i"" n.,,,,x«'"
AI<pI...., Cornpany

"" ". 777 "" hy
,f>< US N,vy

-

1.19 FI", de'e-etlon
.y....m. 10' hillh .....ce.
I .. ,.." ..ft h....g'..s)

{',,~"" fore l'"""'~" h .1",~1i
.,,,,,,,,,,~ w "'''' ,I><
t~lkJI»g. H,,,,,,,~,, ,'>< toOg!, ~"' ,"
"",,"m ,lrr~1i m.""" h""''''""',.<bk '0 I'w,,,,, ,k '"'''''"''' ""
=.L1. lJox"" ,Ix ~.,"~,,,h1p,,(,..,

t-:.va1 r""h '''' u-.,,; "",,'0t
C'.""~"'INAVrAq,~"h,·

t-:"" ",0"' of BPl<.L ,oJ -"""'"
,.,,, <>f NAVFAC kJ • "~"''''_

"~",,.'"'''~rv ,,"on ,h., ,""~.
In'..oo how ""'" """"""'""" ","",
bl co .","~,., ""<""''' m, ",ul~,
0"" ,h," =loco ill,,_ '0 ...,,_
<0"' ,"'"=. T' r,,11_~"" ..., 101,,_
~""l' ...... d." ...~ .'" ,f>< ""'"
,oml"d-><.,,"~"""'. ,>«< 1>< <V<, J<'"­
mm' f,~ h,g>. ""I",,, on"'""",,
anJ b ~"''''f '''''''';&08 '"" "",H_
,,"",'" r,~ ,.,""'",., '"",n",,',y
..... ,f>< ."..-.'0"'..'" wl,~ ,f><
~Nb~ """"'" '" "'W..k f,,,,
,"'..,... ",", .."-~,,,., 'Y"""'
fo< ,h<o-< ill"" bcUIJI"l'>

1.~(1 Ellec'i~e lire
relaNlant 10' many
polymers

'*'rly ,II ,..,.,."" prW"~m'...­
m«< 1hn",..hJ,<v """;,..""",, i"
~"",~., '" ~,.".y;,,,, ,,,. I~,""
......,... d.->i"" of"",,,," me" "..
0"'" ",<y"""" ""' p",fo"",""" I,
""" ~,h Ii", """,,"' """"I"""
many of"h~h .., w,.oo "'"
'~~I""...j ""..., ..... Bo<,."",,,,
r<='bIe ,ov;<o<"""oool and ,.....yd'''" R·'l,,'~mo,,". ,,,., ~..d.
fO, .1,,,,,,,1,,,,, '0 h"'ogo",,.,... f;",
,,,,,'0.,,,, " , 'U"j«, of high ""'"_
o-co '" ,h.. pI.""" ,"~v"rv'

T.....,; ~." ....."'"' ,~! yR"y
01",,-" of ,I.< IWKL nee """"'"
I);,·....., "" ,>.""i I ...,,..,,, d ,'~

"v",I." A<","'",y ofSdo-K","'...
b<e'" ,,"Jy'"'' """,h."',,,,, 10,
~.",~'". ,.., fw,,,,I,,,, ",. or ""Iy
"<U. T ....y ..., ... now fo"oJ ,f."
,k u,,,,hl,,.,',,, ,of "t;" '01 "K'
,",,,,,,vm ~.,""",,,, 'wo "","_
"'''" do<",~..I>," 0" <If"",,,, f,,,
~,,~h", r,,, , w .... '.0,,- of h"".
u>< ,>01,,,,,,,,. i,,<I"JI"~ 0,,100,
).,'Y!"'1"""~ "., «II ,,'~

"" "" of t..... """"", ,k ,,,_
Im"..."o, p""""" '0 ~""""
f,", ......d. ;, ,"",,,,",,, by "P ""
.~"~ ,of",~. wi,,, '" ,""';",~",'''<ee_ ;0 ,,,,,*, 0<...00.,
"",",,",, >,",,"""'"K'. f"rtlx,
""".o<f, " ,,,,.,,. w'y '" ".-.I",,,,,d
k"" how "'~ "",n""'",", ill«..
~"h • w.... "",", ,of ""~""', n...
R""I" ""Y< 1>«" ,"",,,,,00 ", ,I.<
,,,"~ov r,~ ,,,. ""~,,.~~", ,of
M• ....i.J.,-,d Pro<.... En~j""""'l<



Selected Technical'
Accomplishments _ '

1.21 Simulation 01
polymer behavior during
Ii", exposures

"oct. ioo"~n,' .b.." of~
",",c,,",, ~ ,""" ",-""""M.eJ ",I,'l<
""""",,~, ,,~Hi,'f. "f ,'~ o..I~n,l_
,.... 0-.", ,I>< ,..... few V<',~,I\l'Kl

.....ml" M"e< "',-d«, ..... <0>--><1<_
",hov<~"",,, ,~,~;';Ii'r

f,~ ,I~ K.,.,-._ of ~,n,>k poI,-"""k
""''''''''' ro t;~",. N,_. ""ko •
",,'''~~.. ,'' '3""'"""" w"~ """,,"',."'mn.'''.... ,'~ "~L1,'6 """"""­
d.1 fo,m I" """",,,~, """HI"!,"
"""," ,~, ""II",'''~ 1\l;~L.~
~'I ,h """yn" ""~ """l' m,.,"," ,,­
,~~ ,,""" "'''',,,''''',''' "...."'. ',,,,,,
""'. ""~"""y "......, ,,~ '~"r"~'
1,.1""". ro ob..J<,p ,,,,,.,<, '= thm
m...... nu'.-rnl> ,""Ik ,,,,,,,,-,,,,,,g
,1><;, ''''''''....' "","", "., ,~.=­
"'lI I""""~

1.22 R"lrig"r"nl
flammability

I" Q""" '0 m",I,..i,. ,I~ C''''''''''_
"'"0"" im,...., of ""OW"""" ",""
~,,~"'·m"..h..., "'lul",j 'M
.;., ''''' ""........ ' .... ",nh', ",,,,~,

F"~"' ""..~. M""" dlktffi, '''''''
"''"''''~ ",rcir,<"'''~ .R· ".,,''',~­
,,"~ .>fftam,,,,bk ,,>d """Q,mm,.
,.... "·"1"·'''''- 'Ii> "I-"',"i", ,he
I""fo"",'"", of ,""", m,.",", whl'
"ui",,,,,,I,," • ';,.,...{c t;,..J p",Jocr,
"""'" ,oJ """"" ,,.-•• ,"."~",,,
,'-I1..",..wi'l" =' o=loJ, Co""""""'"""k,.,·...1Willi....
c"""",,>db of ,he ,U'RL FO...
,,-;.,.~ ;:'YO'''', "' od<' '1"''''''''0 I"
of,"" "" CooJ,,""m>g "'"'
R<f,,,~",,,,,,, I "~i,",,, ""'" J<v<'_
"""" ' ,~ ..., ",,1,,1 On 01,,,,,,_
iot; q....,," n" p<,""m""'" "'" ,.,..
,,,- w'"'''r tl.."",,>I>k "f,igo."'''''''
A" Oj~"",," 01_;", """ 1'""'" .,." ,,,,'~i, ....~. of <I.., 1<-••" fI.",",,_
"",," 1m,,, ,,~ " "-/ng<,~,,'I.I, ".i,_
,,,", ... f" ..,,,.... of <he '0"'" ""
",m,~w,,"' ".1 ,~."'_ h ,,,..
dl,ni..,,,, ,I>< """ '" ,I"",,,,,",..,
'"'~..,. ,~,_"",_,i"" tl~lre<..... , W<"»-,"" ~·It;~~ ..inl'>g
0.."" .. " "~",,,,j ,.. ,I><' ".",·n_
,,0",,1 ,~,•• L 1"1,",, ,=,,,, 1,..11_

""" ,...., ,I>< w"""'" of ,h"
,,~,••, ,,~" "" ~• .,,,,,, of"_"_
,UJe '0,1''''''''''''''''' ~" ,~......~
mrt"""

"'~Ii"" ..~. I" ....".r.. "t"'"",
"''''''''''t,-

1.23 S.an.......s for hosting
high_sl",nglh cOnc....e

"OOkm' ~,...., """" ". '","">g
,.igI'-~K"t'~"''''''= """" ""OR'"
""rM "'.-.)'"'~ r" "., •.,","~
~',h "'" "".....J R<-..Jy-M"",'
0-......, A..,,,,I.t".,, B>kl. h.<,

"",iM "'" ""'"'"''' ro ,""""' ,'"'~,
~,i,,"...~lI,""~ '0......'~ ~.. ,",_
ully ,.,."f,·.n, """." '"' ,L~ ,,~

~,roJ "''"'1''='''' """""h on'¢'­
",,,,n,,," ""'='. ,,'" ~~;n~",

00< of ,I>< ''lIn'f",",' f.Kro" " ,;,.,
'~'I~l~"""'- " ,..,,,,c.u,
b«.. ,,,.,.'¢" '",,' , C>F1,1 "g "."
,,,,,"1> ,.... ,,, ",.><1"" 1Ia, ",."h
mu" "" " "'_ ~ """," ~ ,'~
,.",,""" loci"" ,,,,eJ, ,t~,
~""R~ =.,~ "."'~,_" '""' ,hi,
~ ''''' ='Y ".......d<J ,;,., C.p'
m ,hi". A""d." """ of Jo,,,,,,
,...., "'" b«n "4'"",,,1 in ,I~

