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PREFACE 

Federal design cri teria encompas s  a range of general and s pe c i f i c  
requ iremen t s  to b e  me t i n  the des i gn and cons truc t ion of bui ld ings f o r 
use by the federal government .  De s ign c r i t eria ref lect the t echnica l  
needs and p re f e rences of  the agenc ies cons tructing bui ldings as  w e l l  
a s  the exp l ici t func t iona l  and ope rat iona l  requi rements assoc iated wi th 
the p lanned occupancy . In many cases , federal ly cons truc ted fac i li ties  
reflect unique or unusual requirements no t paralleled in the pr ivat e  
sec t or . Properly developed and ma inta ined , de sign cri t eria can embody 
and t ransmi t for pract ica l  app l i ca t ion an agency ' s  cumulative knowl ­
edge , experience , and w i sdom about bui lding de sign and engine e ring .  
Such design c r i teria are used t o  gu ide the des ign o f  new fac i l i t i es or 
the rehabi li ta t ion of ex i s t ing ones . They serve as a set  o f  requ i re ­
ments tha t archi tects and engineer s--whether federal empl oyees or 
private -sec tor cont rac tors--mus t ensure a bui lding mee ts .  

De s i gn cri teria , in es sence , are concerned wi th many aspects of 
bu i ld i ng performance . Because federal bui ldings are no t necess ari ly 
subject t o  state or  municipa l  bui lding codes and may not  be he ld to  
var ious pr ivat ely developed s tandards for  bu i ld i ng cons truction ( or 
because such bui ldings may be used fo r purpo se s fo r whi ch no 
sati sfac t ory private s tandards ex i s t) , federal design c ri t e r ia a l so 
f requently  serve the se pur po ses and may cons ider hea l th ,  s afe ty , and 
we l fare as we l l  as func tional bu i lding performance . 

The many d i f ferent agenc ies  and depar tments of the federal govern­
ment  mus t contend wi th a variety o f  programmat ic needs and bui lding 
requ irements --some highly spe c i a l i z ed and unique to the par t i cular 
agency mi s sion--and have done so in differing ways wi th in markedly 
different admi ni s t ra t ive , budge tar y , and po l icy contexts . The re su l t  
is that there i s  now a prol i f era t ion of federal des ign cri t e ria  wi th 
at leas t two unintended and undes i rable consequence s :  

• Confus ion , over lap , and lack o f  unif ormity in de sign and cons­
t ruct ion requ irements--To many observer s ,  espe c ially to pr iva t e-sec t or 
de sign pro fessionals who regularly render services to diff erent federal 
agencies , there appears to be l i t t le or no coo rdination among the 
de sign crit eria empl oye d even where func tional requ i remen t s  and l i fe 
safety  issues are s imi lar . Fur ther , some federal des ign c r i teria , 
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par t i cularly those pertaining to mat t ers  already adequately addressed 
by s ta te , loca l  and p r iva tely promulga ted model bui lding codes , d i f fe r  
needle s s ly f rom those employed i n  the priva te sector  that are intended 
to accompl i sh the same aims , addi ng to the cost  and d i f f i cul ty of 
federal building design work perf ormed by profe ssional de s igners . 

• Unexploited oppor tuni t i e s  for improved des ign knowledge and 
enhanced bu i lding performance--As trus tee o f  pub l ic funds and an owner 
in  per pe t uity of mo s t  of its fac i l i t ie s , the federal government mus t 
have spec ial conc ern f or bui lding perf ormance . It has unique s t eward ­
ship re spons ibili t i e s  w i th respect to publ i c  phys ical fac i l i t i e s , and 
i s  wel l  pos i t ioned to he lp d i scove r new ways to ens ure that bui ldings 
are safe , funct ionally and economi ca lly  eff i c i ent , and we ll-equippe d 
to  avo id cos tly obsole scence . Current federal de s i gn cri t er ia do not 
a lways ref lect these unique respons ibil i t ie s  and oppo r tuni t i e s  and ar e ,  
i n  many cases , developed by s ingl e  agenc ies , o f ten w i thout bene f i t  of 
expe r i ence f rom o the r s  in pub l i c  and pr ivate l i fe who are  engaged in 
s imi lar pursui ts . 

Ci t ing the need for a fresh look a t  bui lding des ign c r i teria  used 
wi th in the federal government and at the processes by wh ich they are 
developed , s everal age ncies  who sponsor the Bui lding Research Board ' s  
Federa l Construc tion Council ( FCC) asked the FCC ' s program comm i t tee  
t o  act  accordingly . As a resul t ,  the Comm i t t ee on Federal Cons t ruct ion 
De s i gn Cri t eria was e s tabli shed in February 1984. 

This comm i t tee repo r t  is  di rected toward identifying areas in 
which the federal government can be t t er develop , manage , and use 
bui lding des ign c r i teria . The commi t t ee sought not only t o  ensure tha t  
de sign crit eria continue to re f l ect the bes t knowledge of how t o  de s i gn 
faci l i t ies tha t ar e safe , ef f i c ient , and economica l  but also to  po int  
t o  ways in wh ich the federal government ' s unique s t ewardship  role can 
be extended and improved wi th l ikely benef i t s  to the building communi ty 
at large and the general publi c . 

vi 
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EXECUTIVE SUMMARY 

Bu ilding des ign criteria  can be the embod iment of the be s t  present 
knowledge a bout ways to provide fac i l i t ies that are safe , pl easant , 
e f f i c ient , and suppo r t ive of the ac t ivi t i e s  they are intended to  house . 
As contained in the many manuals , spec i fi cations , de s ign guidelines , 
and other means used by the federal government t o  record and co nvey 
them . De sign crit er ia govern the manner in whi ch ar chi tects , 
engi neer s ,  and o ther s--whether commis s ioned or employed by the federa l  
government --do the ir work .  As recently acknowledged by the President 
when he pre sented the f i r s t  P res idential  Awards fo r Federal De s ign , the 
federal government is the l arge s t  bui lder and us er of des i gn services 
in  the country and has unique respons ib il i t ie s and oppo r tuni ties  to 
s t r ive for and encourage de s i gn excel lence . 

Within the Na t ional Research Counc i l ' s  Commission on Engineering 
and Technical Sys t ems , the Federa l  Cons truc t i o n  Counc i l  ( FCC)  of  the 
Bu i lding Re search Boar d  (BRB) identi f i ed bo th ser ious problems and 
exc i t ing opportuni ties in the present s tate of bui lding design 
cr i teria  used wi thin the federal government .  The FCC asked the BRB t o 
f o rm  the Commi t t ee on Fed era l Cons truc t ion Des ign Cri t e r ia in ord er to 
fos ter exce l l ence and economy in design .  The Commi t t ee sought to :  

• Review and recommend nee ded changes in the current des ign 
c r i ter ia  pract ices of var ious federal agenc ie s , taking into account the 
vi ews and experiences of archi tects , engine ers , and other de s i gners 
wi th s i gni f i cant federal design expe r ience , and 

• Iden t i fy oppor tuni t ie s  for improving des ign knowledge and 
enhanc ing bui ldi ng pe rfo rmance through mor e  effect ive development , 
management , and app l i ca t ion of bui lding de s ign c r i t er ia . 

To the se ends , the commi t tee i nterviewed and he ld di scuss ions wi th 
de s i gn profess ionals  who repre sented a wide range of d i s c i pl ines and 
expe r i ences  w i th des ign projects for var ious federal agenc ie s .  The 
commit tee a l so obtained de tai led repor ts f rom the various federal 
agenc ies abou t the ways i n  whi ch they pre sently develop , appl y  and 
update de s i gn cri t eria . Based on the se under takings and the cons ider­
able knowledge and expe r i ence of it s members , the commi t t ee reaff i rmed 

ix 
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1 

OVERVIEW 

THE SCOPE OF BUILDING DES IGN CRITERIA 

In b road t e rms , de s ign c r i teria are requi rements or  gu idelines , 
conveyed in w r i t ten or graphic f o rm ,  whose purpose is  to ins t ruc t , 
advi se , o r  inform archi tec t s , eng ineers , and othe r  profe ss iona l s  about 
the de s i red at t ributes or features of bui ld i ng de s igns or about the 
procedure s to be used in  deve loping and communica t i ng a bui ld ing 
de s ign . In a l l  the i r  vari ous f o rms , de s ign c r i teria are expre s s ions 
o f  the s tandards on which dec i s ions or judgments may be ba sed . They 
become the ba s i s  f or design dec i s ion making . 

Des ign c ri teria may address : the func t i onal needs a bu i ld i ng 
de s ign mus t  fulf i l l ; the spec i f ic performa nce tests  a bu i lding o r  i t s 
component s mus t  s a t i s f y ; the ways i n  which des ign i nformat ion i s  to be 
communicated or  conveyed ; the s i zes , shapes , and appo intments of 
part icular rooms , sui tes of rooms , and othe r spac es ; the cha rac ter­
i s t ics  of spec i f ic p i eces of bui lding equipment and components ; 
s tandard de talls  for ce rtain bui ld ing features the desi red pe rfo rmance 
charac t e r i s t ics of part icular bui lding sys tems or subsys tems ; 
presc ribed features o r  components ; and va rious mat ters related to 
co ntrac tual obl igations and bu i lding product spec i f ications . 

Wi thin the federal government , des ign c r i teria are pub l i shed in a 
wide variety  of  manuals , policy d i rec t ives , des ign guides , s tandard s  
documents , s pe c i f i ca t ion gu ide s , equipment schedule s ,  t e s t  methods , 
handbooks , and o ther documents . As sugge s ted by Table 1, there are 
subs tant ial d i f f e rences in the type , numbe r ,  and scope of des ign 
c r i t eria documents publ ished by federal agenc ies , which , i n  part , 
ref lec t s  the volume and complexi ty of the bui ldings cons t ruc ted by each 
agency . Table 2 sugge s ts the spec i f ic i ty and uniqueness of c r i t e ria 
as developed and app l ied by ind ividua l fede ral agenc i e s , in  thi s  ca se 
the Nava l Fac i li ties  Engineering Command ( NAVFAC ) . 

The re a lso are projec t -s peci f i c  documents , of ten ref e r red to  as 
archi tec tural or bui ld ing programs , that conta in gu idance deve loped to  
suit the purpo ses and need s of par t icular p rojec t s . For purpo ses of 
thi s report , des ign cri t eria are d i s t i ngui shed f rom bu i ld ing project  
prog ram documents . Although a bui lding prog ram may contain or make 
re f erence to  des ign cri t eria , i t  i s  a document that out l i nes requ i re­
ment s spec i f i c  to  a s ing le , pa rt icular p roject . A typical bui ld i ng 

1 
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TABLE 1 Number of Criteria Documents of Various Types Published by Federal Agencies 

Detailad/luppl ... ata1 Guide/llaater lt .... rd/Defiaiti .. 
aaaic/Ga .. ra1 Criteria Criteria lpecUicatioaa Drnba• Ot .. r Criteria Docu.eata 

&pproa. ljlproa. E. of ipproa. ipproa. ipproa. 
Doc-t llo. of Doc-t llo. of lpecUica- llo. of Doc-•t llo. of Doc-t llo. of 

Mt.cz !XI! s llo. � •••• !XI! ( llo. ) ..... ti!!l ·-· !XI! s llo. ) •••• !D! (llo.� . .... 

AoC lloae* 0 ._ 0 0 0 ·- 0 ·- 0 

Col DoD critnia(l) 310 Daaiaa suidea(20) 2600 210 4200 lloae 0 Tul"'lltey f•lly 
Tec._ical Muai� 

-1•(190) noo ... 1u 144 

Dol Ga .. ral lloae 0 0 0 ._ 0 lloae 0 
criteda(l) 360 

CIA Orden/ Deaiaa piaaa<l) 560 250 5000 lloae 0 ltaaolari teat 
ha ............ •(7) 14 00 •tboU(ll) 520 

IIAU Ga .. ral aafaty 350 5250 lloae 0 ·- 0 
critada(l) 320 -1(1) 10 N 

IIAVfi.C DoD 310 Deaiaa .aaua1a(96) 9600 290 7250 ltaaolard(UO) 150 ltaaolari apeca.(7) 175 
cdtaria(1) ., .. pulaa.(ll) uoo Defiaiti .. U71) SJI lt .... rihatioa 

IIAVfAC docu.eate(617) 12340 
iutructiOD<I) 40 

UIPI i.-It coatract 59 Baaolllooka(l) 60 9 270 lt .... rd lloae 0 
iutructioa( 1) ( 7 Yola.) 420 

Deaiaa 
ra•ui ...... u(2) 113 

"' Coutructioa Daaiaa 350 5250 ltuderi 141uiPMDt 
at .... ria(llO) 2200 pidaa(IO) 1200 (4 Yola.) 720 pide Uata(63) 630 

• T-. AoC ref•�•• t .. Diatrict of Co1.-bia ._i1diDI c.,.. aad ll?i. 101 • 
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TABLE 2 Exc erp ts f rom the NAVFAC Ind ex to Des ign Cri ter i� 

DEfiNITM DRAVMGS (V • YALIOATEOI 

D0-100t1 EQUIPMENT SCHEDUlE NIUC WOIIU 
TRAHSPOIITAllON !MAY 80 VI 

00-117075 RECEIVER TIWISMITTEII IUILIIIH; 
VHF • UHF COMMUNICATIONS IUl.I*G ._y 80 VI 

00-117071 TIWISIIITTIR IUII.DING fOI IIIAYAL All 
STATIONS {MAY 80 VI 

00-117077 REIIOTI TIWIIMITTEII II&DIII mtl 
A I C 0 AIID E FOil NAVAL , STATIONS I'1.NIS 

(MAY 80 VI 

00-11707111111011 TIWIIMITTEIIIIII.DII81 mtl 
A I C 0 AIID E FOil NAVAL , STA110fiS 
£UVATIONS. SEC110IIS. AIID GIIOUIIIINI 

!MAY 80 VI 

Do.1171M 350 SEAT TMIATIR AID RICIIIATIOII 
IUl.I*G 1F0 11 VI 

00-117201 TRMIIT IHED J10V 10 yt 
Do.11n41 COIITIOI. TOMR JI\MI. COIITII(ILIIOOII 

SECllON WN 80 VI 

00-117241 COIITIOI. TOMR IICnOII AID 

PSISI'EClM WI 80 VI 

00-117210 COffTIIOl TOMR Mnl B.IVATOII 
WN 80 VI 

00-173522 EDUCATIOII CEJmll CIS' 10 yt 
00-173531 GROU.D CONTIIOL APPIIOACH CIIIW NCILITY 

tsU 80 VI 

00-173141 CARRIER IEII1'IM QUAY WALL IIIAY 71 yt 
00-173550 AIIICIIAF1' UNI OfUATIOIII II&DIII 

A11D U11E CREW SHRTSI � 80 VI 

Do.a73ll2 IWUIOAD EQUIIIMaT IIIAII'IIJWICIIIICIP 
(MAY 80 VI 

00-173510 FLEET IIICOIIAIIIAICI LAIOIATOIIY 
lAYOUT AIID EWPI8T (MAY 80 VI 

00-173511 IULKHEADI TYPICAL P1E11 COfiiTIIUCIIOI 
MODRIIG DOlJIIINS (MAY 71 VI 

00-173511 AYIATIOII liCIIICAL 'fll..a II&DIII 

NAVAL , MSSMS IFO 77) 

1)0.173513 IIIAYAL All MOIU TRAMit -.noll 
OIIDIWICf AIID RENIMIIG 11AINIIG IMOII)IUI.I*G 

lf077) 

00-173507 MUI.T1E1141M PATIIOL � 'fll..a 

IIUILDIIG 1FE1 77) 
00-173101 DE1MJIY RETIAIMI DIT� 

IUl.I*G 1FE1 77) 

00-173110 TRMIIT IHED � Ullt 
1FE1 11 VI 

DD-IHOM RE8ISTIRID fWUCATIOIII ...... 
oma WN 151 

DD-M7244 RJGHT IIIUI.ATOII II&DIII Mil 
A AIID I IFEI 11 VI 

DD-M7241 HEAVY ATTACI � II&DIII 

1F0 11 VI 

DD-M7247 1N1TRUM1J1T 'fll..a II&DIII Mil 
AAIIDI$17V) 

