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Bulletln No. 3 w1l1 include previously

released nStandards for War Houslng (exclud-

lng Temporary Houslng)' dated May 15, L942,

It wlll also lnclude all revlslons, addl-

tlons, and correctlons to these nStandardstr

necessary from tlme to tlne, ln the form of

a

nL-/ has appeared in the FPIIA Development Manual.
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GEIffiAL POTICIES

Eovever, becauso of the deuantle of the var energency, proJecte
uust be deetgned to achteve evory posstble oconouy tn uan-powor antl
uatertals, espectally the crtttoal mterlale urgentJg needed ln the
var effort. Spoclal care uuet be ueed ln deslgrtng uechanlcal and
trtlltty lnetaLLattone tn order to eoonoulze on euch crlttcal nate-
rlale, but alL aepects of the destgn of a proJect ehoultl be conetil-
ered frou the polat of vlov of the total var offort. Roqutreuente
of, the War Pro0uctlon Boartl muet take precodenoe over any of tho
etandarde contatnod heretn. Where euch regulromonte woultl prevent
constructlon of houetng atlequate for permnsnt uee provtelon should
be mdE for future changee or altarattons to pemlt the etanilarcls
preecrtbetl heretn to be uatntatned. Wtth these baelc conelderatlons
these standarils are potnted torard safe, coufortable, anil econoutoal
houetng for war workore. They are to be oonetdered as deflntte re-
qutrments, except nhere the language perutte dtsoretton ta thetr
appllcatton tn ercopttonaL casee.

IocaL butJ.cltqg, plrublng and eloctrlcal codea, and zonlng andl
aubiltvtston regulattone ehould be foLlowed ercept where such confom-
ance vtll lncreaee coets, or quanttttos of crlttaal uaterlaler,beyond
that needod to neot the etandards proeortbed heretn. I{o ovldlence of
conf,orcnce to looal ordtnances, such as butldtng pemlts or ooculnnclr
oer"btf,tcatea, le neerled, nor shouLd they be sought. ft shoulil be
oleerly un0oretood that tho eremptton from local codoe anrl ordtnancee
gtet[s frou. Fo0oral oporatton under an Act of Congrees anal not frm
tbe faot of the i'edoraL ornerehtp of property.
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These etandards are tgsuod to gutde the tleetgn of l{ar Eouetng
ProJocte (ottrer tban tmporarT houstng) conetructoit by the Foderrl
Publlc Eoustng Authortty under the Ianhu Act ae. arnonded January ZLt,
19lr8. louporary bouetng ilevdlopetl under the Ianhan Act as amended 

- 
,

aa0 P-9 (Z?tU Coagreee) ae'auendert ntll be coveretl. tn etandards for l

terpoarly typee of holetns nhlch vtIl be tesued sopratoLy.

The ausnduente to the Ianhaa Act referrlng to the dtspoeal of
houelrg reflect tbe deetre of tho Congreee that prtvate onterprtae,
ortaalYteua}ornorgwbereover1neotb1e,acqulrehoueecouetruebed
under the terme of tho Aoti fho FodoraL Publtc Eouslng Authorlty
tnterprets theee amendments to uean that porcnent houetng ehould be
destgnod for future eale.

Doetgnere ehould ooneult utth local offtclale and ehould tnforr
thonselves thoroughly, ooncornlng local condlttons, pIane, anil proJecte,
and a1eo, concernlng the houslng tradttlone of tho poople for rhm the
proJect 1e botng butlt, In thte connectton the eeeenttal faotore of
sheltor and Land uee should be dtettngulebed from superflctal ehatac-
tertstlcs,