=-....J, ""..., wl,~ tb< "'" of
''-'' mm ,t~"",,a ,yl;..,,~ "",...0
of ,I>< ",.JI,,,,," "0 moo d~n"""

w"'''"''~. -n~ ~,,"'k, ~=i""",

~'1I1 "''''' '"" ''''' of"""'ng ,,,,,,,Of,
,,"" "',~ to '''' h¥h _" ",,,,,'h ron_
c",,,, T;';' ...... "." ..~ ,k...~~,,,_

oJ ,...., "'" "''' ''''''-'"''''' "= y><kl
«"",~"L"- ,,~,.. L, ,"",,,,,, p"",OkJ
"' '''''' """",,"" '" l. ,,,",,, ~ ''''"I'''n'
,I~ ",»lk, ~~.i"",».Tk ,,,,,I,,
of ,hi, ,,,,,,,,,,,n~ _"" I"'~'" ,'~

'''''''' r,,,~~ ro ,;,.,
ASTM """'Rl,

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

-



1.24 Test methods 10'
~RP <e;nlo<cement

A """,,_ '" ,h< u••"w"""
<cinforooJ rI-" IJ'Rl') b«, for
,,~,~.. ~;"r,~..~", " ',~ "'''' ,w
...oo.N ,,,,,,;fiu,'om md =<
"K,I""". R=<-.ud, .. HrRI. ~ " ....
por<' or; ,h< ,,,,,*,,,,,,,n, "f ,""'"
,;,~ ..~~w. ·rb< """ 'ml"'''~u

"'"""'".. , p",,~~" of FRP In"
~ by. ""W><' "" «mik
"~'>g'b ...1 IT••'"h~ of .0.""",.
lJnfQITu,,,~y, ....n-1.o'<3 .." ........_
"'~ 0C0.-d<,><J ro. ,,,.,"" ,,,,,,L """... "'" ,,,'''>bl,. T,,,,,,~, (""­
,.". S';""'"~"'''''=~ <k
...~ of ',~ "'~ ...1~,", ;n ,_
""'URf~lu=,BPKL~,

;" ""'1~.""' wi'," • gu<>' _,-"
f""" "'..,11, "'''''~I • ~,",

pi< ,,"'hOO ;;" 1"'';''''';'''3 """""
,,=. n.,""",,, ,>""m u.""n;"",
""""", n=oI '"~md • ",",,_
,," ;'"," I,.",." ~"",,,

""",,'m_b=<! """"-', ro
,o>,oof"'-'b'" ""' ",>L of,,",

",""..., ,"" ,hry "''' ""
g>1pp«! by orol,..,,- f,,,ooo

""l".11>< ,~",',,""
IT>«hOO for .......... ,"" ,""
,"'," "K>d""" ~ by '''~,u_

m,,,,,,",,, ..",,'l.- ''''' """.
m.o> ..., u.., .. "'"W'.". ~
~..~I " ;, ~ I~;""

1o..W. Th~ ,pprooch ~

';"~U'K""';''''~''I""~
ro '='P",'n"",.a «TO<>,

HERl K-=u<h<~ ""
",""""'K,,«<J ,h.o, ' .....
,,, n",",uJ", => boo .1«",_

m;~' ".~ ""'''y I~'
",i,~. """""",,ru<';'~ '"''
"",I""""," ul~' ,,~.­

",,'n~ <h< ""-""", 1'=,,-,,,"_
,"d. _,"><" of"" ;, I""
....,,, ;m,,.,,..l wi,," ,,,,,,II
b.m".... R=J.. "',~"'.= ',~",~ ,,~~",~t
V>J"", from <k ~ruc­

'iv< "'" ,""""" ...'" "'"
d"",,,",,n ,mn ,,,. "..J'.
,.,.". mctl-><.J " .. "'"..,.ol" ,~ "I".;~I ;n ,
~"'.". d <k ';m<

NIST researchers
have demonstrated
that the elastic
modulus Can be
determined more
reliably by using a
nondestructive test
method based upon
measuring the
resonant frequency
of a specimen after it
has been impacted
with a small hammer.

1.25 Fi,elighte,
"""tect;ve clotb'ng
BFRI ho-g>n, ~..ly of ,n" I",h

0'"""" of "'" fip;h '" rro«<u",
ch',;,,,," '''"'''' ,., h"",~'" ;uh.
"",.". ",d ""'" loboo-""'Y ""....
~"O><"b.• S"""" ",><lcr".... ;"S
oft;", "gln,d.,m ;nJ'''''' "'''
~. A '''P<''', NJ>flR j804,

"." Fw--i ''''''''''w a.,,,",,€.nJ
""'-I bM",."",," .p,,,,,",,,,,,,1
"." FWmog, by R.,.w, I~~."
"''' "'...J "'"'-'" '"" ,j", "'"',n", '"
",~ ,=h. W",b"~wi", pro<=

,;_ ,,"",,;"" m"",,""'''''''~. ,n"
1'00«al LnKWOCY h.....n"""
"""~y IFEMAj, s..'" Fi~

Monhok, md """'" ;""""".",,,,,
HeRL 0C0.-d<1~-d. ,«w guO!< fW
,,., "'=',,, "f ,......,n.l pro<"'ov<
clo<h;ng....J "l'"""",o>' f", "'''',­
""..y ..,.n",,~, ;nv<>,;g.~~ ,oJ'"_,W;.

, ....~ ,......~.. I. ,,~.~ift ,t~""....... ~ .rt........ to"""

-
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"."' "'''I''''~< ''''''J;>'> ",J ,1-.<"=,m,,,,,,l ,.,"",,,,,,,.~ ,,"'•. Eng;
,x«l"g iodgo""'" ~ ,1><"....,-.1,," '0"""" ,...., ~'" .,,~"",",c """1<>'
'-J on bod-< = ..-.J "","'" ,'on'
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eroJ"" bl ro '<y ",,'~
""',,,, ,,( ,I" ,,"'"- S'm unl

P"""''''''' '''''''''1'1> d><OO""
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>u,oLuw " ... ~~".lv,~",""",'
cl'""~dm b.= ro"low
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f"'....' ,~,., ,1",,,,."'1 "...""'~ 'm~
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"";"''11 <~t;' ([CliO) 'hr
"'""••,, n,~,-.,," ,,,~,,,,,, (AU)
".,,,,,;' ,. ,00,~...~
.,.. "''', I..".,.. " ••_
........w.Iudo. 'oK!> ...,.~..._.old .d._ _uI"- " ...
...,.- «000 ...-

.-- .........- .. "Wo __...- .... ......,..

3.18 o..l9n_
con.lruellon &I.n<lol .
10. Iil."~••Iruelu .

Ln ""'"'''' ,,' ""hh" 1__ li" (,""
81'1" .. ~ ....",~;<h ,J;" ''''''''''
I~)'",~ .....k'

(»MAI, 1"'1""'" ..-.d ...t.n.<nl
.., ,,,_ "'- fW~-.i
~."-'I_(-
-'_1-'--#-, ....
-~- -....
- ..- lOpd lido,.
~ , "'""__ _-t..-
-, '-'- ....---.._...- -.........--t __ ~.... .-
~ _ ...... hoId ..
s.,-...", I'm .. """"'.........
11" """""'P ,,,,.... ....,,"-',
,~,,~""' .... ~"""""j, ...
"'......,", ",I.•• ".. ~",., .."',,'
''''H",.. In ". "",""",,0'



Awards _ '" , ,~

1995 ASTM Wi";'" T.
ea.a...."", .._al Awa'"

D,. G«>fr"" I'"",,,,,k.tr~.;~,j
,l.. L'Y)~ AqM w;jlOam 1:

o.v,n,,"". "IO-H.~'" Aw"d ""
"'-MiGJ k-.-lo<>h'P '" ,k .n"",'.,
""I ,k".,,,,x·," of ""."'~ ",>J
;","""","o.J ,,,",,,oj, Ow m",""~'

, •• , ",.'c,,",, "oJ ,>"c,ru,

'"5 ACI

Lk ."""~,,I 0,,1,,1 0"."" u;
,'~ An",,;,..n '--"""n'" I"""",,
'e,,,,",""'" (Ael) .~",Li Ie.
Ou"",,>J, '1\"'=", r'"" ,n,",
Aw,"' '" n•. J."~ ur,,,,,- M,.
j ...~"'"'" K..-=I ,oJ "". K."~,,,
'y,x,," f", ,I';, dr,~" ro fun""
"'" ,.., '" ..,~~ .,...,m ",--,,,"""t<Y
I" ,0""o.J., o<k<,,,,,, """ mal,.., of

"""'"'" "n" ""oct,,=.
1996 ASTM R_~. Pa;nt...

Awa'"

n.. "'"'Y McKn,_!" =,.;"," " ....
ASI'M Kokn) ""0.... A~,,,, on
""'i;";'." ,,( ,j;"1"",,0/;00 ,.,,, "'.
="",,,,,,,,1 " ..,""","m, ml
.d,',..,,,,,,,,, """ ,~''''';'''"' bJ«_
"h,p ",,,.-,", ~I,.,".I,,, ,IK " ..><!><d.

,,,,,.'" ,,( ""''''''''' and k-...' !"'"'
''''''''~'''m.'"x,"'S".

1995 ASTM Awa'" 01_

''''. M"'Y McKoW"~'" ,.....,""",
,h. ",.» ,,"'TM A~...-.lof.''''"
and b",..",'Y "'~ "f F"'k= h
~'mi"'"",',, anJ "",10,,"'-1 k-...k;_
,,,, p of C"",n m"... '''''' ;n ,I.
,k""',"...."' '""andaN. <,.- .....
•'~'""""" nf '="b f",,, k"","
""'0' I" 00,101,11"

'996 C.tholic Un;......y 01

Americ. AI....... ""h;••""""

Awa'"

D" On"" ,.,.,,", m""~,j oJ",
c..,,,,"", L'n,-,«<,.,. '" A"",~·.