DD-M7241 IIIISTRUMENT TRAHIIIIIIG BUILDING TYfiE C 
1F0 77 VI 

DD-M724t ALL WEATHER TRAifllltiiG IUilDING 
$ 77VI 

DD-M72M SECURITY FENCES (FEI 10 yt 
DD-M7211 IUGIIOLE DETAilS {SEP 10 yt 
DD-1001432 PIIIIARY UGHTWG PROTICliOII DESIGN 

FOil OIIDIWICf HNIDUNG FAOUllES IIAIUIOAD 

SIDING tMN1 81 VI 

DD-100M33 PR*A11Y LIGHTIM PROTICriOIW DESIGN 
FOil 011D1WG IWIDUIIG FACIUTIES MARSIIAWNG 
YAIIOS (JAil 81 VI 

DD-1031013 NIUC WOIIU TIWIIPOIITATIOII 
OPERATIONS A11D MAIIfi'BWG FACIIJTY SITE 
I'1.NIS -.Y 80 VI 

DD-1031014 NIUC WOIIICI TIWdPOIITATIOII 
OPERA110fiS MAIIfi'BWG FACIIJTY RERJBSI AIID 

FUEL SBMCE FACIIJTY 4 GENERAL REP"" lAYS 
-.Y 80VI 

DD-1031011 NIUC WOIIU TIWIIPOIITATIOII 
OPERATIONS AIID MAIIfi'BWG FACIIJTY 
14 GENERAL llfP"" lAYS ._y 80 VI 

DD-1031011 PUaiC WOIIU TIWIIPOIITATIOII 
OPERA110fiS AIID MAIIfi'BWG FACIIJTY 
32 GENERAL llfP"" lAYS (MAY 80 VI 

DD-1031017 PUaiC WOIIU TIWIIPOIITATIOII 
OPERATIONS A11D MAIIfi'BWG FACIIJTY 
41 GENERAL llfP"" lAYS ._y 80 V) 

DD-1041101 � � PROTIC110II .... 
FOil OIIDIWICf IWIDUIIG FACIUTIES IUl.I*G • 

DESIGN amJIIA tMN1 81 VI 

DD-1041101 PIIIIIAIIY � PROTIC110II D11111 
FOil OIIDIWICf HANDUIIG FACIUTIES IUilDitGS • 

EXAWLES 110. 1 A11D 110. 2 tuM 81 VI 

DD-1041107 � � •PROiftftTIC,.,r���"IOIW ... Dlllll 
FOil OIIDIWG IWIDUIIG FACIUTIES IUilDitGS • 

ElWft.E$ 110. 3 Alii) 110 4 tuM 81 V) 

DD-1041101 � UGifTIIM8 PROTIC110II Dlllll 
FOil OIIDIWICf IWIDUIIG FACIUTIES IUilDitGS • 

EXAII'U 110. 5 tuM 81 VI 

DD-1041101 � I.IGtfTIING PROTICliOII D11111 
FOil OIIDIWICf IWIDUIIG FACIUTIES CliME ON 
PIA AIID WHARF DESIGN amJIIA tuM 81 V) 

DD-1041110 � UGifTIIM8 PROTIC110II .... 
FOil OIIDIWICf IWIDUIIG FACIUTlES CliME ON 
PIA A11D WHARF EXAII'US 110. 1 A11D 110 2 
tuM 81 VI 

DD-1041117 110011118 IYS1IMI fOI OCEMCI8ItAPMIC 
DATA IUOYS (MAY 78 VI 

DD-1011473 AllfiElD UGHTIM � 
AMIDACH l.lGifT1NG SYSTDI GENERAl. DETAilS 
.,. 75) 

DD-1011474 AllfiElD LI8HT1tiG � APP110ACH 
UGH11IIG SYSTEM VAULT AIID SCHEMATIC WilliG 
.,. 751 

�The c i tations above are a sma l l  po rtion of the total numbe r of 
highly spec iali zed design c r i t eria deve loped and ma inta i ned by one 
fed e ra l  age nc y .  

SOURCE : Nava l Fac i l i t ie s  Engineer ing Command (1983) 
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p rogram covers such mat ters as des i red func t ional requ irements , tenta­
t ive square foot area a l loca tions , adjacency re lationships , and opera­
t iona l characteri s t ics . The purpose of a bui lding program i s to 
forma l i ze and make prec i se the s tatement of the needs of a part icula r 
faci li t y .  

I n  mos t  cases , des ign c r i teria are thought o f  a s  dynamic--i . e . , 
subject to change and revi sion as needs change , as c i rcums tances 
change , or  as technology advances . The fo rms of des ign criteria vary 
as wide ly as the ma t t ers they a re intended to take into account . They 
a re of ten a ref lec t ion of the pa rt icular and some t imes unique needs of 
an agency and i ts federal miss ion and a re nearly a lways a re flect ion 
of  the know ledge and expe r i ence acqui red by tha t agency in bui ld ing 
de s ign and cons truc t i on .  In short , they are intended t o  ref lect an 
agency ' s be s t  judgment , given the agency ' s needs and responsibi l i t ie s , 
about how fac i li ties and parts of  fac i l i t ies should be des igned and 
expected to pe rfo rm .  

THE USES AND USERS O F  DES IGN CRITERIA 

The de s ign c r i t eria of princ ipal interest  in thi s re port are those used 
to guide federal bui lding des ign wo rk that i s  perfo rmed by archi tec t s , 
engineers , and o thers commi s s ioned or employed by the federal govern­
ment to render p rofe s s ional  des ign services .  In most  appl ica t i ons , 
the se des ign c ri teria serve as the bas i s  upon which de s ign profes­
s iona l s  mus t  deve lop bui ld ing plans and specif i ca t ions . They are the 
s tandards to which the bui ld i ng des ign wi l l  be he ld and , as such , ac t 
as des ign cons t raints and des ign di rect ives . 

The agency members of the FCC ident i f ied s ix reasons for the 
deve lopment of agency-spe c i f i c  des ign cri teria to be used in thi s way : 

• To ens ure that spec ial or un ique needs and de s i res are properly 
f i l led-- The mi li ta ry agencies , f o r  example , have devised cr iteria fo r 
such spec ial s t ruc tures as ammuni tion magazines about which private­
sector a rchi tects and engineers would not be expe c t ed to  know in 
detai l .  S imilarly , the u.s. Pos tal Service has developed cri teria for 
supervi sion ga l leries in mai l-sorting faci l i t i e s  and the Department of 
Energy has developed crit eria for c r i t i cal elements of nuc lear 
fac i l i t i e s . 

• To ensure that problems result ing f rom pa s t  design def i c ienc ies, 
errors , or omi s s io ns are no t repeated--The m i l i tary agenc ies have 
deve loped special  requi rements for unde rg round insulated p iping sys tems 
and energy moni t oring and control sys tems that re f lect experience 
ga ined f rom pas t  d i f f icul t ie s  wi th such sys t ems . For s imi lar reasons , 
the General Serv ices Admi ni s tra t ion has deve loped c r i t e r ia for bu i lding 
subs t ruc ture s . As a response to problems encountered almost  univer­
sal l y ,  nearly a l l  agenc ies have developed spec ial criteria for bui l t -up 
roof s . 

• To ensure that sat i s fac tory de s igns wi l l  be produced even when 
projec t personne l are not fully exper ienced or qua l i f ied--Because 
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p roperly qua lif ied de sign exper t i s e  i s  not a lways ava i lable on every 
p rojec t  for a va riety of reasons , agenc ies a t t empt to document de s ign 
cri t eria so that less qua l i f ied f i rms and personnel wi l l  have acce s s  
t o  the expe rience and judgment of more seasoned p rofess ionals . 

• To ens ure compliance wi th federal procurement regulat ions--The 
bui lding product and materials s pe c i f i ca t ion prac t ices used in the 
private  sector o ften permi t the ident if icat ion of b rand-names or 
s pecial requi rements that serve to re s t rict  compe t i t io n . Such 
prac t ices do not comply wi th the Federa l Acqu i s i tion Regulat ions , which 
are the primary regulat ions governing federa l age ncy acqui s i t ion of 
fac i li t ies  using approp riated funds . Because i t  i s  dif f icult to wri te 
nonres t r i c t ive spe c i f icat ions tha t also protect the interests of the 
federal government as the bu i lding c l ient , s everal agenc ies publish 
guide spe c i f icat ions tha t sa t i sfy the law and serve as a model  fo r use 
in federal work by p rivate-sec t or des ign profe s s iona ls . 

• To avo id the resolving of des ign problems tha t have been dea lt  
wi th s a t i sfac torily in the pas t --In cases where bui ld ings requ i re 
f ac i l i ties s imi lar or ident ica l t o  those deve loped succe ss ful ly for use  
in o ther bu i ldings , agenc ies provide de ta i led des ign cri teria and 
some t imes even s tandard const ruc t ion plans and deta i ls . These measures 
seek t o  avoid unnece s sary expend i t ure of e ffort on de s ign problems tha t 
have p rev ious ly been solved . 

• To ensure publ i c  safe ty , hea l th , and we lfare--Because much 
federal cons truc t i on does not fall  under the j urisdict ion of a s tate , 
municipa l , or othe r  loca l bui lding code authority , federal des ign 
crit eria embody many of the l i fe-sa fety and heal th prov i s ions that 
norma l ly would be covered by such code s .  

Wi th the excep t ion of i ts spec ial concerns for compet i t ive procure ­
ment p rocedure s and i t s  spe c ia l  status with respect to the li fe-safety 
and hea l th requi rements that norma l ly are imposed by local  bu i lding 
codes , the federal government ' s interests  in and needs for des ign 
c r i t eria d if f e r  l i t tle f rom those of private-sec t or bu i lding owners . 
Because of i t s  public  stewards hip res ponsibi li tie s , however , the 
federa l government has a s pec ial obligat i on to ensure that i ts bui lding 
des ign cri teria are as effect ive and clear as po ss ible and re f lect the 
be s t  knowledge avai lable about bu i ld ing de sign and management 
prac t i ce s . 

Given this  s i tua t ion , i t  obvious ly i s  de s i rable fo r the federal 
agenc ies  to  el iminate cri t er ia that are needless ly complex , that 
dup l i ca te suitable priva te-sec tor des ign cri teria or standards , or tha t 
are outmoded . Inc reased co ord ination and technical inf ormat ion sha ring 
among federal agencies , which eventual ly might re su l t  in t r imming the 
number and variety of federal des ign cri t eria , a l so would ease and make 
more effect ive the cont r ibut ions of private-sector de s ign profe ss iona l s  
working on federal pro jec ts . Such interagency informa t ion sha ring and 
coord inat ion also might rai s e  the general level  of quali ty of bui ld ing 
de s i gn cri t eria . 
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SOURCES OF DES IGN CRITERIA 

Advances in bui lding de s i gn c ri t eria can be based on scient i f ic and 
technical research and analys i s  carried out wi thin univers i t ies , 
p rivate  i ndus t ry , and federal laborat ories ; d i rect measurement and 
t echnical consensus as ref lected in var ious voluntary s tandards-making 
proce s se s ; and p rofes s ional experi ence and judgment der iving f rom 
involvement w i th many bui ldings ove r long pe riods of t ime . The federa l 
government curre ntly doe s not appear to be fully ut i l i z ing the se 
sources of inf o rmat ion . 

S C IENTIFIC ANALY S IS AND RESEARCH 

The emp i rical bas i s  f or bu i lding de sign c r i t eria is be i ng expanded 
through s tud ies  and research projects ca rried out in a variety of 
se t t ings f or a variety of purposes . For example , as a result of rece nt 
concerns w i th energy ef f i c iency , extens ive invest iga t ions of the 
thermal perf ormance of bu i lding envelope and enc losure sys tems have 
been carried out by indus t ry ,  academia ,  and the federal laborat orie s . 
Some re su l t s  of thi s work pertain to de s i rable a t t r i butes o f  such 
sys t ems given certa in c l ima t i c  cond i t ions and inte rna l  occupancy 
demands whereas other results ident ify  thermal anoma l ies and fai lure s 
wi thin spec i f i c  wall and roof as sembl ies . The info rmat ion f rom this 
re search , much of which has been rigorous ly sc ient i f ic ,  cou ld be 
incorpo ra ted into des ign c r i t eria  e i ther as the bas i s  for ge neric 
perf ormance spec i f icat ions , or as gui delines for the de s ign and 
deta iling of par t i cular encl osure sys tems and subsys t ems . It  also 
could be used to develop te s t s  f o r  cons t ruc t ion qua l i ty cont rol and 
p rocedures for inspect ion and ac cep tance review.  However , no fo rmal 
procedure s exi s t  by which federal agenc ies , or ,  for that mat ter , 
priva te-sec tor  des ign p rofess ionals  are apprised of such sc ient if i c  and 
technica l re sea rch and i t s results  even though much of i t  i s  car r ied 
out at the expense of the fede ra l government . Fur the r , research 
organi zat ions do not have f o rmal procedures for d i s seminat ing the 
resul t s  of the i r  scient i f i c  and technica l research . Thus , there i s 
need for  be t t er bui lding research reporting , which would draw on a 

variety of public  and p r ivate sources and would provide info rmation 
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about how to obtain research detai ls . Fur ther , d i rect links between 
the bui ld ing research and deve lopment processes and the manage rs of 
de s i gn c r i t eria wi thin the federal agencies  need to be re inforced and , 
in some cases , e s tabl i s hed . 

At p resent , mo s t  des ign c r i t e ria and bui ld ings codes are the 
embod ime nt of pas t  experience and , when ava i lable and known to those 
res pons ible for the i r  deve lopment , research findings . As document s  
based e s sent ia lly in hi s t orical experience , they cannot and d o  not 
serve t o  ant icipate problems and oppo rtuni t ies  that have no t occurred 
p reviousl y . Thus , when bu i lding p rojec ts  encounter new element s 
out s ide the rea lm of pas t expe rience ( such as the appl icat ion of new 
materia ls , or exi s t ing materials  be ing appl ied in new ways) , p resent 
codes and cri teria are no t especially he lpful  in gu iding des ign 
ef forts . 

S t ronge r links be tween the research and development communi ty and 
the managers of des ign cri t eria wi thin the federal agenc ies wou ld he lp 
to  overcome these d i f f icu l t ie s . The use of de s ign cr i t eria data bases 
as repo s i tories of new knowledge i s  e s sent ial to the process of  
applying engineering sc ience t o  bui ld ing . 

VOLUNTARY CONSENSUS STANDARDS 

Al though by no means f lawless or al toge ther effic ient , a process doe s 
exi s t  wi thin the bu i lding communi ty by which technical consensus is  
reached on bui lding design standards and cri teri a .  Thi s  consensus 
process is f i rmly e s tabli shed wi thin such organizat ions as the American 
Na t ional  Standards Ins t itute ( ANS I ) and the American Soc iety for 
Te s t i ng and Materials ( ASTM) . Unless there i s  compe l l ing reason to do 
o the rwi se , such as the absence of demons t rable insuf f i c iency of 
exi s t i ng vo luntary private-sec t or standards , ef forts should be made t o  
ensure that federal des ign c r i teria draw f rom or make refe rence to 
these p rivate indus t ry standards . 

Recent execu tive orde rs and administ rat ive gu ide l i ne s  have d i rec t ed 
federal agencies  to make wid er use of voluntary consensus standards and 
to par t i c ipate more d i rectly in the process of the i r  development .  In 
case s where the federal agenc ies a re faced wi th s pec ial problems or 
needs not presently addre ssed by such standards and cri teria , the 
re sources of the vo luntary consensus bodies may e f fec t ively be brought 
to bear . 