Theee etandards vlII bd uosd usoful tb guttltng the deelgn of euch
lrermanont bouetng aE uay De'butlt durtng the mergoncy. Tbey eupple-
ment but do not take tbe'pl.ace of gatnetakrn8 oare, obealrratton, thou6bt,
and luagtnatlon on the prt of thoee'plannlng the proJects, Appearaaoe
antt ltnabtllty, the qrrallty of doueattolty, of htman ecale and tntoroet -
tbeee can never be supplted slnpJ.y by etanttarcls, but reault only frou
the dlcvotton ant[.sktll of the archltecte, plannere, and englneers en-
gaged ta the work. Inaglnattve'planntng produoee a destmblc effeot
rhtoh hofgbtens thc apprectatton of, the fauLltes ltvtng tn the proJeot
anil, at tbe eame tlme, tncfdaEes the proJeotts econoutc value to the
comuntty.
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STANDARE FOR IfAB EOINSING

Eccludtng TeaporarY Eous I'g

CONTts{TS

$tte Seleotton

Sunrey Regutreuenta

Slte Planotng

Stte &rglneerlng

Iame and Planttng

Dwelltng Deelgn

Comruntty trbcfltttee

Structural Doslgn

Plutubtng 
,

Eoattng

Elootrlcal

t Ferleral Publlc Eoustr:g At*hortty
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STANDARE FOR WAR EOI'SII$G

(Ottrer than fdporarT)

SITE SETECTION.

Feiloral Publtc Eoustng Authortty
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Stteg for houetng proJgcte should-bo eolected ulth great oaror CoD-
eultatlons ghould be harl vtth local houstng authorltles, planatng agonctoe,
uunlctpJ. offlotalE, ntlttary authortttee, inclustrta} experte, and other f

pereone ln a posttton to glve tnformatlon anrl advtco. Theee conforonoos
ehould tnolurle oonelderatton of the ractaL charactei of tbe vtctntty, etnce
tt le tqnrtant that the people of the proJoct ehould ftt tn suoothly vtth
ertatrng netghborhoode. $uch negottattone, carrled tbrough at the ttne
of elte eelectton, rl11 tneuro publtc support and prevont Lator dlelaya.

Re\tton E Defenee Acglvtty - The prtue coasttleratton tn'tho eeleo-
tton. of a elte ts tts relatton to the dofeneo acttvtty nhtch te to be
soned by tho proJect. It nust bano convonlont aoooss to euch defenae
acttvlty and preferenoe Ehall be gtven to ettee requlrtng a utntuun of
datlf travel for proepeottvo tenante. The atto shouJ.d, tn all oaeos
where poeetble, be located vlthla ralklng dtatanoe, normally ileftnotl ae
not uore than 2 utles for uon and I ulIe for rrornon. I'Ihero not poeelblo
to locate vtthtn ralkrng iltetanco, adeguate publtc tranaportatlon eerrrtce
uuEt be aesured etther through preeent sol:rrtoee or aoourerl extenglong,
Thte te tuportaot becaueo of-tbe probabJ.e ecarolty of prlvate autouottve
factLtttos. Where publtc transportatlon ts reltod on, the ett6 uust be
vtthtn eaey ualktrg dtetanoe of euch serytoe.

$qJgtlop to. Norral Euolormont - In eo far as poeetblo, etteE e.houlit
te toE6ffi aE'ffi accooe to probabLe sotaces of lnet-
var empJ.o5nnont. Thle requtreaent, houever, ohall not -take preoeilence
over the regutrement ae to accosstbtllty to defense acttvlty.

Stte ehguld be vacan! - A fer eub-etaadard tlwelltnge Ey bo deaol-
tsbeil, but Central Offtoe approval ts neceegarlT tf they ntmber more than
,$ of the proposed houelng untte. No ltntt on ttmolttton of old cmer-
ctal an<l lnrluetrlal bulldltnge.
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Argq requlfed. ehould be oalculated upou tbo'bagls of the propoeod
ntuber of untte antl the propoeed tSrpe or t3ryee of ilvelltngs. fhe range
of "property denetty" approprlate to the vartoue dnelltng typee te tartt-
-cated belon. Drlelltng t5pe and nrmber of dwolltng rnlte per acre of
uEable land:
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Detaohed houses, 1 antl 2 etorlea
frtn houaee, I etory
fvtn houeoe, 2 etortee
Bor boueee, 1 etorSr
Bm boueee, 2 atortee
Flate, 2 etortee
Aprtueutel 1 etortee
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2 BIIE SI[,WrIoil.