AI,,,,,,,I ....,,"'''~.,'' A",..J;"
",,#o=;ng <,.- '" ,,",,'."'" ~,h""__
~"";,, ,'~ f.·k< '''';OJ, ,-",,,"1,",,,_

'"" ,,,", ",m"",,""•. 1-1< I""~"',j
,,,,,,~ of """"'P~ '''Ngc",-"'
ml"u~ ..xl ",.J,. ,;",Il"-"" ~".
"100,,," '0 ,,,-, """"~'"" "",n"
',~. """"'I"",,~~,..r<«f';f«'"''''
'k ,00 ,,,,,,,"k~~1 L..l,w.",.,-""
n"" '''''''*v> f", "' >not <11".00.._
<}' ''''''''' ,~. \,.-" I,,,; 1 ..f, Ig<>-._
,,",, m",hl,>«>"

D,. W"".m Gm" ..........·, "'''"
,~=lOJ "'" OOC ,,""", ",,j.1 ''"
hi., ....k..l,',. I"=h ;"<'-'....._
'''1\ .1","'...... t;", "'''~,,''h
;OJ,,,.of,, ,~""iJ;"" m,"""","",,
,~, ''''~ "f .1".." wi'" "" ",,''''''
",~;m'" ,00«,

1995 NISY B....... _,

I),. M ..k A. Kui.-""lU w"" ,~""J_

00 ,k N"',' b"",,,, mN"L "","__v""",,~ ..,""~ !oboe",,,,,,
fu< """"''''"g ,h,. h,." ,,",,>t<-, ,,,d·
f~"", ,,; ,,-r,,"""......
1996 NIST B,onn_

'-". jon...,,,,, "'.n;n ~~ =",k,j
,k NIYI M"''' e'-'<hl ,,~ ,h,.

, ........,"'""" of ux""""~
fu< p<OO~""" ,h,. "'~."', L1", ""
..,..,,~ ,,~,;"'" """ ,,,,,,.,-,,,,;,,,,
, ...... """,.<'j~' ~"'.. '<llkll,,,,
"""","'",,,.
'006 NISTB....... _'
1).-. AnJ,,_'T'yh ~= .~-."k"

,I>< ",,-,. """= o.oo.J fu< ,h,
,u-v."~",",,, """........ ""
,=00""" '''' "'""'" b.>.,.. ..."."".
wh'--l, "'" nE,;,,,,,d,- bJ '" "I'
ASCE",,.,,~,

1995 w;mam P. Slichle,..-
'I'" 1'>'>5 W;llum l' Sid"" A~,'"

~-~ ,~..,-,JOO '" l),. Lh..kJ "­
')oJ"",. n.. ''>on ,),.mo,....; ..'"
''''. M"t Kob",,,,", ,,~ ,h,."""",,,

;n li,.lI,,,; ."m~';'" "f,;;'~'"'''' '"
,k nCo oJ,,, ~"" ""'" "","n
[~,,~., fmm I~"'''''''''' by an
",,,,,",,, """ ''''' 'Y•

..



1996 Will-. P. S1;cht... Award

Tf~ '9')(, ""'","n ]' SI.m,.,- "w,n'
~"'''''''cOO' '" ~"- ""'~,, """",,
f,~ "~~,"k 0" ,lAC<>«. , ""'."'~,
."",mv,,".'."""''''-'>l 10' oom·
F~'''W.-d <ncr.,. m,n""~,,,".L
.",,,"" 'l"""'''
,_ Whl'e H_ .................

Award

T'w owl,l" H,",~ ,,,,,,,,,,00 ,I><
Ilan",,,,,,w,n' '" M" SOC"", 'Ie
"""">y ~><i ",,,",, ,=",,,,n~"" ,
MOw< ,I.-~",~,","",prui«' "
,'~ '~,i"l" llYn"" "ode,.) Otf,,~
IJ<" k< "'C l" S,." F""'-,.",, J I><
Han"''''' ""~n' " ",n .,{ ".
n l" "., "" ",'""",,,,,.,., """"",
''crfo<"",",~ ,,~....,. ..., l, >9""" ro

t"h;" 8"''''''''''''' om""""'" ~-h._""'" '","n'..,... "K ,tr~","'l""'>oJ
dl"",'== of ""-cr"",,,m, h ~

... ,m",~' 'N' ,'" ""Co« ",nd,,,,,
• un.....''''"' " ....' "",,n" 'r""U' ~at
"''''' "., "",",n""",'" ='m,,~'
$450,000 ,-"" ,m 'U "'"i',' "'1

,_ E.K. Ca_1I Award

D" D"oJ [)oJ""~,,1"="''''
~,h ,f.. 1')'I(, EK ,-",,,pMl
"wa.-J "" h~ p • .,..,n"" .11. .. ,,,
,,,," "~'~"'" nf,,,,',,'''' ..-.J "',"'"
'«hnol"';'" ro ",~l,~.. ~., ,,, ••,,.
",~,,,'''' ~uJ""

'"'" Telly Awa'"

'k ",,,Id,,,,, .,.j Fl~ Rc",,,,,,"
'~L"......".,.,~ MHI. Y_,
1_,. ",.,idi"~"'-Cl,."J ,
""-,,,>oJ ,...." T,.I'y A~,,,, Ow,..,
",,,,,".' ="' ...""', TOo 'klro,
~hi<h -= '"" ,~,n",d _ C'p''''
A~.",. ,"-""tt,,, lH-Rlj """""h
""",","'" ,~j t:"'"l,~ ~><i ',l%.
Llgl"'" ,lu..,,, ;" h""'."""'~u,x•
....,...,." .~, ,,,"e,,.. , "",,,,,>«'0<1
,,( ".-",<du"" "'" f--lI l," .~, k=
~h",,'",

-

'"" SRM s....;". Award

M" R"b"" /..." I<ci«-«I ,,,," '\>;>$
"'-'"",,J R.f.~,"" M,<c,,'"
hka<u""..,." """""" Aw",,' Ow
~,mJ"'')' ~~k i" J<-.,-lopo"~,oJ

,~",..'""'F{," 14H ..,w.b!
,x,)",~.l~~."-..oJ l" ,h,,,, ,,",,'r}.,
"..xl"oJ ,,,,",m.' ",l.,.,,,,,, 0""""
,m'''''''''"~ "''''''""," ".,
,","~,~ "~K",,"',

'"" SR' R>tM<at<h .w.... 10.

fONlgn _'""$'
L-"" OW""ll.m Pl'b ~~ 'he ,,-x'POC'"
"" L'H, """",,,,,, Aw,,,' ""
F"~lg,, S,~l"'" I"wn ,h< 1IwIJ;,,"
R<=..-d> I"""",,,,. ~""""r '"
CA.""~'''''',)->pan, l)" ""''''''"'
, ">on,h l" j.,~.. w,,"ki,,!; wl,h~·
k~ ,h<<< "'" 1"="""" ",,,,,=
0" <.".~ ....."Ok f"m"',,, '"",,,,,,,,"," fi,,,,
1995 AR' Meri._........le•

Awa'"

Th".waN ~"" ......."~l ,.. n.,
D ..", Didi,," ..-.J D" 1M"" ,',n.
M ""J,,,,h,p wi,h'" ,f~ kd<""
>f""""""''' 0" ,,,",,,,," " ...."'h l"
,.,c,""... .,,, ..., ." ~,,.jl,".,'n&

'"" L..<ITeeh
C<>'<e _n1II""""" _ ....
of Vee< Awa'"

D" ~lliy M<K"',,"' w~, ,,",~m..'
,,,," , <)'j(, , .~, ',,, f"."""
<;,",·,'"'",n</'.-.)",,,,,- ,..~., •• ,l.,
y..., A~.", "" """...-.d;,,,, """""
'0 ,J>< ....J ,"",,,,')',



• •
Staff Recognition "._: :;,

.....u __

'"'''1--'''
0.. ("'ll'A>o<ri>~.. ..In '" '"'
• ,.."...., m ....., ~"'- , ,.,.

,~"'! ,.• N"'A '" ronJ,., ~,,.,i_

m,,,.,, ," ~,,,,L,,,,.,, u... "","""
,""""'"" ........... ",~~",..,,"y
"_,~~.,,..-"'" ~_..h"""'. ,,~

_.~'",II. .. ­
,~.

P1 'II • ..-

0"","". ,..... ,"-_, , ...
<""".t""~, • _
I_'--_.t ....
"'-"- "" .t ,"' .....,...."" "".....,..,.. ......"""' ,~ A'''IVI' •• =h_n." M~"'r _ ~,........ """.,""
I" , lIJ ".m"'" ""."., "" wo<kl.
".II0!0J '00 ,..,~ " ,J""i""
~"' ..I"" _ ... v~
~_ ~"'"',"'«l"_...~... ,hr"" ·........ , ,---
.... ""'... Oft 10< ...-. _.... ,.. , ...
, ....! __ ........-- .. ,......
F_"_"'. =e-e.... _._

hi' J"n"" '""",, '- ""'" oIro-.l'" ,"" "~","-""_of,,..,
An." .... eu.""" ,,," ... ,,, h. ,,~

....... '" ·'1"".... '" ,,.., ""'.-r"

.............. G<nom, ..-.l
<_ 1Id<o<n« .......,..

