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ABSTRACT

Ttre d.ocurnent briefly traces Federa] activities in residentia]
rehabilitation from the early I93O's to the present time. Most
attention is glven to projects since ll5l and especially to the
technological ex"oerimentation associated. i,rith' those pro;ects. The
introduction touches on the reasons for Fed.eral- concern uith ncigh-
borhood. rehabjhtation, the nature of the problems invol-ved in
mass:'-ve pr:ograms, and the extent to r..rhich solutioris have been for-urt1
or need yet to be investigated". The main section of the d.ocurnent
contaj.ns brief clescripti-ons of the more technologically signiflcant
projects. Speci-al attention is given to the rapid rehabilitation
pr"oject cornpler-ed. in 48 hours on East 5th Street in Ner,+ York^ Ci-t..r.
A bibliography also is incl-ud.ed .
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AUIHORS FOREI{JORD

mLi ^rrlar, rraDer was prepared at the reiiuest of the Offlce of Pollcy

Deveiolment & Research of the U.S. De.cartl:rent of Housing ancl U;'ban pr:velo,t-

rnent (tiUO). It is intend.r:d to be used. as background for the devefopnent of

a researcli i:rogram in Resid.ential ltehabil-itatron by the Di.rision of Builciir'g

Tecirnology and Safet; .

Fe'.1 formal f'e.oor-r,s dealing vi-r,h rehabilitation technology have been

pubhshed on the projects treated in this report and. HUD files and. record.s on

them are meager. fhus, this paper suffers for this lack of backgrou.nd mater-

ial as '.rel-I as by having been prepared. und.er a very tight time ccnst,raint.

.It substantial .oart of the paper derives from recollections of the author, r,'ho

was persona]Iy associated vittr many of the projects.

ir'hen avail-able, information on the number of units involvecl in a

project has been included. as has d.ata on orocessi-ng and construction times,

nortgage arnounts, and other pertinent "-rita1 statistics" types of information.

A spec:'aI effort has been rnade to include a-,rail-abl-e cost information to pennit

soiile cortiJarisons.';j-th nev corrstruction costs or r+ith drfferent rnethods of re-

habll-itation. Caution nust be userL j-n comparing costs of o.ifferent i;r'cjecLs

b,sceuse each i:.as soue uni,]ue cnaracteristj-cs affect1ng its cosr,s. Llilcl,i se,

caution is i'el;uireC in riratiing cornparisoirs betueen rerabilltarion and nen coll-

struct:on, si.nce -the riuality of }iving oifered by d.iffereirt J-:-viitg units nay

vary videly. In the absence of a standard by r,rhich to rneasure the ,-iuality of

a liv:-ng unit, such as a "figure of merit", ob;ective corqcarisons are d.iffi-

cuL-u.
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TECIINOLOG]C]IL BESIjARCH IN RE S IDEI'tr.IIAL Ri]IiA3 ILIT/\T IOII.]

II'ii TIn U\IITED STATES -- AI,l OV.1jRVIE'/

IIITIIODUCTION and SIJlvlI,ItrRY

Before 1960, Fed.eral- housing ilrogl:ariis vere not concerned. r.ritjr rehab-

ilitation to any significarit d.cgree. Ilovever, iri 'uhe i930's, tire iiural

i'iesettJ-eiren'u AcL'nirrrstration (nal), tire iiome Clne:r's Loaii Co::.ooration (UOrc),

and the Fed.eral Iiousing Ad.ministration (fga), rrere in.rolved with rehabil-itation

to some extent. The RRA program enileavored. to upgrade the homes of very lor.r-

income i'ural families to provid.e decent, safe and sani-.,"ary structures. The

HOLC and FHA programs largely entaile0 i;he rei-rair and. rnod.ei:nization of irorles

of midCle-lricome farail-ies ir:- urbar] areas. The totai effect oi ali of -tiiese

prograrls iias ltrniriial.

The Hor-rslng hct of L)j+ -'rith its ur'I,:an rener.lal- 1Jro6r3lis iircl-udccl

riei6hborhood rehabilita-tron, but the lroint r,-as largely lost to sl-r"uri cieai"ance

actrvities. The Ilousing Act of L)6I included very strcng reclirection tovarC

rehabr}itatlon rather +.han clearance. Thus, it came to be recognized. more

r,idely as an add.itiona] tool of urban rener,raJ. More serious attention r.ias

given. to the subject and the problems associated. rvith carrying out such programs

rrere stud.lecl . Others, also, in tirne were struck by the rralue of neighborhood.

rehabilitation as a means to recreate the c:ty (1).

h'ithirr FIIA and the Urban Rene.nral .,dmrnistration (Una), initial con-

cerns cluite croperly r,rere d.irected to',,rards the problems of financing neighborhood.

rehabilitation projects -- FHA processing, constructlon standards, code enforce-

rnent, mortgage tems, etc. --,oroblerns uhich have come to be lurnped und.er the
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ter;r "institutional constrarnts" (2). Coiiseiiuer:.t};, the ea,'I1' er{perime ntal-

rehabi,-'litation project,s, -Ln fiact nearly al-l- of thcm to the date of this palrer,

.nave had.:s a pri;rcipal or at least a major conl;cnr:it -- fiurling beti;er riietl ,ocLi;

f'or cvcrconing the instj.tutiona] barriers.

Iater in'uhe i95O's, d"ue in pal"c to chaiLging tines aild to the wrcjer-

';aking of rehablli'cation :rrojects in occui;1ed structure s l'-r. the h:rrl-co::e

ci-ti-es) -)eoi-)le c;'obl-ens surfacco. Citi-zeu resistance to char:ge, cicriai,,js a:ril

leecls for involvencnt, teirant relocation d.i-fficuftles, etc., re*rrcsenL "Jor:i.J-

logical constraln-r.s" -uo massi.re rehabil-itation ,,rojects. tseginnirig -nilth t?:e

liet'i York City.crojects, these ,oeo*o1e problems iricreasingly becanre the focus of

ai;tention and. finding hov best to handle them becamr: a princi.oal experimental

goaI. (ey far the nost cornprehensive presentation of the sociological aspects

of i'ehabrli-tatlon, and. their z'elatj-onships to the institutionai and technolog-

ical conccrns, are contained. in the Gabel relrort (3) covering the lde'w Jo1'( n;1,

Rehabilita-i,j-on lix.oeriments which began in 1955)

The success HUD's most recent rehabil-itation project, P:'oject Rehab,

has had. in large-scafe rehabilitation in many cities throughout the country

indicates that the solutions to institutionai and sociological barriers are

fairly ve}l in hand. This is not to say that more knovrledge in these areas is

unnecessary or that irnproyemen-us are not desirabl-e. 3ut the problems are nol,^/

manageable.

Ex,oerimentation to und.erstand. and. overcome costly "technological

barrierstr to massive rehabiLrtation has been al-most entirely lacki.ng. 'viith the

exception.of the llast 5th S'ureet rapid. rehabjlitation project in lrTew York City,

no significant technological research has been includ.ed. j-ri any of the projects

to d.ate. Unl-ike neru construction, vhich i,n tie past decad.e has ad.vanced to

higher' le,rel-s of industrialization, rehabilitation construct-tcn is still a hand-

crafted highly Jabor-ir-rtensive anrl pai.nfully slov process. Essentially no
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*,)r'CLfc.lS "r,o-;,'ar"ri r'ridrusti'itlli:::-t*ri-on has beeri :rar,te. .1. br"-e'r, clceI of t,he r.rork- -re-

-uil:cs ',?rri tine-ccirriuritiriJ f itLltrg of neu inate jriais and. lixtures i r.to e-iis*ui i,5

co::stl'uctfori (L). v'vork iie+.hods ty.;rical-Iy, are as old as the b*ild.i.ru6s ulrcc

l,'nich the irork is being d.otie.

j,lassive gutting of interiors is practiced, in Project Rehab because

of the ,'Lnabill'ty to selectively choose'r.hose items which need to be replaced.

and. those vhich can be repaired. Inability to measure o1d., distorted building

interiors r.rith the rerluired C.egree of accu-racy precludes the use of many manu-

factured. components. Cost estimating and. schedul-ing is antiquated. RehabiL-

itation construction remains an art rather than a technology.