Tho "Foperty denslty te baeed on the land purohasedt, utnue any
larger aroas whtoh cannot be, ueed for butldtngs or playgrounile. Tho htgber
donettteii are feaetble only on ettee of favorable ebape aad topograp\y
rhtcb vtIl n9t requtre vld6 etreot rlgbts-of-vay or other erooptfonal land
u6os.. For pioJec{s belteved QI utlttiry autbortttee to bo probatLe obJec-
tlvee of al! attacEr'aenetttee at or aear the loner ltutt ehould be ueed
tn oettuattng the atte area.

Inproj[c0 pronq$i.(puoh ae unbutlt land subtltvtstoao) ebould bc con-
gt0er€A lf ltq use wtll erpedltc oonstructlon, save crtttcal utcrtale,
gtve eatlbfactory lttfng condlttloae, aatl ueot other requtrenente. I:f tbls
tuBltee dtvtelon of the proJect -tato parLs theee eboul0 not De so soall
nor sg rtilely selgl?ted ae, ta lhe optnton of coapetdat advtsore, to cause
dtfftottlty of, operatlon,gn uadtoo:lrable eooaoulc or eoolal eff,eate utpn ex-
tettrg netgbborhoqtlg or upon tbe proJect.

Sutnre ermne-lg of the pro*leot ebould preferably be posetble. Bob-
able ertent and advlsabtltty of.opttontng land ghould be.tbken up rtlb
personb ooupetent to adlvtee aud authortzed to gtve appxival.

For atr rakl protectton attoe ehould be at lest one utle tlott utlt-
ta47 fficEIvEil - 

-Paye0 btghray acoesg uuet bo good but a locatton a shott iltetance
frm a ualn ffghray has advantagee, Stte should permtt develolment of
two aooegs potnte, preferabl.y on dtfferent roads. ;.

lpcal plaq" for hlglraye throrrgh or near the stto, or other propoeed
publto rorks, EEoIIE Ee consTaerod ln ordor tbat tbe proJect uay not tn-
terfere vtth, or be unttoelrablg affoctott by, thoee rlevelopuente.

It{untclpa1 eenviceC should tf poeetblo bo avatlable: flre and poltce
prote@enancoand-1tght1ng,hea1tbandvo1fareeervdcea,
rofuse r@ovcI, ltbrartee, rooreatlon faotlltleo, otc.

Publtc echool factlttlee ehould erlet rtthtn a reagsnable dletance
or toffi$itiEE Ioiffid'iate oonetructton. In largo proJoote epealal
arrangeuents tray bo necossary to assuro ths conetruotton and operatton of
schoole.
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Ef,feot on tlnanclal conilttton of th.e ctty
ehould bo tnvestlgilteit and thE llkellhood that

or other govorruental utt
publto eorvtoeE iay beome

the roeponetbtltty of the proJect ebouldl bo oonstilersd.
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Zonlng of vlctntty ehoultl be such ae to prosorre the ltvablltty of
tho proJect.

Ilblltty eerrrtoes mugt be adequate, Investtgate fully tbo avallabtl-
tty of water, gas, eloctrlctty, and eover outlete both etom and eanttary.
In ordor to coneonro crtttoaL mtertale, favor sttee not requlrtng long
oonnocttone to uttllttes.

Wtllty ratce ehouLA be tnveettgeted and agreomente ae to rates and
servlcoe should be made before ftnal rleteralnatton of el,te.

Sloeplns fgot1ltles ebould be avatlable or capble of betng eatts-
factorlly euBplterl.

Santtar:r ocndtttone of ette muet be gooil. Avotd sranps, flooded
ar@s, and nutsanoee euch as emoke, notse, noxtous ftuee and eroepttonaL
acctderrt hazarde. Ibvorable expoeuree to sun and wlnd are deetrable.