Advantage s of the vo luntary consensus process  ar e tha t i t  provides 
a f ocus f or the most  recent relevant technical inf ormation , profes­

s i onal j udgment , and expe rience and draws a variety of intere s t ed 
part ies t oge the r to reach agreement on spec i f ic t echnical issues . It  
also tends to surface the mos t  t ime ly private indus t ry expe r ience and 
informat ion avai lable on par t icular topics and takes  into ac count the 
broad bui ld ing indus try context in  which vo luntary standards wil l be 
used . 

Standards and s tandard test  methods deve loped in thi s  way 
f requently become the basi s  for the bui ld ing design cr i t e r ia and 
bu i lding codes tha t are used wi dely in the pr ivate  sector and , are thus 
familiar to archi tec ts , engine ers , and other de sign prof e s s i ona ls . 
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PROFES S IONAL EXPERIENCE AND JUDGMENT 

Bu i ld ing de s ign cri t eria are continual ly reshaped and i nf luenced by the 
expe ri ence and j udgment of those who des ign , manage , and use bui ld ings . 
As sugges ted above , the voluntary consensus s tandards proces s  re pre­
sents one sys t emat i c  way in which thi s expe r ience and judgment i s  
cap t ured and put to use as pa rt  of  the profess ional knowledge base for 
bui lding de s ign and cons t ruc t ion . 

Many p riva te companies wi th bui ld ing const ruc t ion programs a l so 
ma intain de sign cr i t eria . They strive to assure that collec t ive des ign 
expe ri ence and judgment i s  garnered and embod ied in wr i t ten cr iter ia 
documents and to e nf orce the se cri t eria  so that  future bui ldings wi l l 
represent improvement s on and lessons learned f rom pas t  bu i ld ings . 

Few formal procedures now exi st among federal  agenc ies to garner 
the experience and j udgment of a cross-sect ion of  qua l i f ied bui ld ing 
de s i gn and management p rofes siona l s  f or regular review and updating o f 
bui lding de s ign cri t eria . Few agenc ies have ef fective procedures fo r 
invo lving the ir own employees in regular revi ew , purging , and updat ing 
o f  c r i teria let  a lone for invo lving outs ide expe r t i se in such 
de l i berat ions . 

BUILDING DES IGN CRITERIA IN THE FEDERAL GOVERNMENT 

The agenc ies of  the federal government draw the i r  bu i lding de s i gn 
criteria , t o  greater and lesser degrees , f rom e ssent ially the same 
sources i den t i f ied above . A l though the spec i f ic needs and pre f e rences 
of federal cl ients may d i f fe r  occa s io na l l y  f rom those commonly encoun­
tered in the private sec t or , the re are many s imi lari t ies , and the mot i ­
va tions for ma intaining and us ing des ign c r i teria  d i f fe r  hardly a t  a ll .  

Thi s comm i t tee revi ewed the design cri t eria and rela ted prac t ices 
used by the federal agenc i e s  tha t par t i c ipated in thi s  s tudy th rough 
l iai son re presenta t ives , and i t  conducted int erviews wi th de sign 
profess iona ls long expe ri enced wi th federal de s ign cl ients . These 
ac t ivi t ies , and the commi t tee members ' own subs tant ial experience wi th 
federa l  des ign cr i teria , sugge s t  two ma jor areas of c�nce rn : 

• S e r i ous p roblems exi s t  w i th federal bu i ld i ng de s i gn cri t er i a tha t  
need immediate  a t tent ion . The se center on a lack o f  coordinat ion among 
agenc ies that co ntr ibute to an unnece ss ary pro l i ferat ion of redundant , 
cumbersome and dated or supe rf l uous des ign cr i t eria and on the over lap 
o f  federa l requi rements  wi th sat i s fac t ory codes , s tandards , and 
c r i t e r i a  tha t are used in the pr iva te sector . There are a lso def ic ien­
cies  in cri te ria review procedures ,  the ways in which cri t er ia and 
ins truc t ions are t ransmi t t ed to out s ide des ign profe s s ionals , and the 
manner in wh ich de s ign cri teria are organi zed . 

• Near- and longe r-t erm oppor tuni t i e s  exi s t  for enhancing the 
qua l i ty of federal agency bu i lding de s ign cri t eria . New deve lopment s 
in technology and the des ign knowledge base have made advances po ssible 
that shou ld become par t  o f  the subs tance of  federa l design c r i t er ia as 
we l l  as the procedure s by which they are developed and maintained . 
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The remainder of this report elaborates on steps that can be taken 
to address each of these areas of concern, and reaches specific con­
clusions about how the federal government can better organize and 
manage building design criteria to achieve excellence in the design, 
economy, performance, and quality of its buildings. 
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OPPORTUNITIES FOR EXTEND ING THE KNOWLEDGE BASE FOR DES IGN CRITERIA 

A range of recent developments and advances in bui lding sc ience and 
technology of fer  potential for the rat iona l i za t ion and sharpening of 
bui ld i ng de s ign c r i t e ri a .  The federal government is in a pos i t ion to 
avai l i tself  of  the se deve lopments ( indeed , i t  has provided the major 
fund ing and mo t ivat i on f or a number of  them ) and to put them into 
p rac t ice as a regular par t  of formulating ,  refining ,  and implement i ng 
c r i t eria for bui lding de sign .  All o f  these deve lopments , a f ew of 
whi ch are summarized here under broad headings , can cont ribute to the 
expansion and s treng thening of the ava i lable knowledge and i nf ormation 
upon which design criteria are based . 

BUILDING D IAGNOSTIC TECHNIQUES AND EVALUATION METHODS 

Ins t rumented Bui lding Performance Assessment 

Thi s  f i e ld employs a hos t  of ins t ruments and techniques to de termine 
the ac tua l , in-p lace pe r fo rmance and cond i t ion of bui lding sys tems , 
components , and subsyst ems . Advances in the tools and t echniques 
avai lable f o r  assess ing phys ical cond i t ions and in-service pe rfo rmance 
of bui ld ings and the i r  components have opened new opportuni t ies  for 
linking bui lding des ign cri teria wi th experience based on documented 
emp i rical evidence . Pe rformance data and o ther inf ormat ion ,  obta ined 
f rom ac tual inst a l lat ions through the use of new diagnostic  too ls and 
techniques , can be fed d i rec t ly into the proce sses of fac i l i ty pro­
gramming and des ign . Such app roaches have been used succe ssfuly by the 
Of f ice o f  the Chief  Archi tect of  the Nat iona l Park Service and are 
be ing implemented by fac i l t ity management pe rsonne l in p r iva t e  
companies . Por table , re l iable , and easily used i n s t ruments are 
avai lable at  low cos t . They can be used for a va riety of purpo se s 
includ i ng : 

• Accep tance test ing of bui lding equipment , components ,  and 
as semblies to det ermine whe ther ins tallat ions are in accordance wi th 
plans and spe c i f i ca t ions; 

11 
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• Performance moni toring of bui lding sys t ems and assembl ies  to 
de termi ne whe ther they are operating as de s ired ;  

• Monitor ing of buildings to  assess rates of wear or det er iora­
t ion , par t i cularly wi th respect perta ins to def orma t i on of s truc tural 
components ; 

• Trouble shoot ing of spe c if i c  pe rfo rmance problems ( e . g . , the pi n­

po inting of wa ter leaks in roofs or thermal bridges through ext erior 
walls ) that o therwi s e  would be costly or diff i cul t to d iagnose ; and 

• Co l l ec t ion and proce s s ing of data on certa in as pec ts of ac tual 
bui lding use and managemen t , ( e . g . , as actua l  t imes and leve ls of 
occupancy ) f or incorporat ion into future fac i l i t ies  programs . 

Ways shoul d be found t o  incorporate new diagnos t i c  t ools  and tech­
nique s wi th the f o rmula t ion and implementa tion of federal de sign 
criteria , e spe cially when these techn iques could he lp t o  prov ide a 
solid  exp er ient ial bas i s  f or s tandard de ta i l s  and programmat ic requ ire ­
men ts . In thi s  way ,  diagnos t i c  too ls and t echnique s  can be thought of 
as crit ical ins truments that can be used to es tabl i sh " feedback" in the 
de s ign proce s s . This in turn is essen t ia l  t o  a proce ss that woul d seek 
con t inual ly , and at a l l  s tages of the de s i gn deve lopment proce ss , t o  
det ermine whether design cri teria a r e  being met sat isfac tor i ly .  

Al though tes ting programs are routine f or asses s i ng such things as 
concrete st rength when a bui lding is unde r cons t ruc t ion , the range of 
de sign cri t eria presently tested f or is  very l imi ted . In p rinc i ple , 
i t  is  both po ss ible and de s i rable  t o  eval ua t e  a wide range of bui lding 
per f ormance at tr ibute s; a program on building d iagnos t i cs recent ly 
comp l e ted by the Bui lding Re search Board has iden t i f i ed many elements 
of bui lding pref ormance that can be tes ted using d iagnos t ic procedures . 

Pos t-oc cupancy Evalua t ion Techniques 

This d isc i pline int roduces a wide va riety of d iagnos t ic ins t ruments and 
t echnique s ,  often i ncluding surveys , interviews and obse rva t io nal  
me thods , to the eva lua tion of  bui ldings in use . As the term i s  mos t 
widely used and unde r s t ood , po st-occupancy evaluation seeks to  expl oit  
the poten t ial for link ing knowledge ga ined f rom the behavi oral and 
s ocia l sc ience s with archit ectural and des ign decis ion making . Careful 
asses smen t of  fac i l i t ie s  in act ua l  use can he lp to : fine-tune exi s t ing 
bui ldings; ref ine fac i l i t i e s  programs and needs statements; gu ide the 
de s i gn of s imi lar future bui ldings; and , in genera l , provide subs tan­
t ive feedback on des ign decis ions  and approaches  that can be used t o 
ref ine and update des i gn cri teria . 

Pos t -occupancy evalua tion i s  concerned not only wi th as sess ing 
human performance and sat i s fac t ion in bui ldi ngs , but a l so wi th de t e r­
mining the e f f i cacy of ce r ta i n  phys ical design measures and approache s 
in  mee t i ng a range of cl ient ob ject ives f or a fac i l i ty . To the degree 
that bui lding design c r i teria are hypo theses about how ce r tain fea ture s  
wi thin a bui ld i ng wi l l  work o r  how peo ple will re spond to certa in 
phys ica l set t i ngs , po s t -occupancy evalua t ion o f fe rs the means to tes t 
hypo the se s and t o  assure tha t de s ign dec i s ions f or future bui ldings 
are based on the knowledge ga ined through such test ing and feedback . 
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Al though not y e t  a complete and f irmly e s tabli shed me thod of 
i nquiry and analys is , po s t -occupancy evalua t ion has been develope d t o 
the point whe re certa in me thods and techniques can be appl ied 
immediately to produce benef i c ia l  resul t s . The po tent ial exi s t s  fo r 
federal agenc ies t o  ado p t  pos t -occupancy eva lua t ion as a f ormal par t 
o f  the i r  fac i li t ie s  des ign and management proce s se s f o r  the express  
purpo se o f  gaining inf o rma t ion and feedback that can  be  used to modi f y 
and refi ne design c r i ter i a  for new fac i li t ie s  and for  fi ne-tuning o f  
exi s t ing ones . It i s  important f or agenc ies to develop the po ten t i al 
o f  po st-occupancy evalua t io n .  

The federal agencies  a l s o  could cont inue t o  play a n  impo r tant role 
in extend ing and adap ting techniques o f  pos t -occupancy evaluat ion f o r  
bui ldings . The se cont ributions to the knowledge bas e  can be expe cted 
to  influence the de s ign pro fe s s ions , at the very leas t through those 
profe ssionals who pe r fo rm service s fo r federal agenc ies , and t o  prov ide 
bene f i ts for o ther bu i lding c l ients and users . 

Per fo rmance Simula tion Methods and Techn iques 

A ma j or purpose of s imulat ion used in bu i lding de sign i s  to te s t  the 
conseq uence s o f  a l terna te cour ses of  ac t ion . The advent of  compu ter s 
has great ly expanded the de s igner ' s abi l i ty  to test the probable and 
pos s ible consequences of var ious des ign decis ions befo re they have bee n  
implemented and become d i f f icult or impo s s ible to  adjus t . Although 
sof tware developments i n  th is  f i e ld have t ended t o  lag behind advance s 
in the capab i l i t ie s  of  hardware , es pec ially wi th re s pect t o  bui lding 
des ign , many new t echniques do exi s t  tha t allow des igners and the ir 
cl ien ts t o  evaluate the cos ts and bene f i ts of certa in de sign 
al terna t ive s .  

This  po tential  i s  par t icular ly we l l  developed i n  relat ion to  
bu i ld i ng energy use as evidenced by  the wi de spread ava i lab i li ty o f 
var ious therma l network s imula t io n  compu ter programs and le s s  complex 
programs that permi t archi tec ts and eng i ne er s  to te s t  the pos s ible  
energy consequence s o f  des ign a l terna t ives . Also avai lable are  
programs to s imulate and test  a variety o f  o ther operat iona l fac t o r s 
including such elements as i nternal bui ldi ng c i rcula t i o n ,  the behav ior 
o f  w ind and o ther ext ernal env ironmental fact ors , cri ti cal func t ional 
adj acenc ies , and pa tterns of occupant egress under emergency 
cond i t i ons . 

The se techniques , and o thers  that are be ing developed , have broad 
appl icabi l i ty to bo th the f ormulat ion and the implementat ion of federal 
bui lding des ign c r i teria . Compu ter-based s imula t io ns could aid in 
developing des ign cri t eria f or sys t em and subs ys t em per formance and 
also could be used dur i ng the de sign and des ign review proce sses to 
de t ermine whe ther or how such c ri t eria are actually me t i n  var ious 
bui lding de s igns . Such app roache s are cur rently be ing used on a 
l imi ted bas i s  f or f i re egre s s  s tud ies and f ire code compl iance revi ews . 
In addi t ion , the po tential fo r deve lopmen t of  an integrated compu ter­
i zed data base on all aspec ts  of  bu i ld ing de sign ,  cons t ruc t i on ,  and 
management cur rently is be i ng addre ssed by a Bu i lding Research Board 
comm i t tee on advanced technology f or bui lding des ign and engine er ing . 
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TECHN ICAL AND PROFESSIONAL REVIEW AND ADVICE 

The agency repo r ts prov ided t o  the commit tee ( summar iz ed in Appendix 
A)  suggest  that few formal procedures apparently exis t  wi thi n  federal 
agencies  for the sys tema t i c  reviewi ng , updat ing and purging of bui lding 
de sign crit eria . Where such procedures do exi s t , they f requently over­
look oppo r tuni ties  fo r cont r ibutions from techni ca l expe rts and expe ri­
enced des ign profes sionals . Great er ef forts  should be made by the 
agenc ies t o  avai l themselve s of such technical expe r tise and adv i ce . 

There would be dis t inct advantage s  to f ormal izing such review 
p rocedur e s  and scheduli ng  them regu la r ly , concent rat ing both on the 
s pec ial and unique requ i rements of ind ividual agenc ies and on more 
ge neral c r i teria that are common to mos t  fo rms of cons truct ion and may 
be embodied , a l though in varying ways , in the des ign cri teria o f  many 
di ffe rent agenc ie s . Sys t ema t ic design criteria  revi ew and cons idera­
t ion by t echnica l  comm i t tees and pro fess ional soc ie t ie s  could be 
accomp l i s hed at  relat ively l ow cost and woul d introduce technical 
informat i on that might o therwi se be mis sed . An e ffort shou ld be made 
to ident ify and involve e spe cia l ly we ll qua l ified individuals for thi s  
purpose . 

Forgi ng sys t ematic l inks wi th the technica l  commi t tees of var ious 
profe ssional soc ie t ie s ( those f rom wi thin the bui lding communi ty as 
we ll as from the f i e lds of med i c ine , indus t r ial engineering ,  and 
psychology among o thers ) a lso would begin to provide bet ter access  t o  
the re sul ts  of cur rent priva tely supported resea rch and development 
programs . Thi s  approa ch a lso would he lp to  as sure greater fami liari ty 
wi th federal des ign c r i ter i a  among pr iva te-sec tor profe ss ionals . 