Thus, buildings which could be rehabi-Iitated. economically are passed.

by in the bel1ef that they are not suitable cand.idates for rehabilitatiori. Since

most rehabil-itation for Lov- and moderate-income families is financed through

some forr,r of subsidyr each dollar wasted in construction costs because of

fail-ure to use available technology, represents a direct d.ollar aclditlon on the

nation's tax burd.en.

The princi-oal gxpgrimenta] projects from 1p61 to the date of this

paper are briefly descrlbed on the follolring pages. Ivlajor attention has been

given to those projects vhich involved some technologl, experimentation. fn its

time, each of these projects gathered. its critics, for each one involved some

el-ement of failure. Being experimental, none fully met its announced goals.

Each one, hor.rever, also enjoyed" successes and..rielved. from the present, can be

seen as having contributed. important knowledge and experience from i,ihich sub-

sequent projects benefited. This paper er.ideavors to d.e-emphasize the contro-

versies. It concentrates on the knowled.ge and. ex1:erience r..rhich resultecl fr.om

these experirnental projects .
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D'ISCRIFTIOItr of SEI..ECTED PROJECTS

Baltirnore i\4d.. -- Hai'Iern Park iirea

In 1951, thr:ough a joint u:rder:taking of the lrederal Housing Ao.nin-

istration, the Urban Rener,.raI i\dminis+"ration and. ttre Baltimore Urban iienerral

eind. Housing Agenc;r, an exoerirnent in resid.ential rehabilitation iras carried.

out in the Ha::Lem Parl< Ur-ban Rener,,al Area of Baltimore, Marylarid. (5). It

i:rvoL.red some l2 blocks (I5O acres) and contained over' 4000 sin6le-fam11y,

brick, rou irouses close to the center of the City. Follot;lng'ivorld,irJar II,

the area cleveloped. into an overcror,rd.ed s}.rn uith the struc-r,uies converted.

into nultii:J.e rlirellings anci rooming houses.

Harl-em Fark rras chosen fo:: this joint effort because , (a) j'u r;ns

riuitc ly1;1cal of the -,,;r.oe of sjtuation. then being cncountered. in the rehab-

rJ-ita-tion efforts aricl cocta:'-ned. nost of th.e,croblemsj (b) ttre local housLrLg

authoritj-es riere cooperati./e, had. ad.eiluate staffs and. seerned cormitteri to'r,he

'cask.: (c) tocal financial institutions had exhibited. an j-nterest in rehabil-

itation and. (d) tne area i,,ras cl-ose enough to ti,lashj-ngton to allorv toir FIIA and

URA staff to par+"icipate and learn frori the experi.ment.

Tliis ex1-:eriment !/as r.l.ot d.irectly concei'ned ',rith the physical rehab-

ilitation of the area but rather with setting up the internal EIIA proced.ures

neecied. It i.ras d.irectcd rnairily at obtajning a fuller unclerstairdi:rg of -uhe

institu'cronal- constraiiits to successful- r:sidentiai rchabii-ita-r,iol:. alo ';o thc

d,ericlc*:i-16 of effectrve nethod.s for d.ealing i,;j-th then. During the fall of I95I

and riinter of L)52, niashing+uon officials of -uhe ligenciesr.,rci'}(ed r.lith the

Balti.nore offices and \"ie:re successful- in setting up realistic and. rvorkable _oro-

ce d.ure s f or" proce s siirg reh.ab:'' -l-i ta ti on l,:o je c ts .

Thc ezperiences shoitcd. that those Federal- agencies i,1ir.r6]:;sd cou1d,

uro:'k together effectively and jointly ulth Local agencies to accorn;lish
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rehab-iJ-r:tatrr-i c: L)r:l a substantial r;r:al-c . ?he in.l.crtance oi sr:cu::'i::rg tiii; .iri'r,c r:es-u

:-tti.L coclrct::atic,rt of ,-r1-'i-r,'3 1tc ietidcrs arr.,i-,')r'iv.'i'tr: contracto1's as;'.'ei-l ll;'uhe

a.bSi)l -urji: Or"riie-r'S ;::L: ChO',;t-. 1{i6':rli5hteCli ai-sO, \'i3.'- t6a -i.1-r!OrC:.:.ice Of' Iocal

connlintly inrzclv,:lrient i L: ,:el-ocating di s1:iaced fanil-ie s and. c),ea1irrg ef'jlecl,i;e-

f.), -';j.'uh hardship cases. i'io othe:: eiement of tne socrological ,oroblercs seems

to ha...e been e ncou.rrtered.

feciuological::esearch tras 1i.mited. to firidirrg a rray to recotrcil-e the

aoplica-r,ion of F]IA's stand.ards for ne'.r constructiorr to i'ehabilitation construct-

ion and to devj-sing a suitable cost estinating system. Performance standard.s

as set out in the "objecti-ves" of FHA's lvlinjmum koperty Standards proved. lack-

ing :-n the necessary degree of specificity for rehabili-r,aticn vork. Parties

i,rho had. "agretd" cn reconstruction standards for Harl-em Par:k found., upon cl,ose

e:<amination of cletaifed. j-tems, that they had. not "communicate.i". Thus, 
"rhcr:

the pro;ect got Lurd.er*'a1r, it vas:recessarjr to go back and.r-in great detail,

repeat -r,he process of ari:lving at agreed. upon stand.arcls. I'[eir mj-nimum stand.ar:ds

lor rehabilitation (5) r,rere devel-o,oed by FHA following the IIarIem Park ex.cer-

ience . They proved. helpful in later wrdertakings. Ho-'rever', the problem of

d"etermining the pro,Jer level of physical- r'ehabilitation lrith scme degree of

unifor:nity andr conficlence stiIl exists.

iie]. {o1L gi 1,

Beginning in ]953, a nu:nber of rehabilitat j.on projec-r,s iiicludring

technological expc:'i.i-l.entation !/cre u::.ciertaken in- Itrr:r,; Yorli Ci-"y. Se..eraI of

tnese (particularl;1 , iiest 1)tir Street, r;iest }l-4th Street and liast )th Street)

inr,-o1ved, techilological experimentatiorr d.irected. mainly at find.ing r,'ays to

rehabrlj-tate oJd.er muitiple dr,.rellings vithout und.ue physical- or economic dis-

placement of the tenants. One such effort (l^/est l5th Street) attern-cted. exten-

si.re rehabilitation i^rithout moving tenants frorn -r,he buildlng. Another (ltest

Ii-4th Stree+,) attenpted. -r,o minimize dislocation by und.ertaking phased
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reilabil-itation of an ent1re block (Uotn sid,es of a bl-ock-icng s-r,:.eet) sr-., as to

no..'e le'liants or:Iy vithin tne block,. as sections lrere conpleteo.. 3;'fa;" tire rnost

aubltious technological experimen+, of aII HIID rehabjlitation activities i,ias r,he

iias;t )ttr Street project. Dubberl "instant rehabil-itatioir"., i+u r.^i&s a real-t:'-rr:e

experiment-tesi, d.irected. tovard.s learnrng *uo .rrhat e;rtent very rai;ici. rehabjli-r,aticri

(1n8, ]rours) couid. be rnad-r economically feasibir: ancl usecL to iriininize d.isrup-uior.i of

';ena,:t 's Ii ves ( l) . It :rrd.ca.,'o,'ec1 to at-,,ai ri a le"ve] of inilustnai-i zation of

rchabiij-'ca1;icn significantly h:'-girer tiran hai. there-r,ofcre been a-uten,'rte,i.