..... ' "'n .. '.... '

"' B'Rb_.
l<I ' "-'" ." ,,'s, w.-
""." '''''",...' ""...'Io.hon... ,....p~,,'" ,....,........,.,""
''''",''',00<> '''.''''''10' ''''.x·,".,.-1 ~... ,_,"'" • oom,.....-"'''~'''''''''- '"' ~,_".<. \A •.,.""..
«<kr ,...;= .. -.....J .....'_of""-, .. .x.dop.......
,..... boood -Jw....I_ oJ

'--__I -n..ll-.... """"'"""
.t.... ..--.. "'''''''''''''-.-. ----_... .-""".....,..-J...- n..-
_, .. .......- b«>w< ....
'f'f'<""'" I,·....w, ........._, ..

"" ,''''''-, "''''' "",.,.."., "'..
" ......, .-.Ipn<,~ •• ", ~''Y.
ht..,,,~,,,,, '""'"''<' ..""'",.",. ""
'Il""""" ,,, ,il."" ,••,.,,1 'w ""
".,w...u,. ''''-_ II> ........h..
""'"~' , ' oboI,,,, ..
.-_ "" n<'w .....
~ ..--..- ..,. _ To

7 40 ::""::="---. --_.....
........,._ ..... rI'--'" -_.
--- "'''''-';'- -.-IT ....
___ 04 .l...,. ...,j ....

........",...." hi. ", ....'''' ....

.............. oJ • " oh;<a l-l
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NSTC SubcolT1lT1ittee'on '
Construction and Building

, , ";.,, ,,; MI<·

' ,'~"'" ~ ......- M.~..' ";,,

CTI's Subcommittee
on Constl'\lction and
Building IC&BI
defines priorities for
Federal research,
development, and
deployment related
to the industries that
produce, operate,
and maintain
constructed
facilities, including
buildings and infTa­
structure

-

T h. ~·,,~,o.,.d.· N.,Om'"
,x,",,,, and'I«I-""k'I\Y
C,",,~ll {"'YKl ,"'bv.",,_

m'""" on O>""~"'",o '0']
""I'll,,,; IC&BI ,",,~ "..,roo"..!

<If"",, '''' '"' """, """'-"'"It!' kL ">-<h,,;,, ",>J ",,, "',"n_ ,,",
"""" ..." dC-&". N'''C,.
coho<,_k--~I "","p ,~''''''] wnh
.",,,,,," "'''''''' 'c<b"",* ",""--,-,
,,,,>«ll,,,,,,, "&0 "",.,..". ~."",.
I~_' '"~""'O"'of "·ubi,,,.,>J
"';,"'" """"',,. N$TC I.., <>"'"
,,~"" "'oc ,,,,,,,,".,>J.x-,,,,,..
........, """""~=, ', .....lO,'>' ,0><
Cum ,nl",. on '1«1-"""""""
'm.w.,Om IC"'). w ~".t...."
wl,h tho ,~;.."'......,,- m '~'';''';

'''''''1''''1.'''"'" ..,O>nat ",h,>Olo­
"" ",""y, 'n..-,.",_ ,,fCT' ;, n,
mh"'" '"" Iu"" ,,,,,,,,,,.1 ,om"",,_
""'''''~ d US I,.,,,,,," ,"""'S'.
(Mml ''''h''''''''''' ,""Kh ",J r~
f.''''''' err, "'t~",,",""~""
eo""""'",,, ",] '" ,"" "" ,H,.,
'" .",,", (,,, (Mml """",h, """'.
","",'''' ".] •..,,.~.~~,,, od"c.l ,,,
,I.., i,>J u",,,- ,)"', r-roJ '~" ""'" n',
.~, m,lm.l" u",,",~"-~ f","',~>,

,,,,1,,..11,,,, to",'J",!,> ,~, ,"f.-,"n~''''''.."""" ,n., I,",..-.J <c'b","
""1.00"'''"'' ~," ,,.1,,",, ...,
>,.,.""",.", ""'-k tho f""" ,of tho
1••00.-",.,", P"_"~

"",", •.0.10;"", "",wll""~''''''''''''
;" C&U ,,,,I,,..Ie """,,,, "';,h

R"I'"""""'''- '" """"" ",>J _ ...''''', """'~"'" ,~, ....,.n·"""
.J '-"""'"''''''' '" Ag'ICuIlu(Q

(Forest~~ loOO<"""Yl

.J ,-""",,,,,.,,,,"'~,
Co-<:I>a. ("'ST)

.J '-"""'''''.'''' '" 0<lI"".,,
--' DotxtMie<Jl 01 Eoe'I/Y,_.
--' Dotxt""""" 01__

H,.-.-,_. {""'''''''
I...til<.<o 01 Oxupo_ Sa'oly

",,' """"l
--' [)Qpa<1meot of~ on<!--~ Dopoo-nc,-,t of '"o'v

(U.....d Stom;s~I

-"

--' Ocp<litrnool 01 Labo<

{O:>:<""''''''''' Salay """--.-1--' '-"""'""..... '" r,..-..portalioo
(F_""~

~'"'''''')
--' (lepo.""""" 01 Vel""""An"".
-' EoviIco-men'''' ""-'-,
~ Fode'al Eme<ge<q

M"'___' A<>-nO'ost"''''''
~ Goo<>raJ SeM=!
~t,..oo

~ No<iorJ<ll Scoence _,.,.,

n..- m,~Om ,,fC""R ;, ,,, ""~,,,,.
,"" ",,,,,,,,,;,,,,,,,,,,,,, "'-0.;.', 'O,],'~

"'-' .,,"'~ .,.. ~",,, .....y "'"
,""ro",,,,,no.J "",'n,-. ,h".",h

,,=.od> .... "''''',"'''''''' '" ""'P­
"""'" ~,h US ''''''~'Y' '.1,,,
~ oJ "","",,,,, Iu'l""'~ ,,", Ilfo--cy<"
,~rt<.m.". "., u,"",,,' d ,,",_
","",00 f.dl"",- C&" .><kI",,~,""m I" I" "" ••• ",»h '"

~"b~ ,,..,,,,,,hl,,,, ,,1<1> 'ndu~'Y

ro """",,""" A,,",,"~', I, oJ,""",
u><n"""',,,,-,= ,,>J ''''''' "*"".,
"w.. ",vl,,"m.",'~ I"""'"''''
"f"" ,... ,...."" ,fl...."" ",IIy
~,~"''''wl,h"')"', bu>o""",
,""","""

',",'''. '''' oj C&" ~,.I"'"
"",,,,I-. ",,,,m,,,, ""p,=,,' l", '"'
urn."".'••' ',"u'''r I" 1,>J."'r
furu"" ,"'] ", ,"'"=,, to" ,'"
Ad".",..! .,"'......""'" '''''''-'=' .,,­
,h, ["'"n~'Hdn.",,,~",,,.',w..
"'.""y '"""", 00,'" """' ,«1
,:. ..111,,,, , 'x·~,h " ,. ,.u.'
"""'''''' ~. we",
,,,;;,,,, h h~d=h.~_

.,.-.n"'" ",J <kp"""'~'W[)&O)
;" "x =,,"""~,,' ",>J ""'1..1',,,,
,="'"'=" '''''''-'''' ,'.'" '"
",",,,..,,. w'l,h ,....""'" '0 """

,,..,j,,,",,,,,,,,,, "., '""',"'" ....""""
d ",""-'uS ,,.., lioIkKm"" """'''
"'...,.~""'" 0" ,,'" ,,, ,0>< co,,·
",."',,,,,, ;oJ ill'''' by '" "3.



Better
Constructed
Facilities

'" 50% ,,,,,,,,,,,",,, "' ..........,. '"""

'" 50% roobOt"", " q>e<"'""',
~ a,", """"lY=

'" 30% ioc<ea.., .. pro<UotM1y--'" 50% _ OCCup<V1l -relatOO

~a"""""'"
v 50% "'.. wasto ..... poIk.<"",
v 50% ....,., d<..-y _--,
Health and
Safety of
Construction
Workforce

'" 50% ,.".""""' .. <XJ<I<I,UCIIOO
_ iIne= """..,...", h"..t1..... • 'ST..........,... CO.m~" ,,~.,.. " .......,

T ,~. [,,,"',",,,, 10' """-""'"1\
"""'~'" ...~,,~, ,IK »,'"
~·,11 b< oodoy'. 00""",

.....,.'=. I."", '-"'my ';"K, w"""

.00 r'u,,,",, .,>d ""'" ~",,-,,,

_"" ..,~ "oJ ;u;"'Y "",,,;by,,,
"""",mW', '" ""=="i;~
,~.= ;u ,,,,, "'" ,,( ,""""",.....
T'..","""...h;"""~",... ,,,,,",
»<oJ, wi" oNucc '''''''''''-~OM"'"
"oJ on,,", .... ~.", '''~ .f+<.d>l""
"'""0 red""'.... '" 0,.""" .",
"""Y',k ~.,. 'I1K C&H I'"'',,'''''
.00 """" ~""' ",."""" wl,h •
"•.,~ "''''1' of ;,oJ"",.,. k""'. coo_
..oM by ,..., Civ" ':nr.',~"",&
R.-~,.', ",",,,.t"",,,. 'I"h= ~"""""
""...,;ly ,,,'~l ',~ ",..b, w',"",b",.,,", kno.,...n "' ,I>< N".~.,

,"'''''".,"., '~..b

n",I,,,; lY-'6,C&>l~ wi,h

"'"""'Y ",,"' '" ,,~""~, LI~' " •.
N., """" """",,,,,,,,of 11"",,_
"", I""" (",,"k, "'~ ,,,",.,,~I. ,I.·
e""""",,,,, '00"",.,.1"""0""

(I~""'m' ,.<,,~). ',~ "'.,"" ....
L""I,"" of ,,,,,k(;"" "',,"'= k"",·
~ni"",..;,u,...~ ~,"~I ..," ,0...