PERFORMANCE AND MANAGEMENT INFORMATION S YSTEMS 

Compu ters have greatly  enhanced the abi lity  t o as s imilate  and manage 
bu i lding performance inf o rmation .  The consequence s  of thi s  new and 
power ful t ool i s  only beginning t o be felt  wi th in the bui lding de s ign 
and management communi t ie s , but the results  are already pro found . 
Large corpo rate owners of  fac i l i t ies have found i t  po ss ible not  only 
to s chedule and mo ni t or very closely the progre s s  o f  rou t i ne bu i lding 
maintenance tasks in ways that prev ious ly would have been impo ssible , 
but a l so to  integrate the re sults  o f  exper ience gained over t ime wi th 
the p rogramming o f  des igns for new fa c i li t ie s  or the upgrading o f  
exi s t i ng one s . 

There i s  po ten t ial wi thin the federal agenc ies fo r an unprecedented 
l i nking o f  informat ion f rom actual bu i lding use wi th the formulat ion 
and maintenance of de s ign c r i t er i a . Per fo rmance da ta bases can be 
es tabli shed- -or , where they already exis t , can be adapted--and main­
tained i n  ways that feed d i rectly  the process o f  de r iving de s ign 
crit eria . Such informat ion s ys t ems also could be used t o  re spond t o 
inquirie s from des igner s and thei r  cl ients i n  ways that woul d be useful 
during the design develo pment proce ss . 
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CONCLUS IONS 

OPPORTUNITIES FOR IMPROVING PRESENT DES IGN CRITERIA PRACTICES 

The federal agencies  re spons ible for bui lding const ruc t ion and 
management can improve both the subs tance of the i r  des ign c r i t eria and 
the ways in whi ch the i r  cri teria are deve loped , updated , and app l ied . 
The se imp rovement s wi l l  s implify the work of the federa l agenc ies and 
the des ign p rofess ionals  they emp loy and should discernably reduce the 
admini s t rat ive burdens surroundi ng  the de s ign and cons truc t i on of 
federal bui ldings . Clearer , more cur rent and be t ter  communicated 
de sign c r i t eria a l so shou ld lead t o  improved fac i l i ty de sign .  The se 
aims can be brought about through the adop t ion of new and improved 
management prac t ices , inc reased coopera t i on and inf o rmat ion sharing 
among agenc ies , and inc reased use of  vo luntary consensus codes , 
standards , and c r i t eria. 

NEED FOR NEW ATTITUDES TOWARD BUILDINGS AND DES IGN CRITERIA 

Opportuni t ies , a l so exi s t  to  use bu i ld i ng  de s ign cri teria in he lp i ng 
to bring about a needed change in a t t i tudes toward bui ld ing de s ign , 
cons truct ion , and management . The bas i s  for thi s new set of at t i tude s 
i s  a fundamental  concern wi th int roduc ing rigorous pe rfo rmance evalua­
tion t o  the p roces ses sur round i ng fac i l i t ies de sign and use . Among 
o ther things , the fede ral agenc i e s  need to do a be t ter job of guid ing 
de sign profe s s ionals in the use of exi s t ing cri teri a ,  ra ther than 
leaving such dec i s ions to chance , and of moni tor ing the applica t i on of 
de s ign c r i t eria on spec i f ic projec ts . 

The advent of  computer-a ided memory and t e lecommuni cat ions sys t ems 
has placed wi thin the bui lding community ' s reach the abi l i ty to gather ,  
p roce s s , and apply informat ion about bui ld ing pe rfo rmance in unprece­
dented ways . It  is  now pos s i ble to link ,  very d irec t ly ,  i nf o rmat ion 
about bui ld ing performance wi th the proces ses of  de s ign criteria 
deve lopment and appl icat ion . In addi t ion to the new potent ials c reat ed 
by hardwa re deve lopments , advances are be ing made in the techni ca l 
unders tandi ng of  how bui ld i ngs and the i r  components behave under 
cond i t ions of use , and in the abi lity  to devi s e  and apply new assess­
ment and diagnos tic  t echniques f or that purpose . The knowledge base 
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tha t  shapes bui lding des ign criteria can be expanded and s t reng thened 
apprec iably by taking advantage of  the se developments .  

The federal  gove rnment , by vi rtue of i t s  unique public  stewardship 
respons ibi li t ies and i ts status as owner /developer/manager of large 
numbers of bui ldings , is idea l ly pos i t ioned to ass imi late  the t ech­
niques that a re p re sently ava i lable f or such purposes as we l l  as to 
develop new ones . In es sence , the federal gove rnment can he lp to lead 
a movement--bor rowing whe re necessary and appropriate f rom private 
bui lding community expe rience and examp le--toward new leve ls o f  
excel lence in bu i ldings . 

Des ign c r i teria and guide l ines , because they serve as the embod i­
ment of collec t ive professional and sc i ent i f ic knowledge and judgment 
about preferred p rac t i ces , can and should serve as integra l  e lements 
in these e f f orts . Federa l agenc ies wi th act ive cons t ruction programs 
should give highest  priority  to the improvements in des ign cri teria 
sugge s ted he re because c r i t eria are the princ i pal means ava i lable f o r 
guiding des ign and cons t ruc t ion programs . 

THE POTENTIAL BENEF ITS OF IMPROVED DES IGN CRITERIA AND GUIDEL INES 

Obvious ly , more ef f i c ient p rocesses for  deve loping , communicat ing ,  and 
applying de s ign c r i teria should lead to more ef f ic ient des ign and 
cons t ruc t ion , and may lead to ear l i e r  project complet ion t imes to 
reduced pro ject cos t s , and , because chances for error and confusion 
would be reduced , to be t ter overa l l  fac i l i t ies . These are goa l s  worth 
attaining ,  but there a re other , even more subs tant ive bene f i ts that 
would re sul t f rom an improved design criteria  knowledge base and 
management prac t ices . The Nat ional Bureau of Standards and o thers have 
documented tho roughly the benef i ts to government and othe r  employe rs 
as soc ia ted wi th inc reases in worker produc t ivi ty and have demons t rated 
c lear re lationships between produc t ivity and such envi ronmenta l fac tors 
a therma l  comfort , acous t ical privacy , and visual comf ort . Pos t ­
occupancy evaluations and othe r inve s t igat ions conduc ted b y  Canada ' s 
Department of Pub lic Works , as s i s ted by u . s .  re searchers , has begun to 
sugges t  new re lat ionships be tween wo rke r absentee ism , and i l lnesses 
and bui ld ing-related envi ronmental fact ors . 

Thi s  Canadian wo rk , which is  but one example of approache s  be ing 
t ried , has led to new and revi sed de s ign c r i t er ia f o r  Canadian federa l 
bui ldings that wi l l  help to overcome previous d i f f i cult ies  as  we l l  as 
to new p rocedure s and requi rements for asse s s i ng bui ld i ngs whi le they 
a re occupied and in use . The info rmation  ga ined f rom these ac t ivi t ies 
wi ll  continue to  be used in the revis ion of  de s ign c r i t eria , which 
themse lves wi l l  become inc reas ingly conce rned wi th human pe rfo rmance 
and comfort fac t ors as we ll as wi th the phys ical att ributes of bui ld i ng 
sys tems . 

It is  in thi s rea lm of human sat i sfact ion and we l l -be i ng that 
improved bui ld ing de sign c r i t eria that add ress new areas of concern i n  
ways that have previous ly n o t  been po ss ible ho ld great p romise . The 
bene f i ts of a be t t er bu i lding de s ign c r i t eria sys t em to the federa l  
gove rnment and , therefo re , to the general public  wi ll come i n  many 
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f orms i ncluding : increased safety , durabi lity , and serviceab i l i ty ; 
operat ion and maintenance cost savings ; increased occupant sa t i s fact ion 
and produc t ivi ty ; reduced l ike l ihood of improper func t i oning and asso­
ciated cos t ly repairs ; and reduced incidence of p remature fac i l i t y  
obsolescence . 

The commi t t ee urges that of des ign criteria  documents be cons idered 
to be " l iving "  ins t rUJDents that are cons tantly revi sed , extended , 
ref i ned , and purged as warranted by advances in bui ld ing t echnology and 
developments f rom bui lding research and by increases in knowledge 
about the ir ef fect ivene s s  through sys tema t i c  feedback and eva lua t ion .  
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RECOMMENDATIONS FOR IMPROVING THE DES IGN CRITERIA DEVELOPMENT 
AND CONSTRUCTION MANAGEMENT PROCESSES 

THE USE OF MODEL BUILDING CODES 

Many exis t i ng federal bui lding de sign c r i t eria add res s  mat t ers that are 
re lated to  public  hea l th ,  safe t y , and we lfare ( e . g . , fi re safe ty , 
se i smic safety , and s t ruc tural adequacy ) .  In mos t  ins tances the se 
concerns a lready are addre s sed sat i sfac tori ly in the mod e l  bui lding 
codes , l tha t are known to mo st des ign prof e s s ionals and are wide ly 
used as the basis  for s tate and local bui lding codes . Whi le codes 
serve bet ter to encapsulate pas t  expe rience than to lead to new and 
more effect ive bui lding solut ions , as d i s cus sed in the f ir s t  sec t ion 
of this repo r t , they are the bes t  tha t  is  avai lable in mos t  ca ses . 
Wherever pos s i ble , federal agenc ies should purge the ir  design c r i t e ri a  
of p rovi s ions that need le s s ly dupl ica te provi s ions of these mode l  
codes . They should spec i f y  b y  reference , a s  some agenc ies pre sent ly 
do , the use of one of the three mod e l  bui lding codes for spe c i f i c  
pro j ec t s , preferably choosing the one that is  used i n  the locale of 
the project in ques t ion . 

If no l oca l bui lding code exis t s  or  if  the loca l bui lding code i s  
not derived f rom one of the three mode l  codes , agenc ies should none the­
le s s  spe c ify  by reference the use of  one of the mod el code s .  In cases 
where the provi s ions of the model codes do not meet a unique projec t 
requ irement , special provis ions should be addre ssed in separat e 
addenda to the model code on a pro j ec t -spec i f i c  bas is .  

lThe mode l bui lding codes are : the Uni form Bui lding Code pub­
l i shed by the Int erna t i ona l Conf erence of Bu i ld ing Of f i c ia ls ( ICBO ) , 
the S tandard Bui ldi ng Code ( fo rmer ly the Southe rn S tandard Bui lding 
Code ) published by the Southern Bui ld ing Code Congress ( SBCC); and the 
BaSic /Nat i onal Bui lding Code pub l i s hed by the Bui ld ing Of f ic ials and 
Code Admini s trat ors Internat ional ( BOCA! ) . The se model code organ i za­
t ions ac tual ly publish  several d i f fe rent code document s .  ICBO , for  
example , publishes a package of seven document s ,  includ ing a Mechanica l 
Code , a Hous ing Code , a Sign Code , a Dange rous Bui lding Code , a 
Dwel ling House Pamphle t  and a Short-Form Uni form Bui ld i ng Code . The 
SBCC and BOCA! also publi sh s imi lar groups of documents . 
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CODE COMPL IANCE REVIEWS AND INS PECTIONS 

Al though the i dea of having local bui ld ing code o f f ic ials  perf orm 
bui lding code compliance reviews and inspe ct ions fo r federal projects 
poses certain problems ( e . g . , has potent ial d i f f icul t ies , such as 
dete rmining who would pay the co sts  and assume the respons ib i l i t ies  and 
professional l iabi l i t ies ) and may not be appropriate f or certa in 
mili tary projects , the re are reason s why i t may be desirable in some 
case . Local code o f f ic ials genera l ly are experienced wi th local 
con s t ruct ion p ract ice s  and are we ll-ver sed in local code provis ions . 

De s ign profe s s ionals and con trac t ors who a re ac t ive in a locale ' s 
p r ivat e  con s t ruct ion marke t  are fami liar wi th loca l bui lding code 
provi s ions and bui lding permi t appl icat ion and approval procedures , and 
if federal agencies p laced the i r  projects on a compa rable foo t ing , 
de sign profess ionals would not need to  learn new procedures to 
accomplish s imilar ends . 

In any case , i t  is  essen t ial that the pe rsonnel des ignated to 
review , in spec t , and approve code-related provis ions during the des ign 
and const ruc t ion stages be prope rly expe rienced and qualif ied 
professionals . 

OTHER BUILDING INDUSTRY CODES AND STANDARDS 

A number o f  o ther organizat ions publish bu i lding de sign s tandards , tha t 
pertain p rima r ly t o  heal th , safety and we lfare . 2 The se document s 
addre s s  s ingle aspe c t s  of bui lding des ign and con s t ruc t ion , and they 
of ten are incorporated by re ference in  bo th model codes and local 
bui lding regulations . 

S imi lar ly , s tandards and test  me thods fo r construct ion ma ter ials 
and p roducts are promulgated by such organ i zat ions as the ANS I and 
AS TM .  These , too , are fami liar to mos t  des ign profe s s io na ls and should 
be inc orporated by re f ere nce where applicable wi thin federal de s i gn 
cri teria . Provi s ions tha t are duplicat ive o f  such sa t i s fact ory 
indus t ry codes and s tandards should be purged f rom federal bu i ld ing 
de s ign c r i t eria . 

The prac t i ce of i s suing ge neral in s t ruct ion s that tells archi tects 
and engineers that they should conform to the provi s ions o f  a mode l  
bui ld ing code or a loca l bui lding code unless federal c r i t e r i a  a r e  more 
res t r ic t ive or s t r ingent does not achieve the des ired result . The 
des ign profe s s ional s t i l l  must  determine whi ch i s  more s t ringent or 
res t r i c t ive and decide which is applicable , unde rmining the real 
purpo se behind the use of the mode l codes , which i s  to introduce an 

2Examples are the Life Sa fety Code o f  the Nat iona l  Fire Protec­
tion As soc iat ion ( NF PA) , the Nat iona l Plumbing Code o f  the Ame rican 
Soc iety of Mechanica l  Engineers  ( ASME ) ,  and Bui lding Code Requi rements 
f or Reinf orced Conc rete o f  the American Conc rete Ins t i tute ( ACI ) .  
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element of s impl ic i ty and s tandard iza tion . A bet t er pract ice would be 
fo r the agency to i s sue addenda by spec i f i c  reference to the mode l or 
local code , indica t ing where a more s t r ingent or res trict ive provi s i on 
mus t  be appl ied . 

FACILITY PROGRAMMING 

A properly developed fac i lity  program i s  the i deal means f or ini t ial  
communica tion be tween c l ient and design profes s ional on needs and 
expec tations . Genera l i zed c ri teria alone cannot assure a sat i s factory 
resu l t  but mus t  ins tead be pa rt  of an overall sta tement of pe rformance 
goa ls , func tional objec t ives , and des ired bui ld i ng at t r i butes d i rected 
toward a spe c i f i c  bui lding . On every bui lding project of consequence , 
a detaile d  bui ld ing program i s  e s sent ial . The archi tec tural or 
building p rog ram sets  forth detai led pe rfo rmance objective s , space 
requi rements , func t iona l  relat ionships and adjacenc ies , and so f orth . 
In short , a p roperly developed bui lding program i s  the brief aga inst 
which the archi tec t s  and engineers per f o rm .  

Many fundamental decis ions that have great bearing on the ult imate 
performance o f  gove rnment bu ildings are made during the ear l ies t and 
most  p rel iminary of project planning s tage s and of ten befo re profes­
siona l s  have been re ta ined f or execution of  the bui ld ing des ign . It 
generally i s  recognized that a relatively small  ext ra investment in 
more care ful and detai led prel iminary p ro jec t p lanning wi ll resul t in 
subs tant ial later savings and pe rfo rmance improvements ; ye t , l i t tle 
at tention has been devo ted to the se ear liest  s tages o f  planning and 
programming . In cases whe re federal agenc ies do no t have pe rsonnel 
able to p re pare adequate programs , the services of  out s i de profes­
s ionals should be retained for this  purpo se .  