Cooperating r"ith ilUD, the U.S. Gypsurn Colnpany undertook -r,echnological

experimenta'uicn in the rehabilitation of a nunrber of buildings (no'r,ably, iiast

l-02nc1 Street and East I03L:d St::eet) in i'lanhattan. PerceiveC. as a narketing

strategy and a real--Ltfe "Iaboratory", thJ-s prograro lias a testing ground, f'or

soine of the Ccrnpany's products;or-i or to offering them to the public. An undcr-

standing of the;croblems of rehabilitation to aid. in nc''r prod.uct clevelo.orneat for

',-he .reii:bl}-lta-uaon rrraike-r, al-so -r;as sought (8).

1;es-u lith S+.reet

The li::st building coriipletecl. '.r-rder: this e:;irerirrtcntal- prograr] in i.Jew

York City (134 llest L5th Street) was a five-story walk-up containing 20 apartments

-- four per floor(!). 'dith five urLoccupied. apartments vhen the r^rork began,

te nants \..rere moved temporarily within the builcling to cLear a vertical riuad-rant

(a five-stoz'y tier of apartnc-its) :or rehabjli'caticl :.;or'l<. ,';s each uad:a,n'i; :;as

fi-nisb.e,,l the origrnal tenants:.te::e rio-veci ln arid. anothe,r lua.irant clear'eci. eirab-

i-Ln6 't he ccnt::actor -uo 'u/ork on one +.ier of apaL:tnents at a time.

I{eri lratleroorns and 1.,:i tchens vere ins';ail-ecl ancl muctr of the o}d p}astei'

rr'3s rclrloVecl and replaced. Ljfforts to el-inj-nate the annoyance to terrants clurirrg

the operation vere unsuccessful, especially while rerioving o1d., broxen ancl

crackecl plaster:. Hovever, the tenants, though annoyed. during the construction

llrocess, i!'ere pleased. vith the rehabilitated. apartments. The r^ror]., required
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nine rr.-oriths -- a typical tine fo:: rehabill'r,aticn r.ioi'k -- and. cost $I5trOCO,

rticlud.ing .i,501000 to acc,,u:'-re the olrl builciinS.

Because of the annolrance caused tenants d,uring cc.rnstruction, City

author"ities forrnd it necessary to mai-ntain a r,rery active tenant relations

crogram. The corrcept of avoiriing tenant dislocation by rehabilitating an

occupieo structure llas -,lteref ore abandonecl .

l,.Iest IlLtlr Street

/i second. experiment was conducted. on Iriest li4th Street in another

effort to find a way to rehabilitate r^tith the least disru.lrtion to the lives of

those occupying the buildings. A11 of the buildings on both sicles of the

street in the biock between Jth arrd 8th Avenues r^rere ac,J,uired, by a non-lrofit

founclatiori. There were a total of l+50 apartnents r,rhich hou-sed. a.o-croximately

15OO people. Tr^ro builclings tere vacant and enough vacarit ailartments iir other

burlilir:.gs oii the block -cermitted a third bui.lding to be vacated., The f irst

constructi,on phase iirvolired these three vacant buildings. Subse,.luerit phased

constructj-on mad.e it unnecessary for any family to move from the bloc<. ft

i;ias ho-oed. that rn this viay dislocation could be hcl-d to a minimurri.

Aside from this goal, the lll+th Street project r+as.cerhaps the most

anbiti-ous of aIl- insofar as social goals i"/ere concerned- (3). In adoition to

"brick ancl mortar" rehabil-itation, the project incl-ud.ed a major program of'

rehabilitation of the famil"ies living tkrere. ilxtensive tenant services arid.

counsel-ing l.rere _orovided. and useful experience was gained in handling the

human rel-ations as;oects of a rehabilitation project.

The phased construction -olan for minimizing disruption of tenant

lives lras mod.erately successful . Ilovever, many tenant problems d-eveloped in

the course of the work r,,ihich ind.icated that other methods to accomplish this

objective needed to be found.. AIso, it was thought unreal-isttc to expect that

such large groups of contiguous buildings could be ac,luired and. r.rorked. on at
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orre time in a regular and continuing iirogram.

Technological experimentation on lll+th Street r,ias mainl-y d.erroted to

speed.ing up the vork, maintaining the plan of phased. construction so as to

rnj-nimize tenant d.isruption, and directed at "targets of opportunity" for loi^rer-

ing cost or im.oroving the o-uality of the finished -croduct. For instance,

gypsum val-l-board (dry wall) ivas successfully used. for the first time in Nev Ycrk

City and vas eonsid.ered. a major breakthrough (fO). An unsuccessful system fcr

leveling the old. floors by using a plastic foam was tested, Generally consid-

ered. as the most innovative "hardvare " item vas the instaJ-lation of trash chutes

in all buildings. Tenants could dump trash and. garbage into the chute at ooen-

ings on each fl-oor r+hich emptied" into an enclosure in the basement where it r,las

col-lected into containers for city curbsid.e pickup. Through the cooperation of

the I{ational- Pest Control Association, s-cecia} construction techniques rvere used

to red.uce the rat population. Training cl-asses also vere cond.ucted" by the

Association to educate tenants in rod.ent and. roach controL measures.

East )th Street

Develop,ing from the conclusion on lJest l-Il+th Street that phased. con-

structj-on vas not a t^rholly satisfactory answer to the tenant relocation problem,

a system for very rapid rehabilitation'"ras d.eveloped and tested. on llast lth

Street. 0f all- the rehabi]ltation activities of HUD to the date of this,oaper,

only this project represents ari extenslve and serj-ous technological exper1ment.

It began in L)66 and vras completed. Ln l)6'l at a research cost of about gi.2

miLlion. fn ad.d.ition, an FHA insured. mortgage of about,1i0.) mfllion was

invol-ved. Ad.ditional- funds for eval-uation and report writiirg uere exDended.

Three buildings (wos. 533, 635 ana 637) originally containing about

50 a.cartments v'ere involved in the exper"iment. T\+o build.ings (Nos. 6Zl and 637)
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Ie'Iere vacant and. the third. housed 20 families vhen the vork begalt. iihen com-

pieted, the project contained. 4J apartments.

The major objectives of this research and cievelopment project were

to:

Test the use of special- com"oonents and. method.s fcr the
rehabil-itatj.on of al-l the living units i-n an entire
building in 48 hours, thus rninimizing disrurotion of
tenant's lives.

C'btain cost data and experience so as to better d.etermine
the economies of very rapld rehabilitatlon and to better
estimate the optlinurn time period for such reconstruction.

Test the feasibility of applying ne'.r build.J.ng 'cechlology
and. ad.ranced. technological coricepts to rehabrlitatiori
of an old structure.