Sotl cond.ltlone ehouLd be favorable to 1or constructton and uatnton-
ance ooet antl good Llvab111ty' Obtatn data frou locaI clty rocorde and
mspEr on the underJ-ytng fomattons and htstory of the aroa; whether elto
prevtously tncluded a ravtne, srranp, pond or gu1lyz subsequently ftlled
tni lf ette hae been ueed ae a cttmp; or surfaco condtttone have changed.
Quoetton restdents tn tho nelghborhood, excavattng contractors, and uttl-
lty conpantog ae to undorground condlttone antl eulfaoo changee. Inspoct
netghborlng butldtngs, and thoee on elte for ovlilencee of unogual or ex-
ceestve eettlenente, the types of fountlatlons used, and the dry or vet
condttton of baesment or oellar Epacesr

Shape of ette preforably sbould be comlnct, but practtcablllty of
laytng out oconoutcaL street and setror system takoe procedence ovor r€gu-
lartty of outltne. rt&copttons" to avold hlgh-cost property or the deno-
lttton of bouslng are pemteetble tf aulrard tanrl shapee or uneconoulcal
uttLtty layouts do not result.

EtLly ettes lup1y htgher d.eveloplent coste; these rteo sbarply whon
grades exceetl 8S. Iarge tracte or ley_ql landl uay aleo cauee glgh slte
{rnFrovement cogtg.

Wooded sltee are preferred ln locattone whero the pgoJect ntg[t bo
an atirlGffi ffiFttvo.

Coet of La4{ eha1l be conetdored along wlth the other factore ln-
fluonffi ffieGaf cost of the proJect and tho general deetrablllty of
the stte.

tr\rLL reporte upon the factore tnvolved tn tho eeLoctlon of each
elte sba}l be prelnred by the reproeentatlvee of the govonuent rhoprbtctpte ln tbe tnveettgatlon.

,\

b

t

a

I

,tf

5'15't+2 tbr6\t s

J



I

a

i

Gengral...r.i

Property Llne !!ap .

Topographtc l,tap . .

UttlttyMap. . r.
lvlcntuontg.r.tr

Benohlrhrkg....

Sotl Investlgatton.

Photographe.r..

STAIIDARDS T'OR I{AR EOI'SING

Drelutltng Temporary Eoustng

SIIRVEY 8&UrRnImfrS

Federal PubLlc Eouslng Authortty

I\aay Ir, 191+a

aaaaaaaaa0araaaaaaa

aaaaaaaoataaaa0aaoa

laataooaaaaaoaaaaaa

aaaaaaaattaaaaaataa

Page
L

2

1
a

l+

l+

,

,

,)

I

I
D

I

r.8r54, E



SIffVEY RMI'IRWUES.:: "' ', Gqidrar.
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The surey uap or uaps of the. proJeot Ette uuet shorr all fleldl and
record lnformatton of tlre nature heroln outltned requtred for elte-he: '

gulettton and houetng pro$ect deetgn. Separato proporty ltne, topo-:.
graphtc and uttltty mps are. not loqutred., 

- 
, i l

The errmeye oomprtee all fte}rl work regutrad for pielnrlng'guch
Eps. Ehe Erlrrey work muet be perfomed vtth care and, rtth all:ohEcke
aecesEarJr to lneure accuracy. 

.

Tho uap ar rnaps muet be acourately tlrann, all data, ehovn to be
scaled and platted tn oorrect poeltton. The e'cale used ehould^b6 ono
tnch to ftf,ty feot, or euch laigor eoald as uybe. neceesary to ,shov
cloarlJ alL tnformatton requtrqd, , ' '

The nap or mps muet be slgned and, certtfted to by the SurrS,ycir.

o

J

So far ae practtcab}e, tho mp or uapE ehould be drann on Ebeets
of etandard stze for proJect drarrtngs, uslng Buch nrebei of sheeto as
a"9 neceegEtf,r

,"

I

,-L1-,+2 18r6h, E



2 SIIFFIEY A&IIIRUVIBES.
. Proporty Ltne tr&p

The properby llne rnap, based oa tho fleld surrey and on record
tlata, uust sho!, not lege than the follorrtng tnforinatton for the enttre
e lte:

Outllno of exlettng butldtr€tsr: streets croestng or bordertng
the slte, aIleys (publto or prlvate), easments, any subdlvlEton
ltnee, aL1 encroachentE on outelde boundarXeg ae <leterttned by
the errmey, parcol bounclartes, lnrcel omersblps, aud, the oom-
puted area of eaoh lnroel anil of tbe entlre ette.