The commi t tee notes and supports the FCC ' s e f f orts in 1985  and 1 9 86 
to  study ways to imp rove the pre liminary project planning proce s s  fo r 
federal bui ld ings and expre s se s  i t s  hopes that the se e f forts  wi l l  
re sult  i n  bet ter bui lding programs f o r  use wi th private de s ign 
pro fessiona ls . 

CONSTRUCTION PROJECT MANAGEMENT : 
DES IGNATING AND CARRYING OUT OVERS IGHT RES PONS IBIL ITIES 

The na ture and qua l i t y  of co ns t ruct ion project management inf l uence s 
grea t ly the resu l t s  of de s i gn e f f o rts and the appl icati on and inter­
pre ta t ion of cri teri a .  A s p l i t  in project management respons ibi li t ie s  
between a " pro ject manager"  and a "contrac t manager"  was created by the 
recent fede ra l procurement reforms establ i shed under Exe cu tive Order 
12 3 5 2 .  The f ormer has a more technical orientat ion and is genera l ly 
the individual mo s t  fami liar wi th s pe c i f i c  agency requirements and 
nee ds in re lat i on to the cons truc t ion p ro ject at hand . The lat ter  i s 
oriented mo re toward the lega l and financial aspects  of fede ral 
procurement and may have l i t tle or no experience wi th de sign- and 
cons truc t ion-re lated technical matter s .  
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The resul t , in many instance s , has been a d ivis ion of  infl uence 
and re spons ib i l i ty that has been detrimental to the progress  of wo rk 
and the qua l i t y  of the fina l  des ign , no t  leas t beca use the government  
representat ive has been placed in a pos i t ion of  d iminished authori ty . 

Federal agenc ies need to  s t rengthen and cent ra l i z e  the role and 
ski l ls of  de signated government pro ject managers , pre ferably by 
empl oying high ly quali f ied reg i s tered des ign profe s s ionals and by 
ve s t ing in them complete re spons ibi li ty f or pro jec t execut ion f rom 
incept ion through comple t ion.  Project manage r s  should have access to 
a full  range of p ro fess ional development opportun i t ies , thus kee ping 
them abreas t of technica l  and ma nagement deve lopments . Project 
managers should have authori ty f or :  developme nt of  bu i ld ing p rograms , 
s tatement s of  work and scoping of profe ss ional  design service s , 
cont inuing l ia i son wi th hired pro ject personnel . de linea tion and 
interpre t ation of app l i cable project de sign cri teria , and carrying out 
o f  pos t -p ro ject eva luat ions . 

U l t imately , per sons in these po s i t ions of respo ns ib i l i ty also 
should have a d i rect role in e f f or ts to develop , purge , update , and 
manage agency de sign criteria , s ince the i r s  wi ll  be the mo st di rect ly 
appl icable experience avai lable wi thin the agency . 

DES IGN CRITERIA DATA BASES AND ACCESS SYSTEMS 

The coord ination ,  conso l idat ion , and dis seminat i on of de sign cri t e r ia 
and gu idelines used throughout the federal establ i s hment could be made 
mo re ef fec t ive by a centra l i zed clearinghouse or library , pre ferably 
taking advantage of compu ter-a ided s t orage a nd re t r i eval sys tems . Thi s  
under taking i s  wor thy of par t i c i pat ion by a l l  federal agenc i e s  wi th 
cons truc t ion programs of any consequence . It would yield benef i ts not  
only to  the agenc ies themse lves , but also to the private bui ld ing 
sector , whi ch also expe riences a degree of over lap , confu s ion , and 
redundancy in de s ign cri t eria . 

In large measure , the profus ion of conf l ict ing des ign c r i teria i s  
a consequence of the bu i lding communi ty ' s general inab i l i ty to reach 
uniformi ty and agreement on the use of bas ic  terminology , fo rmats , and 
f orms of  provi sions . Thi s  has impa ired e f f or t s  even to compare , let 
alone achieve unformity or compa t ib i l i ty in , design cri teria deve loped 
by d i f ferent groups for d i f ferent purposes . 

Any serious effort  to manage the large array of building design 
c r i t eria wi l l  ca ll for the applicat i on of  pr inc i ples f rom inf orma t i on 
sc ience , includ i ng the development of an overarching language or 
clas s i f icat ion sys t em capable of  handl ing the many necessary var iat ions 
a nd spe cial cons idera t ions encompassed by cr iteria . Thi s  supe rst ruc­
t ure should have the p roper t ies  of a highly comp rehens ive indexi ng 
s ys tem capable of bei ng searched and acce ssed wi th key words and 
phrases . 

The e s tabl i s hment of a compu ter-bas ed library of federal des ign 
cri t eria can proceed apace wi th development of an appropriate indexing 
and clas s i f i ca tion sys t em and may indeed hel p  to  spur i t s  c rea t ion and 
use . The data base should become acce s s i ble to archi tec ts and 
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engineers working und er government contract . It should a l so serve as 
a means by whi ch the agenc ies begin t o  compare des ign cr iteria and , 
where appropriat e , work toward conso l idat ing , purging , and achieving 
compa t ibi l i ty in cri teri a .  

A f i r st step in this proce ss , which already has been taken by 
several agencies  but could be taken in concert on the bas i s  o f  simple 
agreed-upon convent ions , may be for i nd ividual agencie s to assemble 
comput eri zed l i s tings o f  des ign cri teria and to make tho se l i s t ings 
avai lable to design profe ss ionals on microcompu ter f loppy disks or via 
linked termina ls . One advantage of  thi s  s tep would be the ab i li t y  to 
ident ify and se lect re levant c r i t eria  via key wo rds , thus reduc ing the 
amount of superf luous inf ormat ion tha t is pre sently transmit ted in 
document form .  Poss ib i li t ie s  shoul d also be expl ored fo r the crea t ion 
of an ANS I s tandards commi t tee ( and event ua l  s tandard )  on convent ions 
in bui lding de sign criteria  in which federal agency representa t ives 
would be encouraged to par t i c i pate act ively . 

INTERAGENCY COOPERATION AND INFORMATION SHARING 

There i s  a clear need f or greater col laboration and informat ion sharing 
among federal agenc ie s ,  par t i cular ly where there are d i s t inc t s imi lar i­
t ies in the i r  cons truc t ion programs . Among the ob jec t ive s to be served 
here , s impl y  by greater communica t ion on a regu lar bas is , are : a 
reduc t ion in the proli ferat ion o f  unnecess ary new cri t er ia , a movement 
toward g reater uni formi ty in a t  leas t the fo rmat of design criteria 
used by various agenc ies , increased awareness  of f indings f rom research 
projects and exper ience ga ined in project appl ica tions , and improved 
unders tanding o f  common problems and oppor tuni t ies . 

Given the leve l of int erest and concern about des ign c riteria 
expres sed by agency laison repre sentat ives , i t  i s  apparent that an 
oppo r tunity exi s ts to e s tabl i s h  a spe c i al interagency task fo rce on 
de s i gn  c r i t eria , poss ibly through the Bui lding Research Board ' s Federa l 
Cons t ruct ion Counc i l , whose purpo se would be to as s i s t  in fo rmula t i ng 
a de tai led ac t ion agenda and in ca rry ing i t  out . The at ten t ions of 
such a task fo rce , however , should not focus only on quest io ns of 
management s t reaml i ning and improvements , al though those are impor tan t ; 
as subs tant ial a chal lenge exi s ts in implement ing ways to expand the 
knowledge base that shape s bui ld ing design cri teria . 
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GLOSSARY 

Several t e rms that have spec ial meaning wi thin the bui lding communi ty 
are used throughout thi s  repo rt and are  def ined here . 

Crit erion : In genera l ,  a s tandard upon which a d�c i s ion may be based 
or a ya rds t ick aga ins t which something may be measured . As used wi thin 
the bui lding communi ty , c r i t eria have come to encompass a wi de range 
of pe rformance requi rements and des ign s tandards . In this  repo r t , the 
t erm is intended to inc lude wr i t ten and graphic mat erials whose purpo se 
is  to ins truc t , advi s e ,  or  info rm archi tects , engineers , and o the r 
de s i gn p rofes sionals of the de s i red or requ i red a t t r i butes or f eature s 
of  a bui lding des ign or of the p rocedures to be used in deve loping and 
communica t ing a bui lding de s ign .  

Guide l i ne : A document , or po r t ion of a document , intended t o  provide 
guidance to or to ins t ruct a des igner on a pre f erred de s i gn approac h ;  
usua l ly l e s s  f i xed o r  spe c i f i c  than a c r i terion or spe c i f i ca t ion.  

Perf ormance spec i f ica t ion : A spec i f ication that s tates the need t o  be 
met , the leve l of pe r fo rmance to be achieved , and the method ( s )  to be 
used to de t e rmine whe ther the de s i red pe rformance has been achi eved 
wi thout pre scribing the materials or means to be employed in achieving 
the de s i red performanc e . 

Presc ript ive spe c i f i ca t ion : A s peci f ica t ion that prescribes the 
ma terials to be used , the me thods to be employed , or the exact nature 
of  the des ign to be imp lemented ; unl ike a pe r fo rmance spec i f ica t ion , a 
p re sc ript ive spec i f icat i on leaves l i t t le room f or a l ternate approaches . 

Program : ( a lso architectural prog ram or  bui ld ing program) : A s tat e­
ment , usua l ly in the form of a bound document , that deta i ls the 
requi rements f o r  space , equipmen t ,  spe c ial fac i l i t ies and other 
features as soc ia ted wi th a s i ngle , part icular bui ld i ng  p roject ; the 
prog ram , whi ch may be prepared by a des ign profess ional on beha l f  of a 
c l i ent /owner , of ten se ts  f orth area allocat ions f or var ious func t ions 
and may es tabl i sh requi red funct iona l  adjacenc ies . It is  a s tat ement 
of needs to be met by the bui ld ing . 
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Spec i f ication : A wri t ten s tatement set t i ng  forth the de s i red o r 
requi red characterist ics of a bui lding ma terial or insta l lat ion ; i t  
of ten inc ludes a highly part icular produc t or mat e rials desc ript ion a n d  
p refe rred or requi red me thods of cons t ruc t io n ,  app lica t ion or assembly .  
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APPENDIX A 

CURRENT AGENCY PRACTICES REGARDING THE DEVELOPMENT AND USE 
OF DES IGN CRITERIA 

In order to  learn about the current prac t ices of federal agenc ies 
regarding the deve lopment and use of des ign c r i ter ia , the commi t t ee 
asked for and rece ived brie f i ngs f rom the e ight agency l ia i son member s 
o f  the commi t tee . The commi t tee also rece ived deta i led info rma t ion on 
current agency prac t ices through wr i t ten que s t ionna i res that the 
liai son membe rs ar ranged to  have answe red . 

The l ia i son member f rom the Archi tect o f  the Capi tol ' s of fice  
reported tha t , by  law ,  the Archi tect of the Capi tol  (AoC) is the 
archi tec t-eng ineer of record for  a l l  projec ts  under his  jurisd ict ion 
and tha t any pr iva te A-E f i rm he re tains becomes hi s assoc ia te . The 
AoC expects private A-E f i rms to use the commonly accep ted s tandards 
and p ract ices of the profess ion , mod i f i ed as nece ssary through mutua l 
ag reement , to sa t i s fy the goals and requ i reme nts of the spec i f ic 
p roject s . Consequently , the AoC does not publ ish standa rd des ign 
c r i t eria . 

The othe r seven agenc ies represented on the commi t t ee all  prepare 
and pub l ish de s ign c r i t e ria of  s ome type , and the i nf ormat ion they 
p rovided to the commi t tee rega rding the i r  cri teria documents i s 
summarized below .  It should be no ted that mos t  of  the agenc ies 
repo r t ed that they have no info rma t ion on the co s t  of developi ng and 
ma inta ining c r i t eria document s ; there f ore , the subject is not d i s cussed 
below .  The upda ting of c r i ter i a  also i s  not  discus sed because almost  
all  agenc ies reported that they review and update virtual ly all  
cri teria documents regu larly on  the bas is  of feedback f rom po st­
oc cupancy evalua t ions , comments f rom users o f  the documents , and 
techno log i ca l  deve lopments . 

CORPS OF ENGINEERS 

The Army Corps of Engineers ( CoE )  reported that i t  publishes four 
ca t egories  of c r i t eria documents : des ign gu ides , t echnica l manua ls , 
guide spec i f icat ions , and a permanent procedure manual for one-s tep 
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" turnkey " negot i ated cont rac t s  for Army fami ly hous ing . * Info r­
mat ion provided by the Corps on these documents i s  summarized be low .  
The Corps a l so reported that i t  f o llows the general cons truc t i on 
c r i teria  of the Department of Defense ; however , those c r i teria are no t 
publ i s hed by the Corps and are not d i s cussed here . 

CoE des ign guides a re i s sued in manua l form wi th bo th narra t ive and 
graph ic data to de s c ribe the func t ional layout , space al loca t i on ,  and 
spe c ia l  features of va r ious type s of fac i l i t ie s .  These gu ides provi de 
information to as s i s t  des igners  in provid ing an adequa te fac i l i ty f o r  
u s e  by the Army and i t s  pe r sonne l .  The CoE publi she s about 2 0  de sign 
gu ides wi th an average o f  130 pages each and has used such guides f or 
approxima tely 9 years . Mos t  of the des ign gu ides are prepared by 
p rivate A-E f i rms working unde r  the d i rec t ion of  a CoE f i e ld o f f ice . 
Des ign gu ides are based on input from user s , research by the prepa r ing 
organi zat ion , and profess iona l judgment . Be fore be i ng approved and 
publ ished by CoE headquarter s , the gu ide s are reviewed by va r ious CoE 
f ield o f f ices . The guides a re intended to be used p r imari ly by those 
respons ible for planning and des ign ing va r ious type s  of Army fac i l i ­
t i es , e spec ial ly private  A-Es ,  and they a re g iven to every des i gn team 
when a project i s  init iated . De s ign gu ides provide des igne rs wi th 
spec i fic  information on what the Army des ires and requ i res  in spec i f ic 
type s of fac i l i t y .  The use of des ign gu ides i s manda tory ,  but only in  
the sense of  a re ference source . 

Techn ica l  manua ls  are publ i s hed by  the Ad j utant General fo r the 
Army to p rovide de s i gn  gu idance to f i e ld o f f ices and to p r ivate A-Es 
hi red by the CoE . Many of the manual s  are prepared jo intly by the 
Army , Navy , and Air Force . The CoE has 190 technical manuals wi th an 
average of 30  page s each . Such manuals  have been used by the CoE for 
approxima tely 30 years . Manuals  are prepared by bo th CoE personnel and 
hi red A-Es . They are based pr imar i ly on age ncy expe rience and industry 
prac t i ce . The manua ls are reviewed and approved by CoE headquarters 
be fore be ing submi tted to the Adjutant General fo r publ i ca t ion . The 
manua ls  are used by Corps f ield o f f ices and private A-Es when designing 
Army faci l i t i es . Some requi rements in technical manuals  are mandatory 
and some are op t iona l ; however ,  CoE fie ld o f f ices have authori ty  to 
grant wai vers  to mandatory requi rements . 

Gui de spec i f icat ions are publi shed by the Corps f or use by i t s  
f i eld off ices and pr iva te A-E f i rms i n  developing cont rac t  spe c i f i ­
cations . The Co E  has pub l i shed about 280 guide spec i f icat ions wi th an 
average of 15 page s each . Guide spe c i f i ca t ions have been is sued by 

*The CoE repor t ed tha t  i t s  c r i t e r i a  development e f fo r t  i s  highly 
decent ra l i zed and tha t no one Corps o f f ice is  aware of  a l l  CoE des i gn 
c r i t e ri a .  It i s  po s s ible , the refore , tha t  some CoE c r i teria documents 
might not have been re ported on; howeve r ,  the number o f  overs ights ,  i f  
any , i s  probably ins ign i f i cant . 
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the CoE for approximately 30 years . They are prepared e i ther by CoE 
pe rsonnel or by pr iva te A-Es . Completed speci f i cations are revi ewed , 
approved , and publ i shed by CoE headquarters . The spec i f icat ions are 
based primari ly on the expe r ience of the CoE and on indus try prac t i ce . 
The use of CoE guide spec i f i cat ions by de s i gners i s  manda tory ; however ,  
f ield  of f i ces have authority to  grant wa iver s .  