Ascertain what level of industrial-ization of rehabil-
itation construction could be attained.

The exper1mentai- plan ,orovid.ed for usir-r.g the t.vo vacant builcings as

iaboratories .^'here the final- techniques could be developed. The tirird occu.ciecl

buiid.ing r,vas then usecl for the real--time test of the techni,i.iues d.eveloped. The

goal 
"ras 

to compiete rehabllitation of the occupiecl buildirrg during a 48-hour

perlod -whil-e the tenants r+ere housed. in a hotel and their furniture and otirer

.cossessions stored. in lockers on a nearb;v vacant Io'",

The firm of Conrad. ilngineers of Cal-ifornia was ern.cloyed. to uni.ertake

the experiment and the entlre U.S. buil-d.ing ind.ustry (constructjori coritractors,

hone bull-ders, materials manufacturelrs, engineers, architects, associations,

other Federal agencies, etc.) was asked to participate and assist. Sever"al-

hundred assisted., and a,Joroximately I0O rnad.e contributions i+hich ,,iere l,,orthy

of testing, and. in rneny cases use, in',,hc final';est-d,emons-r,ration. One com.pariy

rlesigned and manufactured. an alurninum',+j.ndov i.rhich.";as adjustable to fit a

.rarlety cf openings. Another prod.uceci a folding, knock-dol;n cl-oset designc-.C

for quick iristal-l-ation. The rnost spectacui-ar Lleveio,ornent :ias a servicc core

unit contailing a ki'r,chen and. bathroom riith all- el-ectrical- viring, plwnbing

I
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c-.d. heal-Ljrj for c.ach a_cartnelrl;. Thcsc j.rer'a b"tii'r, orr a ,:ier oi-i tne Last P.j-ver,.

trucked- to the site ald loverecl by crarie throug,h verti eal shaft,s cut ttii'ough

the buil-oir.gs. Thc;'-.;e::.: 1,he first mod.ule co::e uli'Ls tc be instal-icC as a

-;aL:t of t)ermalsri-b housing in uhe U.S. (ff ) .

Thc rnost significant technological achre-ienent of the pro;ect uas 'uhe

very extensive eLnrl eornplete Critical Path Schedullrig d.eveioped. for the t8-hour

effort on',-he final- bu1Id.ing. Beginning rritir dernolition of the interior and

ending uith fioal cfean-up of the interior, each task was identifiecl, the timc

for startin65 ancL finishjng specified, -.iork cre',rs -rrere scheclulecl around -r,he

clock and b]:e rru:'nber of rnei'r a;ld. tlrpe of tracie re:.uired ;ias sc*u forth iLr g::ea-b

Ceta:'i for cach floor. Detaiied. instructions vith sketches fov' rerfor"ning

each task l^rere prepared. including the nurnber and ty-oe of tools required.. The

flolr of materials arrd. components into and out of the building rras studied and.

carefully set forth. l'[aterials packaging and storage lccations r,/ere pre-

determined, includ.ing instructions for unpackaging. Provisions for inspecting

and testing fcr riuality control were made. During the 48-hour period., moni-

toring of criticaL features'was mad.e possible by closed elrcuit TV and. rad.io

corununication r,ras used by the Conrad. super.risory staff and the HUD rns.oection

tearn. Radio communication also tras used. to direct the ci'ane operator in the

placement of -r,he seryice core units, The contr:actor (Conrad. llngitreers) sub-

mitted a d.etailed report on this sched.ufing (12).

The above techniclues d.eveloped. in the -racant build.ings r{ere acplied

to the occu.ci-eC building d.uring the final demonstration-test beginning on

April IO, and. end.ing on April 12, L967. The 11 famil-ies stil-I occupying the

builditrg \^/ere iiloved to a nearby hoteL, selectirre interi.or demolition was .oer-

for-rned, new rva1ls of vinyl-covered. gypsum board. and. ner.i finish floors of

particleboard. -..rer"e j-ns+.a}led2 rleri drop ceilings.claced, nev wind.ows ar-d.,Loors

instaLl-ed, mechanical- service cores j"ncfudi.ng rieu baths and. kitchens }or,rerecl
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r-l; cl':L.r tlL-r'ou;ir tne r"oc;f , ile L, :iect:: j caI -,.i:.r.itr;, ';hc hea'utrrg s;.'s iel: I'eito,ra"aad,.

i:r:ri- a ,Jc'rr rrlir'tc . ::lri f i" - atllruino anu clean-uir before 'r,he tenants moyed. back a'r,

the end of 48 hours. A build.ing containing 20, one-bed.r'oom aoartments r.,ras con-

verted. into 10, one-bed.roorn and ), three-bedroom a-cartments. Exterj-or cor^istruct-

ion and some interior uork in the basement and publi-c areas vas d.or:e before ai:d.

after the 1t8-hcur oeriod..

Thc rnr:st criticai i:eirorl; (i:), vri t,ten on the pi:ojectr rrjr:led it as

iravrng bcen brj.lilierl-tJ-y successful in rleiironstra-Ling that aii aiL.;acced. tech.nolog-

,i ca1 alrproacir can greatl;. reCucc the tirae f or physical rehabil-:,tation of a

rnul-r,ii:}e dr,,reI}rnB. The pro;ect proved. that a systems ap,oroach -i,o rehabilita'uion

r;as possible aLid. that the process could be acceLerated. (3).

Hor,vever, manJr difficulties ,,rere encountered.. I,luch time r"las taKen to

detcrmine tliat the ol-d. build.ings (buil-t rn the ]890's) rrere structurally sound.

O..rer the years, the build.ings had settl-ed. and neither r+ere the floors le.re] nor

r^rere 'r,he v'al-Is plumb. Thus, measuring for the core units, prenanufacttrred.

r.tind.or"rs, ,orecut .,+alL ma+.erial, etc., vas extremely difficul-t. The scheduh-ng

of the r,lork ar:id. the flor^r r:f men and materials throughout the confined. spaces

r,.,rere troublesome.

Tltese technical- d.ifficulties proved relati-rely sirnple conpared to the

institutlonal- barriers encourrtered. Trad.e Union relations and r,lork rul-es r.rere

tttost troublesome and costl1r. For one thing, a six month's strike of the

plumbc'rs r.ution resu-l-ted in virtuaf shut-d.oivn of the job during that -ceriod. A

carpenter clie\.I assernbled arrC trajaed to forrer the service core uili-,s lias re-

1ui.red. to "tal<e oir" uttrained iron rsorJ.*ers a fer.r irours befcre the finaf effo.r:t.

The corc units nad. to be buil-t in iriaahattan rather'uhan at a inore eccriornical

iocai;r.c;l in ,ueen.s, because t:^ro Plumbers Lccais.,,is1i) ir.',rol-red. and. -r,he l,ianhg'{,taii

Local .^roukl not .i,rista}l units buiJ-t by the '-ueelis Local.
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-ir:',r Yor'k Ci Ly lcrj. 'u,ti.,-g., :)ai'"u-i-cuii'irl;r i1 the }luil-i1ilg De,rar''1,r:r':nt , :.i&i)

,rt:::'irl-'; --lic sil6le most troubiesoine ald costi;- barrje;r. ll ,."c,:, thc Jer"rio:al

:i;--i,er'\.rcriti-oir cr:.r se.ieral occasrclrs of the i'iayor did. lit-,,ie Iirore +"ltat: scl-re +.lle

i;robl-en of the rnonent. Or'r'.ginal agreenents betneen',,he City and. IJUJ regard.ing

offsite tesi,ing of the -clunbing rrork r"rere oisregarcled, and many nar:r-hours i'e-

quired to ar:"ive a"i, nelr agreements. In normal- construction, city insl.rections

are scheduled in ad..rance (often sevelral days), but th:-s ',ras not ilossible d.uring

o,he 48-hour .oenorl. ltrumerous perrrits (a.o.oroximately l2) -u;ere rer.uired. by num-

erous city offices, each one requi-rr'-ng a fee and sometimes a performance bond..