'""""on ",blK "'''"", """'~,'"'
(,..,,, ~6,b="") '" "',......"
th< J~"l<'" of I,,",~nyI'''~
11K ....""',,"''''", of ,IKO.< plan<
"'~""" ""to." "i..fi".~ .""">y.
..~. ~",,,,' I' "";''''.,>d n=J..
.,1><....~, I~L,,~')'will ,,~'= "',
""'" l'f'-'I', ,,,J ""'" w>,h ,,!'pm.
,,,;,.. I«h., ..".,• ." "" ooLOO<,_
"'" d'f"", '" >M",,, '-'"<,'" ",>ok

C&" ,,~, ...." , _""-"'., h,
"""""b<o """,han;"", roo_
..,I"" wi,h ,I~ ,~I_"""~. TO><

,,'''''' of <h" ~,""""'" ...""" ".-,
a","d ">l'''~",,,;~dlOrt, I" ",.,'"
"""-" ."",..00. <;..j,,,, W'."""Y
,..~L" I,"" .00 f.oed I,"", .,..j Odffi,;_
'''' """'" ,".".J"".~"J, =".L.k
(" ,,,If.b<,,,,",,,. C&l' ",,,,,,,,,«I ,
",....,. '" .L.-v.'" ",-",~ .,""""t<>
of,"",'0' '''''',''< "'" "......."" of
pn,,"'~ wi,,. ""I~' ,,,~ "" ,be

,..,~ <"""""co"", _b, ''''"
"~,pJ<",, • ~,,.,.,. "r""",," R&D
to. COO""",,,,,, C&& 1m ~, ,,'
I" """," nl~"'~' ,I>< ~,"jJ ~'"
~ ",d pl,","" m,k, .L1 (",,,"
'%"~ ~miIo>ly .,-aiJabk.

1,,",,,,,,,,,«>oI=B, I"I~'T
I ,un. Qw,~ •.n.,,,,,,~,, ~.J

])OL) ~"'J'O".-JUK l\o~","""p

Ow ,,",iId;,,>, ,.,,~~'"'" ~.."h "'»'_
"',,-<I • ~"",,<hop ,n J" '''. 1'}'Xi '"
"'''',I"g''", D.C. '0 '"""' '"' ""'0­
"" Ow ";un,'"I,,, ,I~ ~"l"."<Cd
;,,, """""", ;" bWkil ''1\ ..."""". A"
"""".~", ~" ,.~."ul .~,~,,'" ,toe
civil I:'''';""",,,,, R=,,," '",,",
d,,"", ICERn ..>d ,..., "",,,,,..oJ
,;.-,j "'",," ,,~"" ", ,"""k'(' • .,
,.,.,.,=1 =1""'''''.1'''''''''-' ,,,-,,
,,.,,, "'P"'" '" .1""",,, I",h~ "'.,o<c
";,,,~ . ..-.J "''''~ ,,,.duo,",,,, ""
",~,~""",',oe,, ~OJ I~~<>=

"","",' ,....., ", '''~.

-



NSTC Subcommittee on ~

Construction and Building ,.'

,,, ,\"",,, '''''' '"" CO"MAT( ',,,,,,,;, ~., ~",m"r ",,""oro.! ro

'"',>Ie,,,",,, ch< h""'."""'~"M"~
C()"'~nx,'", ~"''',o.J, mJ w,_
"m> ",""",m <""';~,,.. en.«'
,._ ,",'.'"'''' <>f ,,-..~ru«N ..."_
,,,,,,- 'n". (;.".-;, ~.~;,,> <>f '2 M_
tc-~'''' """",..I """"" (,'"m;""",.
nw"". " •• ~'''' f'~,",<;nfo",,'
<"m,,,,,,,,, "",",'yn,"""" n_",·
"', ,""'...., "..r.~ ,n",,~l. "".m
"",,,,C"', M';O~~ n,.,",,,,,, ..,d
.. ..J ~"Jl .. "~II "' ",,"'" ""m
0,..,. Om. ,,,l'", ~~, ,,,;,,,,,,. +"""
<h ~;," CI:I<'· ""'",,'" ""OW;''­
'n~·gn.',. ,,"",' ",;'w",,= '"'
Sl 0;11... d'h, ,~ ,'." .,., ;",,>Ie-­
"X',,, • ,,..,"'" '"'l\'.''' of"""'0"'.
"""",",..m .,.L,k,''',-"",",. J""co,,""', r"a",Mmn..afr
l'~"'~_ A Ii"
y", 1'1.", fr '''''"""'''' 'f,#­
~"'"Un",,",,;." M"",,","
8".1 .'"","", ~... ".,,~x... ;" FY
,,,.. ,t>< N,,""'" <·..."'n.·"'"
'"~" "..~'" • ~''"'S"",ill ~~
'"" O..>N."AT ",",w"n. '''d'­
"',hn~,"-"''"'~,U<,.'" ,,,,,,,,,-,,
..-.J 'Y'",n" ~t1".v. L.y wk;"
,,,,,h;,,,,- ,I>< 1>'"'. '''' ,,,,,,,"'"h"'" I"""'~n~"-" """''''''' '"" "
,nore ~"''''' ,...,,,J w;11 "",', ;"
n,".n' ;m,~«"" ~"J ""'O<¢­

,,.'''''' <= "o~·;"",'w,,', "'1''';'
';;n,;]" """",""- oJ" h """
","" no",";."

.',"C' •l<, ,..' """', "".........,...." ~ ",",,""'" _"".,t'"....,,~ "' 'm." "".
h1O', ."m•.

..

A".",,,,,, ... roo" ,,,,,,,,J ~"h ,h.­
N,,~,," "","'nne, ,.",,'" on
,~."J;"."''''' "", "m',"J,
(NC$l\("l ,,, """ " ~""'" ""
-"""''''''''''1\ ,no' Rct..m;"s ',~
"·..."i, '~,;lJ;"" "='-',ory
"""'" '" 1'..;,;,.". h.,,", o.k<"
,~"...,,"~ l )"''''''.",m, _,., ,'x'
I!~ ,. lmm"'''' '1""",*,""'''
~"K~ ,">'1""""" ,'~ »"" "" ,.,j••~
,• ., ;n '''';.-<ry ,;,,'" A ... ", C..,."

D, Good, ,)..h ,,~"''''"''

'"''''""''''-''' w ""~, """,,"
."w'~,';n ".,""~,.")""J ",dJ_
;~ ><&L), ~""~,..., ,no' ~,h."
".,~n·'·"""~r"J,~
""I'."~ C",,,, , no",,'''' ,. "&'-"­
,~,.."" ,,,,;,., '"" ",H,,,,,~1

ro '" "'n",,,,' ''W'''=''''' " <I"
N'--"'<O '"''',,' ,,,m,,,"., ;"
'''I'"",,'n .,,". '''"",,,' will "''=
,""" 0""",,, no.... "1' .~, ."".

1'"""'"""', ,,,",,,,00, "" .,. """~,''''
<,.- ""'", ;~, "., ,-if",.-;" b.,;O!; "..
""' "fcry "'" ,n~roon..",.1 mb
,,,J ,,",.,"0" ......~""'~,,J
""f""<"",,,. 1""'""";'"" ~'n,;" ;,­
n ..... "oJ 1"'''''''''''' ''''''''''''''''
~V<' ,',,,n;•.,,. ;nl,,,,",,,,,,,",, ~",;""

.,..J ,,,,,J ""', "" kJ "'1\ '-"'0,n ".,
",.mn.'""" '.''"';''''- ,~,
"","''''."- ""J "J,~.. ,,,, .,.1 ".;,,_
'''f< S~1"",'."H't '"" '''''I'''' ,~n
""" w,I' ,Irv<~" n".·' ""•.",",'"
.,OJ ;"""'''''"''''-' """','"~ ...,,>ron.'" ,j•. ~.,.,", .."J "'" of
""" """",1,",,, I"'X""'• .,." ..~
mJ,,", 1,.-'" kvcl, of)\<"""'""''''
n~ ,,,;,oa.y ctfun> <>f ,"", <;&~
",h""m;',~." "~J7 ~·;II I><
"'"'""1\ ~.,,~ ,nO"'''>' '" ~."o.v..
","",n><"',,, " ...., "","",hn'"" ""1\_
"~,.,,,. fOx~""", ,,., '''~'''''';''"''
t<-h., R&D~) ">11..000-.,,,",,, ~"h
;,.......,. ,,., ."".",;,"',.,'" ",ul<;_
..,1"" ;0);'''''''= """~,,,J wi,',
""""n.,,", "-""""''&

An agreement was
reached between
CERF and the
National Evaluation
Service to develop
an enllanced
evaluation pr<K:ess
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Oulreach

T
lot'~"'.....r.
............ dIon .. ""I""""

,,-~""....
00.,..". ..... fi", ",,,,,,,",,,..,.
w...'t?' ,K;""" ~., .... ,"...­
,,~i~. , ~,i""W;,}, 0.,
,:-,. •"""-<C,"" "".h"re.
......,~_ ,... ...",...--.... fo<~"....
....J_oi ....~ ....
_ "-hI' _.of ............_~--­-.---- ...............~..... ""'_010 '. ,~""'&o.............................
~ ..~­e..- ........ _ .....

_An'~..Joo.f1FRI ...

b«o.~ d',uhMN. '1" ,~.....
"..... ,I,,,,,",, ,"""-_"" "'''
,«~"~" .""l!'''''' ..... ,"'.1"'..,
<l,,..' ~... '" ,.~••" ..... '-"_I_So_
t' If u.l '-__ 11_
<b................._~

...,.-. '" ....1I.l .............
WI-loo _I~."""".--...-...",.,., ...-
.... IWlU.'-

hod • _ .... ..., '"'I>oIJ III 01< Wd>

..... ~"...-.,. -.- ',,~
, o;hJo~_ ,..............