Coursee, cltstancee, cutrvo data and Lntertor angles of, outettle
boundartes and of block boundartog. (lfhere the elto oomprtsee
more than one block, the blocke should be ttetL togother eo that
conttnuoue closure oan be calculated. The cloeure 6xror muet bs
conputed ancl must not ercoed I 1n ,1000.)

Courseg and tltetancee of boundartes of tndlvtclual 1nrceIs, ae
artJueterl betvoen actuaL ftold conilttlons and record tlata,

Dtmenetoned Locatlon of any connectlrrg etreots along the border
of the ette and of tntereecttng proporty ltnee of adJolnlng
tracte.

The ette area uust bo tdenttfled fully wlth the subdtvtgtons of
the ortglnal lhtted States Surrey or State Orant and, by roference
to recordotl plate and by meane of lot and block numbers, wtth any
oubsequent eubdtvteton wlthtn whlch the area ltea.

The Surveyor shou1d obtaln deod tnforuatton on tndlvtilual lnroels
comprlelng the aroa and ooupare the same trtth flo1d condlttons.

Near one cornor of the map thero ehould be dravn a soall scale
eltuatton uap shovlng tho locatton of the Etto wtth reference to
prlnclpl streete, adJacent buslnees dtetrtcts, enploymont contere,
nearby echooLe and, the Ltults of the nuntclpaLlty, the sca}e of suoh
uap to be shot{n graphlcally.
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suRMEr 8&ITIRU'{tr{TS.'
Topographtrc lttap

Tbe topograpblo nap, baeed on the fteld survey, Ehoukl ehor not
LceE than the follortng lnfomatlon for the enttre ette:

0utEtde and blook boundartee, tlock dtmenglone, etreet and alIey
vtdths, and lnvment and etdsralk rtd,ths

Elovatlone (to nearoet f/fOO of a foot) on etreot curbs and
etreet center Ltnee (tncludlng both sldee of boundary etroets)
at lntervale not exoeedtng I00 feet and at breake tu grade and
at etreet lntereeottons. (Wtren etreots are unpaved and wtthout
curbs, shor topography for full- wtdth of euch streete as set
forth ln ttem (lI).)

Betabltshed grad.ee (tf any), ae obtalned tlon the C1ty, of
etroete referrod to tn tten (a),

frro-foot oontoure (one-foot contours where avorage elope of stte
does not excoed I$) accrrrately drarn; epot elevatlons (to nearest
f/fO of a foot) at htgb anrt lon potnte, at top and bottou of re-
tatntng val}s, on baseuent floore, and at treee rofetrecl to tn
lte,n (9) follovtng.

Retalntng raLLe antl baesnent valls; catch bastng ancl stolm dratns;
cteterne, cesepoole, etc., eo far ae tnfonoatton concernlng theu
ls avatlaDle; vater ooursos; ponda and other phystcal detalle.

Etgb uater narke of etreaog on or noar the Br€Bo

Ktnd and condttlon of etreot and a1loy paytng aatl of etderalk
and. curbtng.

Egtabltshed butldtng ltnes along etroote (ehor dluenstons).

trtnd, caltper and accurately platted locatton of leolatod trees
vorth eavlng rhtch are over l+ tnches ln dtaueter and, tn vood,sd
areae, of the moet consplcuous and beet treee at a rate of ap-
proxt'Ately 15 Bgr acre.