It uas impossible to be sure aLl requirerl pennits had been secured and maintained

current. An archaic building code (since superseded) required lead. closet bend.s

for vater closets, aIlor,-ed. only one system for installing a d.rop ceiling, etc.

The appeal proced.ures for obtaining waivers or variances 1.Iere cumbersome and in

no i.ray intended to provid.e for ra.oid construction.

Clearly, the major criticism of the project vras its cost (Il). The

fact that it vas experimental and a first-time, test-demonstration; that it vas

confronted. with Trad.e Union and. I,trew York City barriers; that it nas essentially

closed d.ovrn d.uring a six-month plumber's strike, etc., contributed. to the

excessive cost. Folloving the 48-hour test, HIJD staff, assisted. by tr,ro private

analysts, prG.1-l&red. a very careful analysis of the costs lncurred on the one

building (l). Total construction costs for this one building ire::e ifi65,JaL+ or

.$etrr4OO per" fi.ring unitu. The costs incurrr:d. due to the "cne-time" na',ure of'

the job and. due to 1ts havlng been sched.,,r1ed. for a specific,oeriod cf 'clme,.rere

estinated. and d.ed"ucted frorn these total-s. Thus it lras estimated that those costs

properly attributable to the actual- 48-hour construction were $2B1rf4B or

$l-8rB0O per }iving uni.t. A study of the scheduLing, r.rith particuia:'attentj.on

to the overtime costs associaterl vith the 48-hour effort, indrcatecl that an

o"otimum time -ceriod f o:: the ranid rehabil-itation r.ethod r,;ould be about t.,ro weeks.
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An es-bimate of the cost to cornplete another buiki.ing, usinE a ti,/o-veek con-

struction period., r,ias approxrmateiy $12rOOO per living r.riLit; for ari ad.Citional

IO buiidings, ap;rroximately i|>tOr5OO; and for an ad.ditionai 100 build.irigs ) ai)itox-

r'-nately $torooo. The study concluded. that if cei'taiii auint::-rstrat-:,-e, ,,o1'-cy,

build.i.ng cocle and t.rork practj-ce const:caints ''/ere i:eno-'red., an aCd.jtjonai ICO

builiii r.gs coulci be reha'o-i t...1'tatec f oi: i6 r5OO 1,:ei' l:i i.,iri; :-u-it .

a,. s bud.)- -[or nei,: nultj farn:i. ly ,:ub1-ir: ]tousi.i.5 cc;'c,s i-i- I'lar,ha'[tair ,,ra.s a]so

ila.ri.e by IIt J (l-ll) -"o ai.o, rri juclging '.he :,'or'[h of rehabilitatiorr r/ersus l:eir hcus-

ing. Base<1 on the same cloll-.rrs (1957), total developnent cc;sts for ne,,l;rublic

housing-rln l,ianha'utan had rairged. fron *r1!rOCO to $3OrCCC oer Jivi;rg'rr-:,it. Tne

stud.y conclurlcd that these costs coul-ci be redueed by about lli; if ce:'tairr cori-

st;'ai.n*us irelre rcnoYe rL fror,. ile,,; consitructiot,. The constr'ai-nt,s refc-r"red to have a

J-over cost effect ori nei.: coiistruction than on raprd. rehabilitatiori because

aCrdrii.stra'uive practices, r.rork rules and'uhe build.ilig cod.e sys-i,ern al:e ;eareC lo

t,he slo:rc:: netjiod.s of' coris-tructi on,. aLrd. -lii lar:ge rneasulrc, also luo rie';r cori-

s-;ructj-ori ,-ir:acti.ces . iio ,:f-lo::t .;as macli.: to com;rarc bhe .,'uaIi-ty of 1--i..,'i ri., iLi- th:

ne'..i vcrsus tirc rehabrll'uated. cor:s+"r"uction.

U.S. Gy;:sr-rn Cornpany Projects

Fooinniplg in L96L,, the U.S. Gypsum Conpany acriuired. fir.st one, and

later five bui1dings on IO2nd Street in Irianhattan bet-'reen l-st and 2nd rrlyeriues

( Ir) . The fj.ve, six-story bu:'-idliils co(rt?:i.neC ljl ar:artmciits ,q j'uir 2!:I; ssgu;-,ilnts.

Thr,. firs-- bui}li::g 't,o be rehabilitatee (:Of-l East ]O2i,ri S';r:ee';) ,ras :c, urlccl- fo:r

:i30.000. Tciian-us r.Iere mo.,.ccl out iir JuI;: I!6) aiid rctuL:ncd. f:lv:-'rno:':'chs latcr.

Subr;e;rue:;tlJ, Lhe otlie:: l:uild.ii.gs ='tere rch.abrll i ta'oca artri i,hc last

-\,enan'r,s returnr:a i;r August 1-957. Ile cciistrucLi-o::r. tirrLe for each. br-iiI,-=,i-^g ',;3;

-uy. ica1 oi rchabiU,tatiori at thls Lj.ne . The trrne penocl ,eroi:i "teriarits i:cloca'teC"

to "'t,cirants returi.ed" .raI'i.ed.. For three buitd.ings, it -"ras ai-.prox.Lnia'ce I;i f ir7,3

rr'icrtns; for oiie,'i-r.'ias eight nonths_i B,rd. foi: -uido buil,1irgs.. it'.,ias -i;h:'.rteeli
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ilr:ni,hs. The +,rme fi:orn ac.;rlri-sl+r,ion of buLiiiin6s ';o FIla con'iiitmci,t, i'al'.l e,:1. llron

s-ix mc.nl-hs'i;o ll,e ;/car. Th.is a1;;o ,;a: l;7 lical- of -r,hr: bcii, F.-l-.lrrr lrocessrltg aL

thc ri:rc. f:. lir:i: YorL C:''t;', i'u ';hcii 'took ft'on thr,:= r,c f ivc ;"cell's io: ';J-aitni:;,

,r?^.crci,r ' .'^.,.jt-UCl,:i-Oi': arrrL fUl-l- OCcUpailC)/ Of IlC1r pUbJ-:t'-cIy assiSLCci hCUsirig (1\).

.ic:ruisi-ui.on costs ilor: the bu:'-ic1j ngs var1.e,J. irot,, +,0 r000 -uc :,.cs.r-'I;r

?lri,CCO each. trhysical rehabili tation costs averaged. $8r300 ,rer I ivi r.g uiiit.

Toial cost of acluisi-t,ion, demolition, reconstructioir, tenant rel-oca.t.Lo"o) elJc. ,

vas $i)r2OC oe:: liying ul'Ijt. Typi-ca} total- d.evelopnent costs for r,ei".cubIic

housi-:rb col$'Jr'u3tion in ],I&nhat-utr. d.u-rii; thi; ,-.sricci ..le:'c {l-9r000 ':,a ;3C )aCO

rii-th a nedLlan oi abou-u +25rOCO (11+).