~"" ..,-...........,;"-U,... pn~"'" ~" ,,_ '"
.....~ul , ..,.-. ,. oJo.li.,,,", ."ho wet. _, 8~II.' .... ,...­
<iMN ....~~ ... IoYI_
__ I<.. _ t.,.!IIN ..."""'­
1M__;",po.-_--- .... '. ,.....-- ( -----"-"-' -.

Collabor.llon
_llh Indu.lry

M
odo q( <..1<8 dIon
...,."J "" t--n 'n
"""""',,_ ""do 00.1....

,'>' ',1>< N''-' '''''~'''''~.. F;rr
11. 1, '~)"n ..'"'" " ......,.f'"
• - " ,,, .......1"" ,'" '''' "'"
.....b«n~ ,;ry_......_-
""' ~_.-,Jo. ........
"""'""" """ ...- --q( .... _ .....~........ t_·.....d ,

--.--.... ond '""""'-., .._ohno-'
• 'TO ...~of........

""' q("""" """'.. -.......
~;'"C&a .......tr ,lot.:..iI'-"P"""''''' _h" ru"".
,'" N ,"'••' ,,(
H,., ",,". ,'" N........
'n"",,", of kll''S ""._ ,,,",
C ~,;,,.. , '11 ..."'''''.
...,j ........-. ,""'"- ,,1>&_=,_;".. BfIU ..... olonD/inI.--,.....,.. ..-'---------...-.l "'-ol_ "-__,.,
.... NII.l_.....~

-"'-.--~........-. ....._..-
Induslry
Consorll•

", "' -""' ....h ........".""""".
'" .........,., q(- """""'""
""' ""' ... ..-.I.oo!
,-",,,..-;aoll<.. t..a.l-... . ---­,.....e-..... ...-.._ ,..-»I
.......,....-pl----­
'_'i'1"'F.P). _ 010 "'da of
1"-1<.. ............ , ;,-.
..,"',.... ...-n..It (co"MAn.
..... ,....doc<"'" q( ,,,", """"" "" of,-.. """.."', .
, of"",""'" ,,, "..,u"" ,,>of.....,,"'~ .....,...
......._.,,(,,'"''"11 'Y"'''''' ocpo><oi.. LN __ ~...~ -'''''_of_ __
_ .... dodf.._~......

_..... '~~ ....."""" ... ......-.
_of_of.d • .q(
~doJ" ,-
....~ _ f.. ,...,....._.. ,'.

""RI......--l ,.0>. """""......
_....J~ _

_,,-;m '"~ '" oko<OorI, ~--.I
~ ....~ ....,...aa.1_of..., __

E _of~_

-._•• Jo.-.,ko.d.

-~.""'~_....,
....."..n..~,.. q( ....~,
, ..... ;, ro"""" ,,,", m,,,,I~ """"
"",'n ,""...~.... ,"""'""' ..... ,
<o"fo,m '0 ,10;, ""<C,...,. ,,~
..01 '" ......." ,,,n'''''''''''' ...
"",,,.od """............. <M> ...

.-l ro <aUI>Iioh "" -...-,......

-~~
~_"""""d_ _ .. boer_

.... ...-- ,---
• ..ill 0100 • .....,. .. -
.-.............,_.. d..........--_..
HVAr_ fior, ............ """"'.-,
n.~ ... ..-buiIdin!> '" "'...
..., ,001'< <fr......~'r ''''1''''''''''OX,,,'''", """"" ...",., five"
,lot """"",'w" ""..>h<, "'''.~" ...
~_ .........~......cWMc....
poOOu.ru. "" .....IIACn« '-' ,_
..__._~ \10" .......
-'d-iolLBfIl.'~ 7 , ...

"'" .............. dord-
___ of _ -'"""'" -'.do

- ....... - .... .....-q(

te'"..:=....J.: ................-....
BACnet systems
have been installed
in approllimately 350
buildings world wide

-
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•
U. S. Interactions

0;' Spill Cleon·Up

""'"" """"", of ,k Cn; ,00 "',,~

""""" """ h,,"1~'~'~"'y
<vol".. ;,,,, ,h< ",,,,,,"''',_ of ,~;''''

oorn,,,,,", , "",><>J;,,;o., ,~. h
I.W"" ,",,"'- In ,,,no.."",, ,"",
Ah,'. """"'"~ """,""",~.."
(A,unl J~, '~n _"",,,,. q", , ....

,_, ,"'~... 'o."",*", ,=<"""'"
,od~i'''' ,,, f",,"'<o,< ,lx' ,hi
,;.,., ,m=, ""","]r,,O on........,""""

'" dmoom,,,!, of ",.10 oi' >pi'''' ""
,,,,, ,. oJ"" dt~ "' ...... , .... d,,·
P'"~"'" of"""'" pi""", r,,,,,, ;"
~'U oo,"'oS ,m •.-.rl'Y ""=. ,f",
ARRT ".J ,.., AI."" D,.",,,",,,,,,
of [,";"..m",,,~ ea. ••""..,.",
(ADEC) = ....""" • 0.,~"";,,,

"""""h ,oJ r-'<vcl<""""", "",,<~
m"m w;,h ,,~, O<'ST 0,. ,')');
'"x~..o.,..,..-,''' ,0<1 Ia"","'-Cak
",,....,,,,,,",,, om "'-x,,, "","",,,,
,0 ,..""",;,~ ' .... h.>, ".""", """
""J ~"""' y~IJ f",m ,w<> "1'''' of
~ ",ok uOb. ",,,,>0 Sl<.w "~,
, .. "' [n"'. ,,~"" ...........I ",he<
iUd>. ',1>= ""1"""""'" ,..,,, ,,,'"
,~,I ", ,~nm,;,~ ' .... '0'''' J""_
"",C~ <" ,f>< AWI'T (A ''><b'­
,-,""",,~ h", T',,,,~ ]"'",'"wy)
" ••Ie'. Th~ """"",,,1 ">Odd "'.0­
J,,,, ok """"''''''"'' of ''''''"~_
,'"' I~.I••" f",,,, ~"'" "" 0""
=n.'I"lomcrm ro "",'e'" '''m ol
"""''''''''' <1._, ,wi '0' ,_, ",,,,,,,",,

""",I". U'"" ')"'h~ [kv",,",
.""" ,,,,,.,""" by ,'~ u.s. '""
'",'-" S"''''''Y' ",<-~>«,f~ ,,",ula_

''''''' of """'" plum", 0.", roc'"
"",""""" ro o.<""~, "",''''',~
",~',"I"" ' .... ,"",,", n( """,nJ_kvd
,....,~..l"" ,,,,,,,,,,,",,,",, ;" m~,
ol " ..< "" ,wo..,' "mo-"" '"
'l"~"Y ,""xL<J,. Coop<'''".' ;"
'"~ <ll<., ,,~ 1o,'" 'ffiw'k" by
M.,k., 0,," ","", "" o~ ~~II ,,,,~,

,.,~;.< fu, ....u l>v ,'x' "''''" ,"
~''''''",,''''."., by F,"=.,",
A1"", "K.. an ,",.;""",,,.,,,.. ~..
".I,;,,>, ",,,,. (EM(X'''' " ,,,,,,,,,,,Iy
;;",x1,"~ .",,,,' ro Jo,~"" ,,,,, ""n'
,'"" <e,"'" pl""x "..kl.)

Th.. N..'o",1 t,,", ,."""',....

",=,«h '"",,,,",,", INH'R') h~

'" "",,,,,,-,.,, .> 'ffi""" '0 ""',~" ,k,me,,,,,,", of oprinlJc" ...,," d,"-,
,",,';m , """"","'", ~"", TI><
"''''',,,-, P"''''' ~ro,~,
,""'. «<h" "'" ",.I;,,,,,"" ,.," ,k] ,,1
,,, ",,,,;,,& , .......'" ",oJ,,,,~,
" ,n , ,onJ;,",", "",k, ~'''"''
,~" "' d,"-, "'''"''~.>n" ",'''''_
,·ul. ",., ",,,,,", w"och ,h<--.- "'" ok,,;_
""",,,J. ro ,I>< t~·,f..",~,~,· ,,( ,
~"',,'k-c ,>,rem In ~"'" <'OC"""'''''
'n, ...."'" ,.... f""'I. foll·"yk u""
",.I;", f,,,,, .". ",1, '" ,>L, ".,,1 by
k HU .. ""''''''~ l),~;.J "''"''I' ,".I"""I> ~k(;,...." f..,. ~~~ ,h"
wi,. ml",.- .. m,och ..~ 10<",'
"""",, and m~,ut"''',,'''''f",,;';,"".
!ux,,,,,,~,,,.I,,. ,ho ...,~,;">«" ..
~'''' wHI ho -"' crr"" '" "",,,L,,,..
,,,,, 1~"",,",1 ,~,~ ·,1" .."" "'" h ,
,""" ,~"" ,,.,-<e,,,1y '''''''' J<-v<1_
opn"" b,- K",;" .\1,(;,.....". 'n...,m"" ;" "'1,,,, ",,~IN by. ron>o<_

,;,,'" of "" com,'","" ;" do'
L"';,," S"'Q .. 0' h,~~"" Th<
~"",,,,,,,, ,,,,i"~ ~iU ,..., >''''''' in
1'197, ""~,,,,~,,"'1"r .",u'I<, ~__.I<
"U"'"~ ~""",," ",,~l. uno,k, ,I><
J"""",,, of "",00<>,· H."",~

Cooperative
R&D
Agreeonent:s

'" ..H""", ro """"'''"''' ';t"'-.i
~'I,h """""'~.N'.'T l~ '"'P'''''
,'~ ~""''''' ,"J ~,>m<",
....... ''''''H.• (<.;]C\""" w;,L. " •••