The Pe rmanent Procedure Manual f or One-s tep " Turnkey" Negot iated 
Contracts for Army Fami ly Hous ing i s  a special  document that has been 
pre pared and publi shed by the Sacramento Di s t rict  Of f ice of  the Corps 
o f Engineers to es tabl i sh c r i teria and procedures fo r the des ign and 
cons t ruc t ion of fami ly hous ing under " turnkey "  nego tiated contrac ts . 
The 144-page manual has been used for approximately 14  years . The 
current e d i t i on was pre pared in 1980 . It was reviewed and approved by 
CoE headquarters befo re be i ng publ i shed by the Sac ramento D i s t r i c t  
Of f ice . The manual i s  based o n  re search , agency experience , indus try 
prac t i ce , and the profe ss iona l  j udgment of the au thors .  It establi she s  
minimum s tandards for Army fami ly hous ing , des c r i bes the scoring sys t em 
used t o  eva luate pr opo sals submi tted by bidders , and i s  used fo r 
deve loping de s i gns and spec i f icat ions f or new family hous ing pro j ec t s  
a t  Army ins ta l la t ions . Use o f  the manual is  mandat ory as di rected by 
the Cong ress . Wa ivers may be obta ined only f rom the Of f ice o f  the 
Se cretary of Defense wi th t he approval of the Congress . 

THE DEPARTMENT OF ENERGY 

The Depar tment of  Energy ( DoE ) repo r t ed that i t  pub l i shes one c r i t eria 
document ,  General De s ign Cri t er ia Manual ( DoE Order 64 30 . 1 ) .  This 
manual provides ge neral design c r i t e r ia fo r use in  the acqui s i t ion of 
DoE fac i l i t ies . It  currently conta ins approximately 400 pages and has 
been in  effect in  var i ous fo rms fo r approximately 20 years . The manual 
i s  ut i l i zed by i n-house des igners as we l l  as h i red A-E f i rms .  It 
contains some mandatory requirements and some recommenda t ions . The 
manual i s  not intended to impo se unnecessary de s i gn res trict ions or 
d i scourage des ign innovat ion.  DoE f i eld  organizations have autho r iza­
t ion to deviate f rom some aspec ts of  the cri t e r ia when mi nor devi at ions 
are nece ssary or advantageous ; other dev iat ions requi re pr ior  DoE 
headqua rters revi ew and approval . 

The Director of Projects and Fac i li t ies Management serves as the 
focal point for the development , improvement ,  and interpre ta t i on of the 
manua l .  The proce ss of imp roving or deve loping the c r i t eria i s  
co ord inated by the DoE Genera l Des ign Cri teria  Planning Board , wh i ch 
cons i s ts of representa t ives from both DoE headquarters and f i e ld 
organi zat ions . The f i e ld organizations genera l ly rely on the exper t i se 
o f  in-house operating cont ract ors fo r suppo r t . The inco rpo rat ion of 
de sign-re la ted " le ssons learned "  into the general des ign cri t e r ia i s  
encouraged and expedi ted through the General Des ign C r i t e r i a  Planning 
Board and the DoE De sign Informat ion Exchange Sys tem . 
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GENERAL SERVICES ADMINISTRATION 

The General Services Admi ni s trat ion ( GSA) re ported tha t i t  pub l i shes 
f our ca tego r i es o f  cri teria documents rela t ing to the de s ign of  govern­
ment fac i l i t ie s : orders and handbooks , de s i gn  gu idelines , gu ide 
s pe c i f i ca t ions , and s tandard me thods of tes t . 

Orders and handbooks are publi shed to convey of fic ia l  GSA po l i cy 
on var ious mat ters  rela ting to the design and ope ration of federal 
faci l i t ies . Such documen ts are related to laws , execut ive orders , 
regulat ions ,  and fundamental GSA po licies . The documents are publ i shed 
in loose-leaf form as o f fic ially approved manuals . Seven GSA orders 
and handbooks relate to  the de s ign of  fac i l i t ie s  ( GSA pub l i s he s  a 
number o f  handbooks and orders that do not deal wi th de sign and are not 
d i s cussed here ) .  They average about 200 page s each and have been 
is sued by the GSA for  many years . The orders and handbooks are 
p repa red pr imar i ly by GSA s taf f , but consul tants are some t imes hi red 
to p rovide input on s pec i fic  i tems . These documen ts go through a 
complex clearance proce ss that i nvolves obta ining · the commen ts of GSA 
regional o f f ices and ma j or program o f f ices . All orders and handbooks 
must  be approved by a high GSA o f f i cial ( e . g . ,  the Publ i c  Bui ld ings 
Service Commi s s ioner or the GSA Admini s trat or ) be f o re being pub l i shed . 
They are bas ed p r imar i ly on the expe r i ence of GSA s taff . GSA orders 
and handbooks a re used p rimar i ly by GSA personne l ; however , por t i ons 
of some documents are g iven to A-Es . The documents inc l ude bo th man­
dat ory requ i rement s  and nonmandat ory guide l ines . The requ i rements  that  
are  based on laws , exe cut ive orde r s , and regulat ions canno t be wa ived 
unle ss the app l i cable law or regulat ion provides for wa ivers , which i s  
rar e . Waivers usual ly can b e  ob ta ined fo r GSA requirements ,  but the 
me thod for obtaining a wa iver varies de pending on the impor tance of the 
requi rement . 

De s ign gu ide l i nes are publ ished t o  prov ide gu idance to des igners 
on spec i f i c technica l i s s ues . Mos t  focus on a s ingle i ssue . Theore t i ­
ca l ly ,  design gu ide lines convey info rmation t o  implement po l i cy and do 
not es tablish pol i cy per se ; however , there are excep tions to thi s  
r ule . The GSA has publ i shed 8 des ign gu ide l ines averaging 70 page s 
each and has i ssued such document s  f or many years . Five o f  the e ight 
gu ide l i ne s  we re p repared by p r ivate consul tants , and the balance were 
p re pared by  GSA s ta f f  wi th , in some cases , the as s i s tance o f  personne l 
f rom o the r agenc ies . Des ign gu ide lines mus t  be approved by the Pub l i c  
Bu i ldings Service Commiss ioner be f ore pub l ication .  The gu ide l ines are 
bas ed on a combina tion o f  re search and GSA expe r i ence . They are used 
by both GSA de s i gn personnel and private A-Es h i red by the GSA. The 
gu ide l ine s ar e manda tory only to  the ext ent tha t  they ident ify  
mandat ory GSA orders and / or federal laws , regulat ions , or execut ive 
orde r s . 

Guide spe c i fica t ions are pub l i shed by the GSA to se rve as gu ide s  
o r  mode l s  for  the p reparat ion of project spec i f ications . The s pec i f i ­
ca t ions a r e  publ i s hed in loose-leaf fo rm and a r e  d i s t r ibuted on wo rd 
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p rocessing diskettes t o  some regional off i ces . There are ap proximately 
2 50 GSA gui de spec i fications averagi ng 20 pages each and covering all 

16 standard divisions of construction specifications .  In the past , the 
GSA prepared i ts own gu ide speci fications, in most cases using GSA 
personnel . Re cently , however, the GSA entered into an agreement with 
the Amer i can Institute of Architects (AlA) to use the AlA MAS TERS PEC 
guide specifi cation servi ce . The MASTERSPEC text is edited by GSA 
central of fice personnel to include GSA requ i rements and is then dis­
trib uted to GSA regions as GSA gu ide spe cifi cations . Approximately 200 
of the 2 50 GSA guide spec i fi cat ions are be ing re placed by MASTERS PEC­
based speci fi cations . The major factors considered in preparing gu ide 
spec ifi cations are government procurement regulations , s tandard 
prac t i ce in the construction industry, and GSA expe rience . Gu i de 
spec i f icat i ons are used on all ma j or pro jec ts by bo th A-Es and in-house 
des i gner s . De signer s are expe ct ed to ed i t  the gu ide spe c i fi ca t ion text 
to produce pro ject spec i f ica t ions . Except f or a few prov i s ions that 
are identi f ied by no te s  t o  the spe c i f i e r , the requi rements out l ined in 
GSA speci fications are not mandat ory . 

Standard methods of test  are  pub l i s hed by  the GSA to describe 
s pec ial  performance tes ts for various produc ts and s ys tems for wh ich 
no nat ional voluntary s tandard tests exi s t . The documents ar e s imi lar 
in format to Ameri can Soc iety for Tes t ing and Materials (ASTM) s tandard 
tests . GSA has publ i s hed l l  documents of this type , one of which is 
500 page s long and the rema ind er o f  wh i ch are 1- t o  2-page documents . 
Two of the documents we re deve loped by a consul tant and the balance by 
the Na tional Bureau of  Standards . They originally were deve lo ped and 
publ i s hed in the 1 9 7 0s as par t  of the GSA bui lding sys tems program , but 
they later we re issued as se parate documents . The GSA wi l l  wi thdraw a 

t e s t  document whenever a na t io na l ly recogn ized test  method that ser ves 
the same purpose i s  pu bli shed . The documents a re re ferenced i n  GSA 
gu ide spe c i f i ca t ions . They are used primar i ly by product manufacturers 
and / or laboratories to conduc t tes ts to veri fy the performance of  a 
product or a sys tem propo sed fo r use on a GSA p roject . When refe renced 
in a s pec i f icat ion , the i r  use i s  mandat ory and ins truc t ions regarding 
the i r  use are incl uded in the spe c i f i ca t ions . 

NATIONAL AERONAUTICS AND S PACE ADMINISTRATION 

The Na t ional Aeronautics and Space Adminis tra t ion ( NASA) repo r ted that 
it publ ishe s three types of de sign cri t er ia document s : i ts Fac i l i t ies 
Eng ineering Handbook , its  Safety Manual , and a ser ies of gu ide 
s pec i f ications . 

The Fac i l i t ie s  Engineering Handbook ( NHB 7 32 0 . l b )  i s  publ ished by 
NAS A to provide bo th general and s pec i f ic guidance on the de s ign of 
faci l i t ies , site development , and mas ter planning . The cur ren t edi t ion 
of the handbook contains 320 pages . The f i r s t  handbook was pub l i shed 
about 10 yea r s  ago . New edi t ions of the handbook are prepared jointly 
by in-house personnel and private consul tan ts . They are reviewed by 
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various NASA offices pri o r  to be ing publ ished . The c r i t eria are used 
by both i n-house des igners and pr ivate A-Ea . The c r iteria genera lly 
are not mandat ory except f or references to nat ional codes . 

The Sa fety Manual ( NBB 1 700. 1 )  is  publ i s hed by NASA t o  e stablish 
basic  safety  polic ies and requ irements f or al l NASA act ivi t ies , 
including the design of  NASA fac i l i t ies . ( NASA a lso publ i she s  other 
manuals that addre s s  spec i f i c  sa fety concerns but none of tho se 
cu r rently avai lable deal wi th faci l i t i e s . )  The safe t y  manual has been 
in use f or many years and the current edi t ion has about 100 pages . It 
i s  prepared and upda ted by the NASA Of f i ce of Safety Re liabi lity and 
Qua l i ty Ass urance wi th input from all  intere s ted part ies , including 
faci l i t ie s  enginee r s , fac i li t ie s  manage r s , and safe ty pe r sonne l .  It 
is used by p r ivate A-Es , in-house des igners , cons truc tion ins pec t ors , 
and contractor s .  The safe ty requirements presented in the manual ar e 
mandat ory , and no wa ivers are granted . The document iden t i f ie s  the 
codes t o  be used in des ign and the safe ty procedures to be fo l l owed 
d uring cons truc t ion .  

Gu ide spe c i fi ca t ions , ca l led "Spe cs intac t , "  are  published by NASA 
for use as mode l s pec i f i cations by A-Es and in-house de s igners in 
preparing cont ract spe c i f i ca t ions . NASA has publ i s hed approximately 
3 50 ind ividua l  s pec i f i cat i ons averag ing 15 pages each and covering a l l 
1 6  s tandard d iv i s ions of cons tr uct ion spe c i fi ca t ions . NASA has used 
guide s peci f i cat ions f or approximately 20 years . New sect ions of  
s pe c i f i ca t ions are  prepared and exi s t ing sect ions of spe c i f ica t ions are 
revi ewed and mod i f ied by in-house per sonne l or pr ivate A-Es h i red for 
the pur po se . Copi e s  of Spe cs intac t are made avai lable t o al l  de s igne r s  
o f  NASA fac i li t ies , bo th in-house des igners and pr ivate A-Ea . The i r  
use i s  mandatory f o r  projects co s t ing over $ 75 , 000 . 

NAVAL FACILITIES ENGINEERING COMMAND 

The Naval Fac i l i t ie s  Enginee r i ng Command ( NAVFAC) r epo r ted that i t 
pu bl ishes e ight categories of  de s ign cri t eria : gui de spec i f ica t ions , 
s tandar d  spe c i f i ca tions , definit ive drawings , des ign manuals , 
P-Publications , NAVFAC ins truc t ions , s tandard drawings ,  and s tandardi ­
za t ion documents . Like the CoE , NAVFAC also i s  requi red t o  confo rm to 
the cons truc t i on crit eria of the De par tment of  De fense . 

Gu ide spe c i f i ca t ions are publ i s hed by NAVFAC t o  be used as mode ls 
in the preparat ion of pro ject s pec i ficat ions . Gu ide s pec i f i cations 
e s tablish minimum requirements for cons t ruct ion materials , wo rkmanship , 
and ma intenance . NAVFAC has published approximately 290 guide spec i f i ­
ca t ions averaging 2 5  page s each and cover ing a l l  1 6  s ta ndard cons truc­
t ion d ivisions . NAVFAC has used cons t ruc t i on gui de spec i ficat ions for 
over 4 0  year s .  The majority  of NAVFAC gu ide spec i f i ca t io ns ar e created 
and updated by the de sign of f ices in NAVFAC ' s six engineering f ie ld 
divi s ions ( EFDs ) .  Draf t spe c i f i ca t ions are c ircu la ted t o var ious 
NAVFAC of fices and to indus try for comment prior  to be ing submi t ted t o  
NAVFAC headquar ter s fo r rev iew ,  approval , and publ ica t io n .  Guide 
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s pe c i f i ca t ions ref lect cur rent prac t ice s in the construct ion industry 
as wel l  as the results of research car ried out by the Navy C iv i l  
Engi neering Laboratory and the Na t ional Bureau of Standards . NAVPAC 
guide speci f i cat ions are used as the bas i s  f or pro ject speci ficat ions 
on virtually all  Navy cons t ruct ion project s . Us e of the guide 
spec i f icat i ons i s  mandat ory ; i f  however , j us t i fied , some s pec i f ic 
requirements can be waived by NAVFAC headquar ter s  and others by BFDs . 

Standard speci ficat ions to  accompany s t andard drawings ( see bel ow) 
have been prepared for a smal l  group of spe c ialized st ructures that 
mus t be spec ial ly cons truc ted to mee t  r igid Navy o perational requ ire ­
ments . Standard specifica t ions a r e  complete package s of spe c i f i cat ions 
for a par t i cul ar i tem .  Unl ike guide spec i ficat ions , they are expected 
to be used as contract documents wi thou t edi t ing .  NAVPAC has published 
7 s t andard s peci ficat ions averaging 25 pages each . S tandard s pec i f ica­
tions have been in use fo r  more than 2 5  year s .  They ar e prepared by 
bo th private A-Bs under contract  and in-house personnel and are 
coordinated wi th var ious off i ces in the Navy pr ior to publ i ca t ion. 
Standard s pec i f icat ions re flect Navy requ i rements , · A-B re search , and 
NAVFAC headquar ter s ' expe r ience . The use of NAVFAC standard 
s pec i f i cat ions i s  mandat ory whenever s tandard drawings are used . 