The Comoariy's intei'est, in r:ehabiilta'i,ion der:-vecl f::on the bel-ief tha*,,

Ia::ge .ieri na:kc'c opportmities e:<isted. for builcLing prod.ucts, if a lar6e rlatiotral-

i'r:habrh'r,aticn industr:y became establ-ishca (f5). By enterirrg the business rtself ,

U.S. GiTirsun Corni:any coul-d tes'c itew prod"uc+us, rJ.e',,elop speci-a} ,,,rociucts jlc:: L:ehab-

:-iita.i,tor:, s',i:'rulate other lai'ge corpora t,r: ci'is to ,lurchasc ar.ii lehabil i -"atc

bu:i J-d.ilt;s -- 'rl:u; cont::j.butirrg to g:ror,trh o-f the i -,du,;'r:1', Lni i-:r genc:raI, 6air:

i,rroriJ...:d-6e of -uhe problerirs involvcd. and tireir soiution. Finaoced. uncler Sec'r,io;:2]],

the ccsts riicurrcd r'-ir 'r,lie burloings on 102nd Stree'r, i,rere full-y cor,'er:ti by a

rnortgage. The Company therr bougtrt six mor:e buil-d.ings on loJrd. Street and. fj.rre

nore on I3Oth Street and on Lexington Avenue, and rehabiiitated. therir urider

Section 2JJ. These costs also, -,^rer"e fully covered by rnortgages. Hovever, the

Company then und.ertool< projects :'-n Cleveland. ar:d. Chicago uhich lrere not financed

under Section 2]]. Or,'e-r'costs -,/ere eXp€rience,l. vhich they had to cover, and the

^rrogram was jud.ged too costly to continue.

Cn the first building j-n I..Ieu York City, more tharr a d.ozen of the

Coin,canyrs prod.ucts irere tested.. These j-nclucled electrica1l;r heatecl gypsirr

ce:lling panels. a. olrl-coat sliray-on plaster, so1id S,'psu,r block valJ_s, and. a

plastr'-c rnaterial for ieveling fJ-co:"s.
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O*,,her ller"r Ycrli Cj--r,l/ Proiects

ri ni::rtber of ad,d.itici:a1 rehabilitat:ion projects '!iel'e con-.]etecl in

Idev York Ciiy uith r,-arious experimental features. The Park Sfo-ce Projec-t, in

Brooklyn used. some of the materials and components developecl rn tne East lth

Street _oroject such as, the adjus'r,ab1e \,iind.ol,.rs. Hovever, nonc of these projects

a1c.ocarec1 to lnvol-ve any add-itional irnpcrtant technological resea-rch oi' e:;iier-

:r'-mentation.

i)i ttsburp;h, Penna .

Bcgi-nning ir L965 arrd. continuing into L)5), when the actir.rrty r,s3s

iaerged into Project Rehab, severa1 projects, involving 2lB units, largely in

single-farriily structures, lrere rehabilitated. in -the HomevoodT/Brushton area of

Pittsburgh (17).

First, 22 vr,tts were completed. on Cora Street involving a mortgage of

$e3BrOOO and approximately a one-year constructlon period.. The next project

included 66 rurits requiring one-year and. seven months for construct-ion. Begin-

rilng in September L958, a project r,.rith 145 units r.ras finished in one-yea:: and

seven rnonths, and. finally a ;oroject with 45 units r,tas finished in seven months.

The total nortgage vas $Ir,L95r5OO or about $f4rfOO per unit.

Only one signifj-cant technological innovation r^/as i-ncluded in these

iirojects -- an acrylj c piaster s*cray, -,,;hich it r;as hoped.,rouId::educe con-

structjon time by JO',L ancl ;'educe construc't,ioir costs Ay $jL. Such irol-.es i,,'ere

rrot rr:afisti c, since ii:-r,ei'icr :,raIl- surfacrn6i, alLhou.rh ai jl;oi'taiit tillc ald.

cost e leriie il'l , d.oes not replre seil-u sucir a signi.fica j-rt *iai"r, oi the total cost.

I:i ariy c-.r/en'r,, :'-n ti-me the r:tal,eriaI deueloped',ri,c1espread. cracking and. r,ras found.

unreliabl-e (fB).



CIe,,elaiid Ohio -- Beivid"ere

it L955, an el(perinental- r'ehabiiitatj-oo of two contiguous builcings

in tlie }Iough area ci- Cl-e.,'e1and i,.as b:gun. The proi;erties (52:-5 ar.rd. 5303 BeI-

vrcle::e Avenue) tui-tt in I!O[ vere for-rr-story, bricli structures containing 22

aoar:Lments and T,"rere considered. to be i-n marginal ptrysical conciition. Aco.uisi-

tion cos'c'"ras $22r000, ano'cir<,. r:ehabilitartion cost l,ras o.rigirially es'';-nai:cc-.'i,o

be $J.llOrOCO or.iiSrTOO rrer unlt. itr:r bi,'cl;s, Jr*i'ccl-reirs, .-,i-umbi.qg a.r-i hi:a'bii-g,

'i,,':l-:.:.t'l-oi.;s, s{;ai::s and rea:: porches vere ins'calleo. Other improirements a}so \,/ere

ineluded.

This project rvas chosen followlng the riots in the Hough area in

JuLy l)66. It was hoped (f9) tnat, in addition to shouing rehabil-itation

couJ-d. prod.uce decent housing for less cost than nerv construction, this c^ie

p;'oject -.rouicl strrnulate cr;hers in thc arc{)rar:d. thus shoLr the,.r.r'ao u-:;,:lc.i:t.g

ei d-e;lz'essed irci-gh';clhooci. AIso, tne projcc+u r./3li narraged. by a locai g::assrcots

o::6.',lt.izatiol.t, HCItJ (Housrng Cur:)eop1e -:iconornlcall;r), a;ro. a succcsG:tel:e mlgli1:

encourage o+,hcr iocal grou-cs tc aid in revitahzing ttre irelghborhood..

i\mong -uhe exl.rei'irrients in tlLj-s project -were trso involl-'i:rg technology.

Customar:L1y, bad.Iy cracked i:Iaster r,ralls lvere stripped of plaster bef'ore ner,r

l-ath and plaster vas aprlied. In this croject, nel^r l-ath and i;laster was a;tpliecl

d.irectly over the cld ptaster. At conclusion of the project, the reirabil-itation

contractor'(aO) feI'c that ad.d.itional stud.y vould be rec-uired to d.etermine .lhether

-,"his techniclue had. resulted. in any actual cost savin6s.

Another exper"irnent invoLved .olastic pipe for -olumbing. Plastic Trras

accepted. by both FHA anrl the Clty of Cl-eveland for d.rain, waste and vent (O,,+V)

prping. Horiever', lLeithe:: lud. accepted plastic piping for hot and coli. -trater

]ines. B.F. Goodrich, the cLe.relopers of Geon plastic irii:e coo1rerate:o on the use

of a chlorj-natecl Fo1yrri11r1 chloz:lde (Ci.rc) neat resistairt pi,pe in these buildin6;s
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Cos-r sa',.r:-ngs of Z)'jb r>:i the cnti::c i;Iunbir:.g iriir;aJ.l-a'uj ori r;ci:c estiir,latecl to bc

'J"ue l;o Lhe use. oi' ..rlas-L:l c .:i rc . The cl(pe rlici:ce gai-rrccl in -the rrro;ect rcsulte,J.

rr-1 natj-o1al- IH,\ ac,-:,-ptaicc oj CPVC for hot arro coli. ',.ra1;,::: 1r. 1:ilg. l'lc othe ::

tcchnoJ-ogi.caJ- cxlrcrit,-c;:ts -,'c i',: -i nvol-ved in th1s ;:i:cjer:L.