"..... ;"j,~,"" '~""""" 0.',",""
CRAl)"',,....,...,.., I,,,,,,,,,

MS' On<. (.........rtv B"""ym. ,"",j.
Und<, • CRADA Onw<"",, N'ST
,,,1 ,h~ <'-""""'''''~ ,nok<..w,
,,,00<1;"8 "",,,""y " •. ,w" .'W"I
~'".~ '"~,"''''' , ""'" com,,,,,,,
,<>1< '0 be od=J I" '9'>7. -"",
"''',"''"' " ... will ;",., ..", N',,--,'
'"""h",.,, MD_I'.f.ACl. wh~h
O<k....,~ ,.... L~""""'",.· "'r"~'
•.,~ I'" ,1"""g ,"""'41 <ky..L, .,,,
'h< 1m",""" 00,,"'''''' ,Ix' '","ym
...I N'H ~" w"~' ~'"~
by M,H" N"""" , LH'RL "x',,""
A;,-<;ond;tiQn;ng and

Ilcfr;gcroUoo "'I>li'"'"
A CRA'H '0 Mudy w ,>«fo<_
",","'" of. 6",.,o_,u,", .,·""n"",
"'~''''''"'w;,h H-«J7C '"""..,...,;, '''''''OJ''' o<"-,~" mi,

,,,'" "'" .~" ,,,.."'.....' '.........,..,.,
N'H ,oJ W Iu,-c><.J""";"l<
..-.J Rd-'I!>",-,,'~", [""""... "" ~,.

'u'"" " """" t""""'" of .....'" "1\0
vm,;~, I''I> ,1,-<<»," I,",,, I, '!< ..0'
""'1>-"""' """,,,,,,, Tho ,,,'" ,.
, .... CRA))" " --'m,,,,,, of Iu,,'....·
M»d.. ,;t",,".. ,., l\-";~n,,~, of
"",d_T"", "¥'f"~".".,.;<I.R_22
.00 /-"""",", ~lI""K R..wlC'
'n~ ..tf~".~~'''"'''~m,;, J""i·
....,"'" on 'oc ....... """""".,',
"'I-""'y ~ , .... p'n',,~, "'''''''' of
,hi, """"". Th< "001 ~'III ""',~
mi", ",""<Ix', ,lx' ,.,~·I,y l~""'y
~~1 ",. non·,"';<"-", ,,, J",,;b,,_
,..,.,,, 'oc"".. ""'".,,"'.,, I".... "
~",I~, "'"w .",.~""" ~,h ,k
H_ll <'-,""",,'" ..'" ~ IU ;,",""'<
,,,,, ,I,,,,',,y ~.. "".-"~n" "",..
'I'J""<"'~"'fo< R-407C. T"~ In"'"
,n.,;"', ~'JJ ,,,~"'. ,'~ ~'1'"'~

d.""""" m g<'",",,", "", <bll\"'

..



,I,., wi" ,". '= .fT""," Or oj, ncd_
JI~_oo" k ,,,," """".-~ "0",,1·
"",""' ", ,hC p"",.,.-J,'e w,'" M,',
N'ST h" ,.....,"" • ,,-,.;W
MI"'"''''' mode' w __-""'" '"=-"-1'"' m',",,""xl nuJ,Ji><,Ob­
w<OJ "" ,,>d f'<rtQn-n~j ~m"l,,'.~

Ox • "«X"v of oj, "WJi~,,,,,,"'"

...ocl"",." '''''''~'
Go_B' Mol~

NIST '''' ",I,d roc<", ~"h
G<...... Mn"." I" "'~'"".. p"r
j«, ro 'm,,,,,,,,, ~>ro< ,..,h"'"~
...r"y. '..',• ..-, <c',,", of ,k "x,noly
><gn«I "",,",,' """ e<~,.j, .,.J
"",.~,m."".""",n""" """'''c",",
fro", ,n., ,,",I"',,'t' ..., h.e· """",h'''',.-oro" ",>d eM', ,,,=".,, M.'
n...""",·", (~.",,, ~.'" """"''''
,k fie<~ "'J"'" nt """'«
0 ..... «xl "'" ,"'" Idom'1Y ","'._
,W "",h,,,,I,,,,, My wl,". fi,~

u>Uld ~.., ..xl ,,,,", <""" ~"'-~""

" ~,H ,J d"" n""""';,m" J "'"
J", &«i~<J will ,",hi. ....."',."
'" d~,.."c,'"__ ,,'" ,~"'''''''' of
,'""',.,,,,,) OO'nb<",lh'" ,,, "''''''"'',
de,,',,"'''" t;re ,-,,,,,,h """,- ",j
"IT>< b~_" ."j ~~,""o f,,,, .......J,
"-' ""hOc!< "',""',"" G'f ml
NEST w'" ,',," ",", ,h~ '""""""W
ro ~uJy bo<h """'~' "~,,,""'n><_,= «.g.. b tk,rnnubk ",,,0­

,"', ,n """,, k.><-.. """ ~,l
;n'I"'"-,,J f,", "",,~,,).ox! ""'''''
"e< .•"",m=".. ,,"-'n,"""'"

-

EIe<"'" Po_ ""......ch
",<ti'ulo
N'.>'T ".~ ,eMn" w;", ,k"j.,,,,", ,....... """,,,,h ,,,,,"',,.
("PI"). HI" ~ f.."JOO b,. m..,.'
'»«OOce<h,p "'"" tmm .'"~ 700
"",,,I~" ,"""~...... ;0;"_ «w

"" w,k "",,"". ""',,"'"""'"
",L<,,~ ", ,k .......","'" .•H~·.,,·
" .. j ""' d .·.,,,xl,,. ~·;,h _101
",,,m,," ''''" 'Q ",~,.<ff;"I",xx,
.~L ."yl,,,,,,,..,,,,~'''''"'''''". ,1><
";,,, offi", ""'~<" FP,U .~,

"'''T ~·'II "",doc< J«~i«I 'nro'
n,,,'''' ,", ,I"· ,~~"X .;, "u.J;,,,
~>d <I"''l'Y ;"'I'=< of "',Idem~'
,..,"';,~." '>'''''0<. Th;, '''';"mo_
,"" ~I' <",obi< ",',~~j .""~.,,"

""",,,;"" ""' Ja, "" '>",'" ",i«.
''''' ,,,j ,h." ~. t",.,'" "
""oJl "g "'". ;.-...Jo<" roI'""n'
em".'"'' ,"" ,II"..,,·. N of
,,",,,,mk< 1wo'" Fp", "., ,.'r",
'M'~ -eR-..i~, ,,,", ,""""" "',<om
......."""'" pm"x...~ ",., wilL
','=nl,d 'I' ,k ""*', ..... "',..,
X"",, ,'~ "'",''''''' ~"uJ..,,,",,

'"" ~~I k ,,,," "'."', "'""'~='"
d "n. «1",. N'Y'''. w",rii>.".", ro
"'., ,,,~,,,,,,,,,, m~"'<> ,",."m;,,><
"". """I'""" ,',nul,,"""oJ """.
1)7''''' ,,,," '""f"H.

...".h<-, ,","An" wi,,, !J'R' ~Io-"

"'JYl' <0 =",. ro , .... ""'''''
" ..,., n.<."",- '"" U'RJ ~.., ,l>~

'" 0011= ''''''' ,,,," '''''''l; """'l;"....,""y 'I' '.'wan. A,,,,,,..,of,""", .l.>" wilL .,,'~,,"" "'H ,,,....,_
".....;,~ 'n ,k ",,,.'''',,,, ",,'
fx"'vX~, wl,~" ~ ,,;'"'~ '" ,k
",wJ,,,. of ,.... f'<"-,~m,,,,. ,J
''''''"''8'~.J II!d;"", >Ubj«, '0
'''"",, """'ox! ,I..k1 "!<

Thi$ information will
enable informed
decisions regarding
ventilation system
selection and design
as a function of
building type, indoor
pollutant emissions
and climate
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U.JNR Panel on
Fire Research
and Safety
,'''' ,,,,,,,.,;~ d ,f~ U.S._!»,",
"'''u,J"""",= ""W"m {<JJNR)
;, ro ",d~,,,,,, '""""",,ion ""
=h =,l,,,~l ",d~,'ll"

"';"""~' ",oJ ,-"t'o=> in ,.".,....
of """,,, =.m~ "" ,k 1><"""
of bud. """"".". UJNR ",,"n_
""",,< of I (, F~""" <a<" """"",,,,,,,
"M _ifK ""'"0",,1 ""'I"'-'~

It.< D,h pm ~""ing01'.1.."
lI,S.,""""''and 0<' """ R........,
.."J Sof«y " J.Jao:< .. t"IST On
M~Lh 1\>%, ", ob,.,.,.'= d,'...
", ..., "t,,,,,, = <><.~;>hN in
J?7~, '« <0, """""",,",. ,boc",
>~I ""1""""'"' "" <>«h>..,..,
"'fom',U"'" .rn' ,I.,. '" ~«"'.."",,", ,,n.,,,,,, '''''''''Y. ""'m'~ '1
"'" n,k ml'='<e.>J ...._ """
H""<~';'"'_,~";n"""
"H~ ~trt,....J ",mbu~.",",,";