S tandard drawings (wi th accompanying s tandard spe c i f i cat ions ) are 
pre pared and published by NAVFAC for certa i n  s pec ia l i zed s truc tures 
that mu s t  meet rigid Navy operat iona l  requiremen ts . NAVFAC has 
prepared ap proximately 1 50 s tandard drawi ngs and has used such drawings 
fo r more than 2 5  year s .  Standar d drawi ngs are prepared ei ther by 
pr ivate A-Bs under con tract or i n-house personnel . They are coordi na­
ted wi th BFDs and other Navy off ices  pr ior to bei ng pub l i s hed and d i s­
tr ibuted . Standard drawings are used by private A-Bs and Navy 
pe r sonnel i n  prepa r ing contract documents fo r fac i l i t ie s  for which the 
drawings have been made . The use o f  s tandard drawings f or maga zine s  
is  manda tory . Othe r type s  of  standard drawi ngs may be mod i f ied as 
nece ss ary to  mee t  s pec i f i c  requ i rements ; however , wa ivers can be 
granted only by NAVFAC headquar ter s .  

De f ini t ive drawi ngs are is sued by NAVFAC t o define funct ional and 
eng i ne ering requ i remen ts f or bui ldings and s truc t ures needed on  a 
repe t i t ive bas is . De f i n i t ive des igns prov ide a uni form bas is for the 
planni ng and design of such fac i l i t ies . Perti nent legal and adminis­
trative l imi ta t ions are incorpo rated in the definit ive de s igns . NAVFAC 
has used such drawings f or 12 years and has publ ished 578  se parate 
drawings . De finit ive drawings are prepared by both A-Bs and in-house 
personnel . They are approved f or di s t r i bu t i on by the NAVFAC As s is tant 
Commander fo r Engi neer ing and De s ign .  They ar e used ( toge the r wi th 
NAVFAC de sign manuals and guide s pec i f i cations )  by bo th A-Bs and 
in-house pe r sonnel to develop project plans and spe c i f i ca t ions fo r 
repe ti t ive fac i l i t ies .  The use of  de f i ni t ive drawings is mandat ory , 
and waiver s can be granted only by NAVFAC headquar ters . 
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De s ign manuals are publ i shed by NAVFAC t o  convey t o  arch i t ects  · d  
engine ers NAVFAC design policy on various aspects o f  de s ign .  They a r � 

publ i s hed i n  loose-lea f form .  NAVFAC currently has 9 6  des ign manua ls 
averag ing 100 page s each . Such manuals have been in use for many 
year s .  Approximately 8 5  pe r cent o f  des ign manuals are prepared by A-Es 
and the remainder are prepared by in-house pro fes s iona ls . Dra f ts o f  
manuals are reviewed by EFDs and NAVFAC headquar ter s pe r sonne l pr ior 
to publicat ion by NAVFAC. The manua ls are based on the s tandards and 
prac t ice s  o f  profe ss ional societ ie s  and t rade assoc iations . They ar e 
intended to be used by bo th A-Es and NAVFAC personnel . Some requ ire ­
ments pre sented i n  design manual s  ar e mandatory and some are  merely 
recommended . Mos t mandat ory requ iremen ts can be wa ived by NAVFAC 
headquar ter s ;  however , in some cas e s , waiver s mus t  come f rom the 
Depar tment of De fense . 

P-Publ ica t ions are prepared and dis t r ibuted by NAVFAC t o prov ide 
gu idance for the planning of Navy fac i li t ies . The documen ts include 
both d e s ign informa t ion and planning gu idance . NAVFAC has publ i s hed 
13 P-Publ icat ions averag ing 100 pages each . Such d ocumen ts have be en 
used for  many year s .  The process fo r prepa r ing such d ocumen ts is 
s imi l iar to that followed f or de s ign manua ls . The documen ts serve the 
same general pur po se as des ign manual s  except that they are used dur ing 
the planning s tage s  of a pro ject  rather than d uring the de s ign s tage . 

NAVFAC ins truct ions are prepar ed and dis seminated to  implement 
de sign pol i cy and gui dance f rom higher authori ty ( e . g . ,  the Secre t ary 
o f the Navy and the Chief  o f  Naval Ma terial ) or to e s tabl ish inter im 
gu idance regarding some s pec i fic  ma t t er .  NAVFAC curren t ly has eight 
such i ns truct ions averaging f i ve page s in leng th . Such documen ts have 
been used f or more than 2 5  years . They are pre pared and publi shed by 
NAVFAC headquarter s  pe r sonne l wi th the approval  of the As s is tant 
Command er for Engi ne er ing and De s ign or a higher author i ty . Such 
d ocuments are used by a l l  NAVFAC organizations involved in the 
cons truc t ion process . 

St andardi z a t ion documents  are mi l i t ary and federa l spe c i f i ca t ions 
and nongove rnment s t andards that are re ferenced in NAVFAC gui de speci­
f i c a tions . These spe c i f i ca t ions and s tandards e s tabl i s h  procur ement ­
rela ted requ i remen ts for spec i fic  i tems that are used o n  NAVFAC con­
struct ion project s . NAVFAC has the prepar ing act ivity respo ns ib i lity  
f or approximately 6 1 7  m i l i t ary and federal spec i f icat i ons . The se 
documents average 20 page s in length and have been i s sued for many 
years . The ma jori ty of the mi li t ary and federal spec i f icat ions are 
prepared by in-house per sonne l , but a few ar e  prepared by p r ivate 
contrac t ors . The documen ts are prepared in accordance wi th es tabl i shed 
De par tment of Defense s tandardi z a t ion and spe c i f ica tion program proce ­
dure s that requ ire co ordina tion wi th var ious mi l i tary ac t ivi t ie s  and 
with indus try . When completed , they ar e approved by NAVFAC and 
forwarded to the Nava l Publ ica tions and Forms Center in Phi lade l phia 
for printing ,  d i s tr ibut ion , and stocking . 
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U . S .  POSTAL S ERVICE 

The u. s .  Pos tal Service ( US PS )  reported that i t  publishes f ive categor­
ies  of des ign c r iteria : ins tructions for contract ar chi tect -engi neer 
services , ( Real Es tate ) handbooks and management ins truc t ions , de sign 
requirements , s tandard drawi ngs , and gu ide spe c i fica t ions . 

Ins truc t i ons for contract archi tect -engi neer services des cribe US PS 
requirements for de s ign services (e . g . , preparat ion of drawings , 
s pec i f i cations , and cos t e s t imates ) and de sign submi t ta l s ; e s tablish 
USPS po l icy on the use of code s , federal regu la t ions , and s tandar ds ; 
des c r ibe US PS data to  be f urni shed ; and l i s t  addi t ional op t ional 
service s that might be requi red of an A-E . The ins truct ions ar e 
published in l oo se-leaf form in o ne 59-page document . Such ins truc ­
t ions have been i s sued by the US PS (and i t s  pr edece ssor , the Post  
Of f i ce De par tment ) f or many years . The i ns truc t i ons are pre pared and 
publ i s hed by the USPS Real Es tate and Bu i ldings De par tmen t wi th i npu t  
from many US PS pro fes sionals { ar chi tects , engine e rs , at t orneys , 
rea l tor s ,  contract ing o f f i cer s , and cons truc t ion manage r s ) . Us e  of the 
documen t s  by A-Es is mandat ory . Requ iremen ts  based on federal laws , 
execut ive order s ,  regu lat ions , and bas ic USPS po l i cy ca nno t  be wa ived .  
Wa ivers for o ther US PS requ iremen ts are occasionally granted by 
contract i ng o f f i ce r s .  

RE handbooks and management ins truc t ions are pu bl i shed by the Rea l 
Es tate and Bui ldings De par tment to  es tabl ish US PS  pol i cy and s tandards 
f o r  compl i ance wi th the Archit ectur al Ba r r iers Ac t , Postal Inspect ion 
Service requ iremen ts for security  of the mai l ,  Oc cupat ional Sa fe ty and 
He a l th Adminis tration s tandar ds , and Na tional Fi re P rotect ion 
As soc iat i on codes . Three documen ts of  thi s  type , each averagi ng 20 
page s , have been publ i s hed by the Rea l Es tate and Bu i ld i ngs Depar tment . 
Such documen ts  have been used for ap proximately 10 years . The docu­
ments are prepared by USPS s taff  in cooperat ion with appropr iate 
au thori t i es . Some are publ i shed i n  typewr i t ten form and o thers are 
pr inted by the U . S .  Government Print ing Of f ice . The d ocumen ts are used 
by both US PS personne l and pr ivate A-Es do i ng work for the Pos tal 
Se r vice . Comp l iance is mandatory and waiver s ca nno t be granted ; 
however , the Ins pec t ion Service some t imes approve s alt ernate de s i gns 
for secur i t y  fea ture s of po s ta l  fac i li t ie s . 

De s ign requ i remen ts are publ ished to i den t i fy requ iremen ts for si te 
deve lopment , bui lding des ign , s pace cond i t ioning , plumbing , f i re pro­
tec t ion , and electric service . The d ocumen ts are publ ished in loose ­
lea f form.  Two documents in th is ca t ego ry have bee n publ i shed ; one 
contains 88 page s and the o ther , 2 5 pages . Such documents have been 
in use approximately 10 year s .  They ar e prepared by USPS profe ss iona l  
s ta f f  and approved by the General Manager , De sign Management Divi sion , 
Real Es ta te and Bu i ld i ngs De par tment . The documents are used by US PS  
personnel a s  we l l  a s  pr ivate A-Es and deve lo pers working on US PS  
projects . Comp l i ance wi th the requirements is manda t ory ; however , 
wa ivers can be grante d by the Manager of the De s ign Management 
Div ision . 
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Standard drawings are deve loped and published by the US PS Real . 
Es ta te and Bui ldings De par tment t o  s tandardi zed the design and 
cons truc t ion of unique feat ures of US PS faci li t ies (e . g . ,  lo ok-out 
ga l ler i e s , ma i l ing vest ibule s ,  po st  off ice l obbie s ,  fixed mechani za tion 
de signs ,  and protect ive bumpers ) .  Mo s t  of  the drawi ngs are publ ished 
in an 8-1 / 2  inch by 11  inch fo rmat . Seven sets of drawings , each 
containing an average of 60 drawings , have been publ ished . Such 
drawings have been in use for approximately 20 year s .  The drawings 
were original ly prepared by the Pos t Of f i ce Depar tment and the Army 
Cor ps o f Engineer s .  They ar e pe r iodica lly revised by USPS empl oyee s 
and re issued . Standard drawings a re g iven to  all A-Es hired by the 
US PS . Al though A-Es are no t required t o  use the standard drawings , 
they mus t  be able to demons trate that any al t erna t ive de s ign pro posed 
i s  at  leas t as eco nomica l ,  s afe , and func t ional as that descr ibed in 
the s tand ard drawings . 

Gu ide spe cifica t ions have been prepared by the US PS fo r ce r ta in 
s pec i f ic elements of  cons truct ion that are of  s pecial concern to the 
USPS ( e . g . , s i t e  surveys , subsur face explorations , workroom f loor ing , 
ma i ling ves t ibule do ors , plat form d ock r amps , f ixed mechani ze mai l  
s ys t ems , and general requirements ) .  Nine specifica tions averaging 3 0  
page s each have been published . Such s pec i fi cations have been in use 
for approximately 10 year s .  Gu i de specifica t ions ar e developed only 
for el emen ts  that are of s pecial concern to the US PS . They a re 
prepa red by US PS  pe r sonnel and ar e pu bl i s hed i n loose-lea f form. The 
guide s peci f i cat ions are prov i ded t o  all A-Es hired by the US PS . Use 
o f the Divis ion 1 gu ide spe c i f ica t ions is  manda tory ; t he othe r gu ide 
s pec i f i cat ions are used as ap p l i cable . 

VETERANS ADMIN IS TRATION 

The Ve t erans Admi ni s trat ion ( VA) re ported that i t  publ ishe s  f ive 
general ca tegories of c r i t er i a :  cons truc t ion s tandar ds , mi s ce llaneous 
wr i t ten cri t eria , mas t er s pec i ficat ions , equ i pment gui de lis ts , and 
s tandard detai ls . 

Cons truct ion s tandards are shor t wr i t ten d i rect ives regardi ng 
cer tai n  mandat ory feat ure s t o  be provided i n  VA fac i li t ies . The VA 
cur rently has approximately 1 10 cons truc t ion s tandards averaging 2 0 
page s  each and d ivide d  into ni ne topic areas : ar ch i t ec tural , s truc­
tural , and s i t e  planning standards ; plumbing standar ds ; uti li t ie s  
s t andards ;  equ i pment standards ;  a i r-cond i t ioning , ven t i lating ,  
refr igeration , and hea ting standar ds ; st eam generation and outs ide 
s t eam di s tr i bu t i on s t andards ; el ec trical  and elevat or s tandards ;  
cons truction detai ls  and mul t idi sc i pl ine s tandar ds ; and f i re protec t i on 
s tandards . Such s t andards have been in use for many years . They are 
prepared by the Re sear ch Staff of  the VA Of f ice of Cons truct ion.  The i r  
purpose i s  t o  es tablish uni f orm des ign requ irements . The use o f  the 
s tandards i s  manda tory fo r all VA fac i li t ies . Waivers mus t be approved 
by the Direct or of the VA Of fi ce of Cons truc t ion . 
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Miscel laneous writ ten cr iteria have been publis hed by the VA t o  
provide general gu idance to A-Es on how t o  des ign various par ts o f  VA 
faci li t ie s . Such criteria are discipl ine-or ient ed . The VA has 
publi shed a pproximately 80 gui de s  of thi s  type averaging 15 pages each . 
Such gu ide s have been used for many year s by the VA. They ar e p repar ed 
by vari ous  pro fe s sional disc i pline of fices in the VA Of fice of Co n­
s t ruc t ion ( i . e . ,  ar chi t ectur e , plumbing , sanitation,  ai r-cond i t i oning 
and re f r i gerat ion , s team generation ,  s tructural , si te planning , 
elec t r ica l ,  energy , cemetar ies , and e s t ima t ing ) . All A-Es hired by the 
VA are g iven copie s  of the des ign gui des and are ex pected to use them . 

Mas ter spe c i fica t ions are used by A-Es and the VA s ta f f  in prepar­
i ng pro ject s pec i f ica t i ons . The VA has published approximatel y 3 50 
s pe c i f ica t io n  sect ions , each containing approximately 15  page s .  Such 
s pec i fi cations have been in use for more than 40 years . The s pec i f ica­
t ions are prepared by spe c i fication wr i t er s  in the var ious t echni ca l 
divi sions o f  the VA. They are used in pre paring al l VA cons truc t ion 
documents . Their  use i s  manda tory to the ext ent that they ar e appl i ­
ca b l e  t o  the var ious pro j ec ts . Wa ivers ma y  be gran te d  if the A-E o r 
o ther user can demons trate that an al terna t ive approach would be 
bene fic ial to the VA. 

Equipment gu ide l i s ts e s tabl i s h  the spe c i f i c  pieces of equipment 
to be inc or porated i n  various types o f  rooms i n  VA fac i li ties . Some 
63 l i s ts of this type , averagi ng about 10 page s each , have been 
pu blished by the VA. Such lis ts have been in use for many years . They 
are developed by the C r i t er ia St aff of the VA Of f i c e  of Cons truct ion 
wi th the concurrence of the De par tment of Medicine and Surgery . Use 
of the l i s ts i s  mandatory . 