3oj'r,orl i.-:;s. -- 3c:ton Rehab.iiitatioi:. Plan (sm)

- - ^a-h, L)of , e majo:: c-xilcrinental r:ehabifi'cilLion .L)rograrir ir&s und.e:r'tal.,ei'i

j-ir Boston. It t:r:oposed. the ra1:id.::ehabllitation of 2OJO uni-r,s in lOl- buiicliiigs

or.rei'ai-r l8-nronth i:e::iod (Zf). Up until this time, the Federal gove::n:ner.:.t

e,'',periniental r"ehabilitatioir irrlogr:arirs had been accomplished rnostly by snall and

nargj..nal operations and carried out on a limited. scale . l,iost of ttr.,:rn harl

directecl major attention at overcoming the institutional- barr.i-ers, es.oeclall;r

FHA processing',,j-me. Ho."evef", even after six years of such efforts,. FIL\ i,,'aL

stil-l br:oadly critlcized for requiring six to tr,.rel-ve months, and in extreme

cases, up to eighteen to twenty-four months to process a rehablJ-itation project.

Such processing d.elay can be a most troubl-esome problem. i.rith a d.errel-oper', and.

may trell cause a roroject to fail. During such protracted. period.s, cost

estima-r,es become rneaningless, schedul,ing is impossible, etc.

This mounting criticism lcrompted. IIUD to und.ertake a "corrtrol-l-ed ex-cer-

irnent" under the Boston Rehabilitation Plan in the Roxbury/Uorth Dorchester

community. fhe ex.oerinent r^ras devised to tes*u trvo hypotheses (ZZ):

l-. FIIA could entertain, receive, and process a.oplications
invol-ring over 2OOO units in over l_OO buildings in/b̂O days.

2. Experienced. rehabilitatlon d.evelopers could complete
and have the 2OOO units read.y for occupancy in elght
months.

Thr: project pro'red. the first hppothesis, and. the Boston FliA office

processed. $24 million of conmitments in fess than 60 calend.ar days. The con-

structr'-on effort feII sornevhat short, although 15OO u:rits r,{ere com-oleted. in
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'i-hp fir:t -,i.,Fr 2rtd the b:rlalCi3 \.Jrt,lti-n IB r,Or.t[s -- a trqly renali-,ab]evrlL rrlrv J !!^f

accor:,li.i.shmeet.

The cor.s-uructj,on vas ham.cerecl by vcry bad i.;ir.ter -,ue3-r,her", but

pcrh.lps llore by furor i,/itirj-i:r the neigtrbor:hood ai:d. the comxl-wrj-+uy, cause.L,

some sa-v (18), by insufficj.ent a'r,tention to the social or hurnan-factor !rob-

J-erns i nherent i n the rehabilitation of occupieo. structures. Froin the view.ooint

of the experi.mental objectives, the project llas successful and. served as a basis

for Pro;ect Rehab r+hich foll-owed.

No important technologlcal experimentation was involved. in the BRP

^.-rn iaa+
!/a vJ! u e .

Dvn ect Rehab

In L969, HD und.ertook to marshatl its resources and., using the knol,,-

ledge and experience gained from the numerous rehabilitation orojects d.ating

back to 196L, launched Projec'c llehab. It -nras;olanned as a narr,ional demonstra-

tron that rehabilitation on a Ia::ge scale coul-d. be accorn.l-:J.ished. throughout the

Unitcd States, and. that a "critical mass" coul-d. be reached which lroul-d foster

the d.evelopment of an efficient, capable and coritinut'ng rehabilitation

industrl, (18).

Eaz'Iy in its cleveloprnent stage, d.ecision lras mad.e to clirect attention

to those barriers vhj-ch had to be overcome in order to buil-d. an on-gcing pro-

Sram and to avcid or sotnehor.i ignore those constraints l,'hicir coul-d- successfully

be avoid.ed or ignorecl . Conse,:1uentiy, the major comporlents of lToject Rehab

program planning t^rere d.irected to.^'ards overcoming institutional barriers -- iiiID

processirrg, city larticipation, Iabor rel-ations, finaricial institr-lti on suilport,

etc. Socj.al concer:ns also i,ierc lntenvoven into the irrogran piannini;, enC

c:,t.i.zr:ri r:artici-pation iras care ful Iy cul-'ci-val;cc1 . Citit s arrrd :er;hborhoo,]: '.;ei'r:

car',:fu]iy scl-ectecl , relr>crtti-crr assilia;:cc i:r-..r; y-,:cvicied aild the ;rog,-'an: r,,et"c
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:al,* i'u1 1-1r coord it,a*r,ecl -,iith o'L,he r rela"ed l-ocaI rrograns .

I:r conf orlnelcc -;.rith 'uhe iriogjral, ob jectives, techr.oiogicaI rcsearch

-,;as coill:Ie'i,r:ly set ruside. I'te:r nethoils or na+r,eiials irhicir reight cclay o::'hincler

1,he _1:r'cgraln -wcre ar.oj-dco. Citj.cs rr',e r€ oot asl<ed. to make code conce ssj.or:rs .,r,hich

irouidr nahe ii norc cliff icult 'co obtailr tiie fu,L-l cooile ra'l,iorl ci all l-ocal- officrals.

i"iany of the buiidings r"ehabi.l-ita-r,ed. du::in6 this ,orojec" tterc gu-r,ted

regardJ-css of condition. That is, r.ralls ";ere strippeci'co the stucls aIid. completciy

rebujlt. lloofiiig ma-r,eriai',.ies remo.,/cd. ancL although ok1 piunrbing pipel ai:c1 '.ilri-n3

often iiere tro'o z'erncved.: 'chelr usual-iy iiere ccrli)Iete ly ri:i:Laceo ,"'ith l:.e-,r lra-i,eriai-s.

This techn'i;rue nii'irrizecl thc d,ifficulty of estiri:ating -"he cor,struction ccst of'

rehabilitation. The contraetor could nore clearly ascertai-n precisely r.ihat i;ouIC.

be required to be d.one and. thus he entered into the recoristz'uctiorr job vith rnuch

6r'eater confidence in his cos',, est-i mates. UncertaintieG ij'ire lar.reli' l-irn: +;eC 'co

f oui:cia'uj.cl:;.. se-,;elr Ilr^es, aild. cossibl;i 2 fe',,' rot--irrg, ;l,l'uctu::af nenbcls a:'our:d.

'oa't 5roorru a.rLil. l:.-,-tcirens .

Cri t-le other hand, the gutting i,echni.iuc l:csults in::econs-i;r'uction arrii

re;:1a.ce ri,el1 of rra'cerials 'ihrch r:iay nol, reaJ-I;. be ::ccc;sary. Thus , r'ccors',::ucl;ioli

ccs-us :li.i;, bc i r,2l:easeci. unaecessa.,:ii-v and. narginal build.rngs re ject'-:u f o:: re hab-

il-i'oation. l,,ic::e so;ch:lsticate<l techni.iues foL: aseertaini.ng more precisely',;ha-r,

docs a:td vhal" cloes not need. to be torn ou-r, ofi.C rcplaced coul-c1 avord. thesc crob-

lens.