'" <0<,,"'''..... '"'"~,."U ,"
,b.',"""." of ,i'" ."""~'"
"",hom. if",~ "~,,,,,,J,",.J
,~~ ",,>bl;.f,. m,d,;_
",,,,,,,,1 ".~= of """""""_
~ "'" mo<"".." ,,,-..,..,,, ,~.,ro._

~~~"~ """" "'.. d<v<Iop~
"'" p""",.~ .,", ","","'''''' ,,,h_
'"'"W '>1''''<''w." ,n ,,,,,"m ,m,"
"'"', ,"" ,100,,,. I1~ "">an<>< <eO, ,
"'-"",,';.00 of,5 "'~""'" h ,J,;,
,.,..,', ~,;,'!l.oo <k u,~. h!"
1'"""""'"" ,,,,,,..!;,,,, "~'r Nl,T
~,R: A ,0<>1 of 67 ,""'"d ""~"

~= P"""""~' ;" =.""~
", "";g.>i,;M~="", ~,,, .
.I>"l,. ,",mi,,,, J «at 00;'''''' "',."
;"..,,,,~ e<fi........." .,., ,-.",",,",

QH~ n~"--b, '''''''''''''''', m...n
.., ",>d ,='..... m' t,= ..-,,, <=h.
'p'"'=- ;." I'"" of ,.... ",,,,,, IT."_

'"", ,,~,"-'''' ~« hdd '0 """'"
,~U ""',""'-,. of",," ",,~cd, • >0­

'"'" ,,, ",".n of """. J;io.v",j
,~ on ..... ""","., ,...~ ~,;",

~", ,~." ,.., C.Hf"",,, '''''''''''
of "">ON""'" .~t ,."'."."" >Odd I"

..,.

"""""Y of "0". K"",,, "''''''''' of'''''''''' "''''= U";"~;'r·

CoIu,.,..".... =-.IT;, i" us ~>d

J.....""" ,.00"""",, "", ,".,"",
"aIf f",m ...... """'''r '" ill< f"","_
'"' "'~ ",,,,m,, """",". 'T1~
""",IT'" .... .dv...",'<i ,k """ ,,[
fi" "''"'"'' '"'-' "";"."'1« ;" "",>0
.~ ~ "" ""'-"'" """"'<y, t;~
""''''.... "~~'''n=;."" mkro
"~'''y roo"..",...., '....'m.' ,k-g,•..1>,,,,,, or ,,",r"~". ;", ",,,,,,,,,m"A,,,,,,, Owm"", W>t1 "re " • .J.d_
'''&- "IT",", ,.xu. f""" ,>001 fi=
M","", _ '" '.,;k<;,,!?, ,~;lJ;<>g

"re n.,""">c W\>, n"" ,~! '.'" d
""" _,.. nW~"~"K"LTk.<
,,;,,, ..r,~~ ....'" ",,,;, ,,,," .,._1·
,,!go- "'- '"' "",,,,J "" """"""'"
.. to 'UWO" ,.,. ,t.v<'l"'."" .00
~""'",., of~, ro P"~'" "re
"",.ro ",,! ,""

UJNR Panel on
Wind and
Seismic Effect..

"" 28," Joon, """""", 0/' ,,,,
U,S.·J.,w. J'-"K·J '"' w;,><1 and
';"~,n;" 1ft""" w,w "',"' ., N'YT'
,,, M,y '9")6.

"'".,. ,""";.L ..... U,~,,~,," d,.;,
md =,..wi~. TI", l\,oJ;., W<>oo
R=h "",;,"'"' I'''",m), J.P"".
,....,....k, ,'~ J......,-""" ,h~, ,oJ

""", ..i". 1'"«)-'.",, "'''''~ "'<"'
"";,,,,",2' hy U.s. """,.,,, ~><I
2~'", j.,,,,,,,,, ""ml~,,- n,;~r­

""-', ""~~ ~.~ ,~,><"ocJ o"n"
'6 Or <k U,S.,..,," "., L" '", d.e

J"~"".k.To" '''I''''' """" '"'"
"iKd '"',,"~ ,,,,",~, Wi,>d
b;g.,"",;"~, ''''''''',~... F~"='''-''' s<,~m S<''ll'' ,,>d E"",'""'"
,",nn-wy of-""'" ,~,.,~,.~

R.,.,ocl, ''rug''''''''' anJ "<T"'" of
,"", Con,"""", 'XI"""','I-" ",",.

d,.."l "";''>< ,k ...... >"",,. A'~, .
"""', J'-' "'~ ~re ,><00<" ,c.i " """
"';";~r,n""'"d"~"" ,.... ,"'h"....
..... v... ",,,"K'" "(""pm 1'.,,<1
M=inl\, ""-', f'Om ..~ .• , """. ',1><

""~'" _'re L"''-''''''ooJ ., ,,", Un..
",I 'r of M'" ""'.'..\""'''''L'''~'
~>d ., ,'.e '--""""" ~~n"", .",,,,,,qy "., Mi,.~"loo"",ioI.

',-","'>d. To" J',~"'''''' '~J.'" «C

;<>d,.h';" "K= ,>ro«..J,,,,,,, '" ,,,,
"""ioo,;'I'"'•.,w fl.!"" I'mrn"d
'" Min'""",,..'"', Th= io,m
"",,,,,, """,,'" '" ""~,.,,,W

''''1-'''''''''''''''' '" <.;S. •", J.p..~'
~'"-' "., .~rt'."""" "'--"'Y kn<_"_
,"I;< "'''" ",'0<;,."
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The Japanese
industry still
surpasses the U,S.
industry in most
construction
technologies

Panel on
Innovation in
the Japanese
Construction
Industry

KK.....J C;''''', ChocfJ ,f>< """
"-'''''0< ,,,";,,,,, d",;,,<1 ,t".. u.s
"".,,' "" 'n"<w,,,~ on ,,,," ,-"w"",'

Cm,",~"'''' "","",-" ~h"" w ..
",~<I ,,,," ,,,,y, "I'~' '''~h,"

in "" j'f""'" 0-""",",,, ',",,-me­
A ,=Appm='

n,~ I"""" "~,," ,be Joraoc>< CO",
~""''"~ """"'-' "'".. .,.. ".,
'~"I;"'~'~' ,1>< ~''''' fi",,, h.,,~
..,~rl, ,.l.m",,",. "."" '"''''y '0
,;",.,. ,f>< OJ,,. '''''0 ,",,'~'H'''"'''­
'll~' J.,~,,,,", ;,",,,~,-, "'" ~",.,.,.

,,,.. U.S, I~'",,,y ;" ""''' ''"'...~
, ..., ,c<h,""'-'S"~ ',1>< "'''''' Joru.­
..~m .• ,t., ••~. d ,I~,,' ..,·,,,.,1..,
"'-'''oJ ,,.,. n.,.I...~",", <,.- ,"'"
".";,,,d R&D ;"=<.. ~,,,. A, ,,.,.
,I"", ,,.,., ",,"'" w" p.,,,~j. ,,,,"
J.'~'K'" "'","", "'-,,,,.... ....J ,k
_",ng y<" ='~' uk',"", .. ~_"' "",
....J ,,,," ,,-"><I "'"' "nly "'""""""",
d ""'''''''",,", ;"'~.",,ul ",,'~,

...J .pplh, ,"" "r""""'-' ~"""','''_Y«. ~'''"' ,"" "yo~
"" "". J-'''" ~ _ J'""" '"
""-=;., """""" 'n <k I",,,,,,,,,'"uI ",m,,,,;,'"" ,-"" US ,,",,~

"y _kJ k ""',,,,,, b,' ,",,"'-""""
'"'""),n;~',"",0, R&D .,r,n",

Korea
,,, s.,n",".Y '?'15.'"
'mpkmMoI"" 'W<'''''''''' w.,
"t'K<I ''''~'"'" "1ST""" ,be
"""-"" ",~."". ,,(h.',,,,· R<·~...,h
,.- ,'''' ""I'uWi< of Ko<"" ,,,,"
",",·n"",,;'"•• ,•.,'.' o,"vc

Y<-'~ ",,j i" '"'''"''''' ~,~ """""'....
~K"";f~ .... ",-h..",>&c>I """",,­
«W- ".' '0 """""W" ,..., jo,;",
"""'..,," ;" ,k r>dJ J ""'>0' '''0'N"""'·. 'n~ ,,~ ,~, Y'·.n of ,"~

'&""'''''"' ~;I' 'n'"", "">J",,,",,."", ""~"'., "., ,'~ )'~"""
"""""_ ,.- ""~"',"" ro '~""'"m" '""" "" ,..., -",,,,,n.,,,"
' ....'"m< """;~m,,,,,,' '1'''''''"'''''.
f,u1, .1=<, .... ",oJ J'¥""i, of
,'.'m~l 'r-mm. ''in'''',. H\W
pox<"'" '" 'n',~""""''I<'' ,-if"....",
',. ;,O<~-""" ,;dc', ..... ".,"'",;"....J
",' "'" ,,~,.,;"g"'"

Saudi ~
Arabia~
NIS"'''~ ,h""'"" , J"'",wn '",
='" """"""';"l' ""' 'on, on ,,,," "'"
,,·us ,.."",," mb "'., M""
J...h. Th~M"r" ~ kin" """,""ro
;n m'.·'..... w;,], "K " .....""
0,"'"""", d ."-,,,,, ,.. '~,"J,,,,,
<.:.>J.., ~..J .,,-., ill",-,..J1>< f,,,,
,.",",,,. "on,,''''' ;.' ""." A,",,u

""'~h "" ,<qoc>«J "'.' ,. '" ."",;" ,'n' ,........,"'•.", of. 'n,;.';,",
",.k.,oJ "-""'-'oJ., '''''''-","' r", ,,..,
m"'''r D' ""'...,, 'n ""I"~"
"I"""""'; ''''' "_,, ""'• .,,.. ,,,..,-].
"'","'", """ '-"'t..,,j ,..., k.hh
."" .~• ...- nf";" ,,,,,'"

-
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