Standard details are pred rawn deta i ls of  var ious spe c i f i c  elements 
of VA fac i li t i es and are inc orporated int o pro ject drawings . The VA 
has publ i shed four volume s of  standar d detai ls ; one each on ar chi t ec­
t ure , c iv il  eng i ne ering , mechani cal engi ne ering , and elec t r i cal 
eng i neering . The volume s contain an average of 180 page s each . The 
deta i ls are develo ped by VA personnel . The ir use i s  mandat ory i f  
app l i cable  t o  a par t icular proje ct ; however , dev ia t ions ar e a l l owed .  
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APPENDIX B 

THE ROLE OF DES IGN CRITERIA IN THE CONSTRUCTION PRO CESS 

The bui lding proce ss can be thought of as a framework that conta ins a 
" sys tem" in which various actors par t ic ipate and re p resents  the ent i re 
s pect rum of act ivi t ie s  requ i red to  ge t a satis fac tory bui ld ing prod uced 
and used . In this framework , various controls need to  be introduced 
to as sure the manage r s  of and the par t i c i pants in the sys tem that i t 
is  performing s a t i s fac t ori ly . Some of  the se controls prov ide for  
publ ic safe ty , hea l th ,  and we lfare ; some re f lect nat iona l  consensus 
s t andards concerning opt imum per f ormance and des i gn ;  and some reflect 
the special  needs of the c l ient . As in any good " sys tems de s ign , "  a 
me thod of obtai ning " feedback" in order t o  con t i nuous ly improve the 
sys tem is requi red . 

Al though the re are many var iat ions on how the bui ld ing sys tem 
works , the general pat t ern { bo th in public and privat e  work )  i s  
some th ing l ike the fo l l owing : 

DESIGN ESTIMATE CONSTR UCT OPERAT E  US E 
PROG RAM r-- AND - AND r-- AND r- AND r- AND 

ENG I N E E R  B I DD I N G  OUTF IT MA I NTA I N  R E USE 

• J 
F EEDBACK 

Each phase of this  sys t em normally is under taken by a d i f fe rent set 
o f  ac t ors , a l though on sma l l  pro jec ts the ent ire sys t em may be imple ­
mented by a n  in-house team employed by the cl ient age ncy . It als o 
shou ld be no ted that the use of " feedback" varies grea t ly and , i n  some 
ins tance s ,  no fo rmal feedback proce ss exi s t s . 

I t  should be unders tood that many des ign c r i t e r ia docume n t s  are 
accumulated sets o f  "protect ive measure s "  deve loped in respo nse to 
problems encount ered in  p revi ous pro jec ts . They are intended to 
p revent s imi lar problems from be ing repea ted in  the future . 

41  
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DES IGN REQU IREMENTS 

For a bui lding t o  per f orm s a t i s factorily  i t  mus t  be s truc tural ly and 
mechanica lly  sound as we l l  as fi re-sa fe . It s load-bear ing wal l s  mus t  
not collapse , i ts ext ernal she l l  mus t  not leak , and i ts env ironmen tal 
control sys tems and inter na l  ser vc ice  sys tems mus t work . The 
bu i lding ' s  int er i or usable spa ce mus t  be sui ted , in bo th configurat ion 
and environmen t ,  t o  the ac t iv i t ie s  t o  be car r ied on wi thin i t . These 
sets  of des i gn requ i remen ts are dis t inct in the sense tha t i f  the 
building col lapse s ,  there is no longe r any need to be concerned wi th 
the interior . On the o ther hand , i f  the s truc ture is  sound , there are 
o f ten many inven t ive ways t o  s hape inter ior space s  to  fi t the 
func t ional requ iremen ts . The two requ iremen ts of physical soundnes s  
and inter ior sui ta bi l i t y  have supe r impo sed on them the addi t io na l  
requ iremen ts assoc iated wi th economic e f fi c iency . A des ign solut ion 
wi l l  have t o  ref lect the ava i labi lity and co s t  of mater ials , energy 
consump tion pat t erns , and the technology f or cons truc ting i t --including 
the avai labi lity o f  a workforce wi th the needed ski lls . The bui ld ing ' s  
loca t ion wi l l  have to take into account the cost of trans portat ion , 
communica tions , secur ity , and the costs of maintaining and o pe rat i ng 
the fac ility  al so mus t be cons id ered . Final ly , the bu i lding mus t  be 
v i sually at tract ive and mus t  no t adver sely  affect  i ts sur rounding 
environment . 

Al l  o f  these requirements pe r ta in t o the bui lding ' s per fo rmance . 
Th�y g ive r i se to  b road ly s tated per f ormance goals . The se goa ls are , 
in tur n ,  transformed into s pe c i fic pe rformance requirements ( i . e . , 
concerni ng wha t i s  requ i red , f or whom , why , where i s  i t  needed , and 
when i s  i t  used ) that can serve as a gu ide t o  de s igner s .  

Next i t  i s  necess ary t o  iden t i fy the per f ormance cri t eria tha t  wi l l  
be used t o  determine whether the requirements are being met and then 
the as soc iated evaluat ive techni ques f or meas uri ng the abi li ty of 
var ious a l terna t ives to meet  the requirements (e . g . , if comfor table 
working condi t ions are requ i red , it is l ikely that an acceptable 
tempe rature o f the space wi ll be one of the cr i teia  and that a dr y  bulb 
temper at ure meas urement device can be used as the evaluat ive me thod ) .  
Once the c r i t eria for accep table per fo rmance ar e iden t i f i ed , it i s  
import ant t o  e s tablish the r ange o f  meas ured values that wil l  be 
cons idered to satis f y  the cr i ter ia ( e . g . , if t empe rature is a 
crit erion ,  an acce ptabl e r ange may be from 6 5  to  800F. This range 
is e stabl i s hed by phys ica l , phys io l ogica l , ps ychologica l ,  soc iologica l ,  
and economi c requ irements . 

DES IGN OONTROLS 

Duri ng the programmi ng and planning s tage f or a pro jec t , the s pec i f i c  
d e sign requirements beg in t o  b e  formula t ed .  There ar e two set s o f  
requ iremen ts--those tha t  det e rmi ne  the physica l  soundness of the 
bui lding and those that determine the sui t abi l i t y  of the bui ld ing t o 
i t s purposes . The requ iremen ts f or phys ical soundness and s a fety 
ge nera l ly are covered by bui ld ing code s .  Su itabi l i ty requirements 
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general ly are unique t o  each bui lding and are a part of the program 
rather than the design c r i t er ia . 

It would be beneficial t o  the entire proce ss i f  these design 
requ irements were wri tt en i n  per f ormance t erms and if the goa ls that 
these requirements were intended t o  mee t  also were made expl ic i t . 
Thus , i f  a mi l i t ary c l ient were t o  set out requ iremen ts f or bache l or 
o ff i cer s '  quar ter s (a BOQ) , the program should indica te the goals i t  
was trying to achieve i n  provi ding such a fac i lity , not jus t the space 
needs . 

Mo s t  impo r tant , the program document should prov ide a means of 
evaluating various de sign solutions t o  see if  the goa ls have been met . 
This i s  done i n  trad i t iona l  practice  by having a project  manage r fo r 
the c l ient ( or perhaps a commi t t ee ) review the ar chitectengi ne er ' s  
( A-E ' s )  design propo sal and evaluate the des ign i n  a more or le s s  
subject ive manner . Al though thi s  procedure provide s  a means of j udgi ng 
the propo sed design in the interest of the cl ient , it  tends t o  be 
arbi trary and does not provi de a bas is  f or lat er evaluat ion , feedback , 
and sys tems improvement .  The DD1 3 9 1  form p repared fo r Depar tment of 
De fense pro jec ts contains the bas i s  f or developi ng the se more explic i t 
goals , requirements , and evaluat ion cr iter i a .  

agency 
design 
criter ia 

project 
specific 
criteria 

STOCK 
PLANS 

PROGRAM 

DESI GN 
STAN DARDS 

DESIGN 
A N D  
ENG I N E E R  

MASTE R  
SP EC I F I CATI ONS 

ESTI MATE 
AND 
B I D  

BU I LD I NG.COO E 
TYPE CRITE R I A  

CO NSTR UCT 
AN D 
OUTF IT 

The box labe led "de si gn guides " in  the fol lowi ng d iagram i s  the 
prod uct o f a var iety of controls and pr ocedures  that s hould be used by 
an agency f or all pro jec ts  i t  und ertakes . For most pro jec ts  the se are 
the key documents for det ermining the range of ser vices required for 
the A-E community . Some agenc ie s retain an outside consul ting firm t o 
prepare the se documents and , in mo s t  case s ,  the d e s ign gu ides ar e 
primar ily  re f erence s to o ther sources of cri t e r ia .  Some clien ts (e . g . ,  
Ge orge t own Univer s ity and the Arch i t ect of the Capi t ol ) have re la t ive ly 
brief  documen ts and never the le ss obtain s a t i s fact ory res ul ts . Even i f  
the d ocumen t  i s  brief , i t  s hould contain a l l  three e lemtns : goa l s , 
requ iremen ts , and evaluat ion cri t er ia . 

In some agenc ies , the des ign gu ides include "s t ockplans " fo r which 
the A-E is s imply ex pec ted  to provi de si te adapt ion . The goal o f 
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course , is to prevent " re -inventing the whee l " each t ime a s pec i f ic 
type o f  fac ility i s  de signed , and for fa c i li t ie s  that ar e more or l e ss 
" rout i ne "  ( e . g . , barracks ) or f or fac i li t ies  i n  which care fully 
developed layouts have been created (e . g . , tank maintenance shops ) . 
there i s  some jus t i f ication f or thi s  approach . There is , however , the 
danger o f  not being o pe n  t o  new and bet ter i deas and i t  migh t  be wi se 
to  prov ide , along wi th any such s tandard plans , the de s ign goals , 
requ irements , and evaluation criteria  that s t ock pl ans are int ended t o  
satisfy  so that A-E f i rms would have a basi s  f or pro posing alt ernat ive s 
for  cons i deration . This also would make i t  more l ike ly that comple t ed 
faci l i t ie s  c ould be eva luated to de temi ne i f  change s nee ded t o  be made 
in future de s ign gu ide s . 

The "program" and "de sign and engineer "  s tage s usual ly ar e 
organized around two dis t inct phases  in the l i fe of  a pro ject . I n 
mi li tary programs , all projects ar e car ried t o  the "defini t ive d e s ign " 
s tage bef ore a budge t reque s t  i s  made t o  Congress . Thi s  hel ps ass ure 
the c l i ent agency that the propo sed fac i li ty has been car efu l ly thought 
out and that the cos t e st imate s prepared for the pro posed fac i li t y  are 
reaso nably accurat e .  In mo s t  case s the se defi nit ive des igns ar e done 
by pr ivate A-E f i rm s  but f or some pro jec t s  that are develo pe d  by the 
in-house agency s taff . In e ither case , the det ermina ti on of a sa t i s­
fact ory de f i ni t ive de sign involve s more than a s impl e  s chema t ic f or the 
bui ldi ng ; it  a lso includ e s  cons i deration of st ructural , HVAC , e lec­
tr ical , and l ighting subs yst ems . As the bui lding communi ty develops 
the abi l i ty to  measur e less concrete fa c t or s  l ike "user sa t i s fa c t ion , " 
these factors also can be i nc orporated at thi s  s tage of  de sign review .  
The recent his tory of energy conser va t ion goals has highli ghted the 
need to consider user s a t i s fac t ion as wel l  as equi pment e f fic i ency . 
The fur ther development of diagno s t ics--e spe c ially po s t -occupancy 
eval uation technique s--i s requ ired to make improvemen ts i n  det ermining 
user s at i s fact ion . It seems obv ious that the three e lements of  the 
program document men t ioned above are important to  gai ni ng nonarb i trary 
rev i ew at  this s tage i n  the project developmen t .  

i nput 
activity 

output 
product 

PR OGRAM 

Working drawings , con tract documen ts , and usable space are we l l  
unde r s t ood products i n  the t r adi t i ona l  proce ss .  If the program 
document conta ining performance requ iremen ts has been pre pared wi th 
goa ls , requ irements , and evalua t i o n  cr i t er i a  made expl ic it , it becomes 
more l i ke ly that confl i c t s  be twe en the lat er s tages have a sounder 
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bas i s  for being ad jud i ca t ed . Recent a t t empt s  by the General Accounting 
Of f ice to have agenc ies bring legal action against A-Es for de s ign 
errors and omi ss ions i l lus t rate the rathe r  arbi trary nature of the 
trad i t ional me thods of ad jud icat ing many kinds of conf l ic ts .  

Fo r example , the fact that so many bui ld ings we re des igned wi th 
energy moni toring and control sys tems ( EMCS ) that did not work p roperly 
i s  evidence tha t , in many case s , there wa s no ef fect ive l i nk be tween 
the energy conservat ion goals  of the agency , the de sign c ri t eria , the 
wo rking drawings and specif ica t ions , and the ope rat ing ins t ruc t ions for 
the bui ld i ng .  In fac t , mos t  bui ldings we re not provided wi th manua ls 
of  instruct ions fo r the operat i ng eng ineers and no training was 
p rovided for them . Thi s  example i l lustrates a de f ic iency in the 
ex i s t ing f ramework and highlights something that should be cons idered 
in any future mode l . 

inputs I STOCK I DES I G N  I I MASTER I BUI LD I N G-CODE I P LANS STANDARDS SPECS TYPE CR ITE R I A  

t 
L DES I G N  G U I DES J I TESTI NG j 

I 
t t t 

DES I G N  EST I M ATE CONSTRUCT OPERATE 
M AN D AN D AND AN D 

ENG I N EE R  B I D  OUTF I T  MA I NTAI N  

I D I A G N O S T I C S  b.-

Al though test ing prog rams are routine fo r assess ing such things as 
conc re te s t reng th when a bui lding i s  und er cons t ruc t ion ,  the range o f  
des ign c r i teria t e s t ed for  i s  very limi t ed . The eme rgi ng prog ram on 
bu i lding diagnos t i cs be i ng deve loped in part by a Bui lding Re search 
Boa rd adv i s o ry commi t t ee wi l l  begin to prov i de the capabi l i t y  for  
eva lua t i ng many more aspec t s  of the intended performance of  the bui ld­
ing and its  component s .  In princ i p le , i t  should be po ss ible fo r  any 
e leme nt of  the des ign c r i t e r ia subsys tem to be eva luated by a diag­
no s t ic procedure , inc lud i ng the ove ral l pe r fo rmance of the bui ld i ng in 
mee t i ng the perf ormance intent ions of the c l ient . This  overa l l  per­
formance di agnost ic  should be  able to be  app l ied to a bui lding that is  
s t i l l  in  the de s ign ;  diagnos t i cs then would be  applied to a "vi rtua l "  
bui lding ( one tha t i s  complete  on pape r but no t ye t ac tua l ly bui lt ) ,  
as wel l  as during the cons t ruc t ion s tage , upon comple t i on of the 
bui lding , and dur ing the use of the bui ld ing ( a s  a fo rm of a prevent ive 
ma intenance ) .  As the capac i ty f o r  performi ng d iagnos tics  becomes more 
ful ly developed , i t  becomes even more c lear that the de s ign c r i teria 
a re a subsystem of obta i ning a s a t i s fact ory bu i lding since the se 
c r i teria  fo rm the bas i s  for de termining which diagnos t i c  rou t ines 
shou ld be applied . 
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A pos t-occupancy evaluati on form of d iagnos t ics i s  rece iving 
i nc reased at tention for use when a bui ld i ng has been completed and the 
new func t ions are be i ng performed . In es sence , thi s  should be a f o rm  
of  d i agnost ics tha t i s  appl ied t o  the comple te bui ldi ng ,  but i n  current 
prac t ice it tends to be l imi ted to two qui te d i f f erent t ypes of  tes ts . 
Some agenc ies conduc t inspect ions of the equipment and components of 
the bui ld i ng to de termine whe ther they are in compl iance wi th the 
original  spec i f i ca tions ( e . g . , they test  the e f f i c i ency of the HVAC 
equ i pment ) .  O ther s  conduc t  int erviews wi th the usersoccupants  of  the 
bui lding to determine whe ther the re are any complaint s . When there are 
compla ints , an attempt i s  made to mod ify condi t ions in the exi s t i ng  
bui lding . What i s  normally mi s s ing is  a c lo s ing of the " feedback l oop " 
that would enable the c lient agency to mod ify i t s  des ign guides to 
avoid such p roblems in the future . It i s  this feedback loop be tween 
diagnos tic and pos t -occupancy evaluat i on and the original p rogram 
deve lopment s tage that ho lds the p romise fo r c rea t ing a "des ign sys t em" 
that i s  capable of  cont inuous and ef fect ive improvement . 
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