An in.por-r,ant objecij--re of Project Rchab',ias to idcnti{'y nev ria';c:iais

ar:rl- techniirLle sr to ,-iiiirr"ove c:1fi.c-'ienc),- cr" ::cduce cost. iiolJrrr,'e,i, iro such ::e-';

uaterrl aJ-s; or tech::.r.iues "a,'ere identii'iecl d.u::jng the project. I'io ncit t':chnology

ai.real:s ';o havr: beeir cm;Icyeo. arid no coritractor undei:took an e;l_oe::inent,al or

uriusuai a;proach (fa) .

iieverthcless, l>:'ojec-u Rchab used ma.iy of the r.)e1i il-la-r,cria-l-s ancl
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i;g3i- r"t I uC.j a.C-..eICi:jr,teri,r j.t1 eaCl-j_Clt ll'ilD e _.::;,.:r:ineltal- r'cl:al-l:'l *u?-..i c;t .,,O.:,i. )-]C:

t-,:l:..;:: 'hi lh- .',.',: -;c ,ri.lrc;:-.;"u1J-, :i:.'; ':. '.h.- :3''- ')',\.'- .1 ,,'r:,- --'f. '- t.

llc,; Yc;'i- C j 1;1,' ';o sim-l i i, i - :'"aliia'ci or: o:l itcr.,' ',Ji..ai rli; :ltrcl. iica,;:.itg duc j.s 
';c::c

i r,clu-,1-,::d . -al-as ti-r: ;;i- rre r : ntroduccd. tn the Cle vclairci (Bcivirl.e:rc ) rro je c'b, i.;?.s

use,l elatel.sively and :-'us rrriclesiillead use uas cif,ed a; "... probably the nost

signi.ficant technclogical inprovernent in the i:rogram" (t8). I'oam concrete vas

used. to le'rel floors pri-or to rnstalling the finish flooi'malr,erial-. Srrnil-a::

technl;ues had been experimented. r,ii+uh irl llew York Crty on'ylest II[th Street and

in the U.S. Gy_osrrrn Comparry projects.

In its i,{onitoring Report on Pr:oject Reira}:, (f8), Ar-i;hur D. Ll'c+.Ie, Inc.

has reeormrenCed, further research to develop rnateriais or techn'illues that could

improve rehabilitation technology and. reduce costs.

P::ojec-i, Rehab ,i.cc onplishments

Projec-u Rehab has be en successful- in build.i.,g a r.ltassj.:.;g .::chabj.ljta-i,-i.or

orcgran (Z:). ft hets learncd. better hoi.i *ue cope -;rith 'che ins'titutional ancl sociai

problens on a large nation-,.,ric1e scale. ',,ihile it has not signiflcantly adrranced.

rehabilitation construction technolory, it has utl'-l-izecl many of ttre neir rniaterials

and techniciues which had. been de.reloped in earlier programs.

Eron its inception to the end of 1972, it has rehabilitated over"

,31000 Iir,1ng units. Ty,oica11y, construction re'.iuired. l-B mon-rirs fcr orojects

ii:volrrlng frcm lC to 200 units eacir. Processing ti.rne, typicall1. rtas less thal

t',.to irorL+,hs !elr iti:o,iect. llei.l construe-"rori in the sane local"ities is sald to

r"ci;.ui::c about 22 rr,ortt.ns fo:r iri'ocessiirg. ;iveragc d.evelopnent costs for reltabll-

i+-atj-o: r,'as $Ili r)O5 per living unit compared. to $ZOrf5B for nev constructicn in

P.roject Rehab ci+.ies -- more than Zj{)L }orrer (2h).

I'tro conclusions can be reached. regarding the degree of success in s-i,im-

ulat:',ng a contj-nuing national- rehabil-itation indrustry because the present absence
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cf ;ub;jd;.'.unds ircciud.es co:rtr*u-in; tir-Ls kinJ oi l:'cgrr3m. ?i'ojcct iejiab is

1Cl;.r -ir--i ird:i::lg clo'r;i't -- h-olo::j-t,, rt; .;u+us'L::..,.1-i .-; :ot:ni-;rtci)-;s, f t :_s bi.:l-ie.r'trd, 'r,lia.t

.lCtrt: Itcco.tomi-i:; oi scal-e !' -rre i'e cr-.-';ai:.cu --ll 'Lire lt'C..lcc'a , bccause oi r us t1aSs.

llc',,,c-ie.r, cosr, tlata 'uc sup.ro::t tiris vie';r are not lor,r :readj-l;r ;1 i,rsifsbie ( 2[ ) .
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Structural- Load Test,in3

Ic. I[ew York Crty, and elser"rhere, especially r,rhei, rnasonr)r build.ings

are iirvolved., one of the.oroblems results fronl a lach of a clear und.erstand.lng

of the structura.I soundness of such build.ings. On the:last )th S-r,ree1; uro;ect,

it vas felt that rnuch r.rnnecessary cost had. been -lircurred in reorai"l..* the olcl ,

brrck i'ralls b.ccause of this lack of und-ers-tarrcling.

.r.s a s'uar"; -t,cr.rards the clevelor)rfiei.il- of ai: irlli st;"uc'rurai i,,.spect:-cil

n3itual fcr c:<ist,:'-ll3 build.ings, a ful-I-scale struc-u11r&l- l-oad test program rrras

carried out on East 89th Street (25). A five-story building sched,ul-ed for

demolition r{as obtained. from the City. Various structural elemeiits: waI1s,

floor joists, brick Iintels over openings, etc., vere l-oaded to failure.

Constr:u-ction Resea::ch and Jc,ie loi:men-r, Coi:poratioi: of -J,-.',,i Jor"k, liashi,ag*ur:ri anci

Los ,,i:gelcE, rras eilr:'l o;'eu to cr^i'ijr out thi.s i,orli. rr. fe ,)oIt on ti:.c 'tests a.ir'li

coi,clusioirs l.eachecl b;r 'uhgr"a 11;as -Jrei)area (25) . The results, ',ih: l-c ve .ry

inf'orrlative ,. aic of Ij-irjted uscfulness since onl;r s11e builojng iras tested..

Fur'i,her tests of this h,irlc1 are n-eeded..

AclC-On-Bathroom

The use of rnod.ular bathroorii and kitchen assembLies in the East lth

Street project in iie-rr York Ciry gave rise t,o the +"hought *,"hat similar units

might be add.ed.-on to existing structures to provide bathz'ooms and. kitchens

vhere none existed, or to provid.e additional space in the rehabil-ltated living

units. Lttempts to test this concel.rt in the Pittsburgh, Penna. projects lrelre

rrot successful. Project Rehab also consid.ered ruch a schene (IB).

jvlore recently ( L972) IILD contracted. rvith the South Cai'olina State

Housing liutnorrty to research the Add-0n-Bathroorn feature for housilrg lacking
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sorre or alJ- plumbing facili*"ies. h prototy,pe sanchrjch panel ad.C-on bathrooin vas

clesigned. but efi'or'cs to d.e.rise a rnarketing s-{,rategy for i"'r,re::c wisucccssful-.

lL'u;cod-fi:amc rnoclular unj-t,:.;as therr substjtuted. ancl l.Lrnitej p-i-'oductio:Lr follortcd..

P:'oblens aie rl.il forth in a draft r"cpcrt (25) as ar-e .irccoirrnelcia'bio:rs bas:ii u::ci:

-uhe study. The najor -i.::oblen seelled';o be ai: absence of fi:iencfng, a.ra.'il-able -uo

i,hc lor;er-ir:co';nc ilaniiies irhi-ch i;oul-C rrLost benefi'c fron rhi-s coiicclri;. Th-i.;;

.licbien or-rgh.t to be soL,ablc.
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