Tbe datun upon rhtch elovattons are based. (Uee ctty datrm nhen
posslbte. )

A recomrend.ed uetbod for taklng topograptr.y--tn caeee where lt 1s
practtcable--te to utlltzo as a base ltne a oonvontently Looated prop-
erby ltne an<I take elevattons on ordlnates oxtenaled acroos tbe ette
Eleao Such ltnes @y later be shorrn on the ette of block plane and
the Looatton of proJoct butJ.dtngs ftxed by coordtnates.
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l+ surtvlly nmtrmu{ams.
Uttltty t'4ap

Monuuents

UtlItt-v lrho

-+

The uttl.lty uap uuet gbo, not loss than the follortng tnformatton,
aa d.ortved frou tho fleld survoy and frou.erautnatton of avatlable
recorils:

Btghte-of-[81 €swerE, etorm dra,tnBr rator uatne,, gae mtns,
'Etean riutns, oondulte, tracke, pole ltnee, etreet anil alley
).tghtlng, and other publtc uttLttteE (not lncludtng eorvtoes)
wtthtn tbe elte or !.n abutttng atreete, together rlth uanholes,
catch bastna, ftre trydrante, po11c6 and flre alaru boree, aad
E tutlar appurbenaDCso r

l'tanhole top and tnvert elermtlone of etotm and eanltary Bglrerg
vtthtn the stte or 1n abutttng streets, tncludtng tnvert eleva-
ttone of all connoottng sewore ln .uanhoJ.es; eewer tnvert eleva-
ttone boyoad the stte as necoEoary to establtsh the grade ole-
vattone of all- sslrere r*trthln the ette or tn streete abuttlng
the elte.

Depthe and approxtuate worklng prossuros for vater mlns and
gae rnatns o

Monrrmente

The Locatlon of exlsttrtg uonuments on tho outetde boundartoe of
the elte must bo cheoked and, a pemanent concrote monuuent eet at eacb
corner or angle theretn nhere there te no extstlng pemanent Eonuusnt.
(No umntmoat te requtrod at any bLock cornor at whtch tbere te no
change ln dtroctton of the etto bountlary.) Offset monr.mente, rhere
requlred, aie to be ln Governuent property tf posslb1e, The properby
Itne uap ehoulcl ehol the prectoo posttton and descrtptton of each
monuBent.
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sunYET B4I,IRE!(BIIS. 1
Bonch lhrke
SolI Investtgatton
Photographs

Sench lthrke

A uaeter pertanent benoh uark ebould be agtabllshed on the proBerty
and tts locatton, deecrtptton and carefully checked elevatton ehonn on
the topograpblc uap. The elevatlone of aLL corner rnonuuents ehould ltke-
wtee be eetabltshed anil noted on the topographlc uap.

I

So11 InveetSsatton

Teet ptts, borlnge, etcol ruES be tnoluded tn the sur:vey vork, lf
doetred. (See ttstructurnL Deetgn.r)

Photoeraohe
--r*-a-

lfhe necegeary 8t' r 10tt photographs to ehot, the slte, erlstlng tu-
provemente and eurouniltng netgbborhood uay Ltkertee be uade a prt of
the etrvey rork. An aErtal photograph naf aleo be lncLuded.

I

r
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STAilDARN FOB WAB EOWING

Exo}ud{.g Tenporary Eoustng

SITE PT"ANNINg

GgDgral. . . . . o . o r. . .. . . t r r . . .
Atr Batd Protectlon . r . r . . . . . . . . . . r
DtEtrtbutton, Drelllng Typee ., . r . . . . . .
Deuelty. .. . . r . r. .. .. . . .. . . . o

Slnctng . . r . . . . . . . . . . . . . . . . . .
RelattontoTopographgr, etc. ...... o. . t
0rtentatlonr r... i....... o r....
StreetPlAn. r . . . . . . . r . . . r . . . ! .
Farklng. r o . . . .. . . r o . . . r . r o . .
S"breetlftrlthg. . r . . . .. r. o r . .. .. .
Walkg. . o.. . r . o .. . ).. .. .. . r .
Servtctng; tJaste Removal and I'ueI De11very, otc..
Tgnant YardE . . o . o . . . . . t . ! t . . . .
Iaundry Drytng Yarde, Llghttng, Flagpo1ee, Street
Eocreatton Areae, Sohoo1s, Comorctal trbcll-tttee.

Fed,eral Publlc Eouelng Atrthorlty

May 1r, 191+2
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SIT8.FI*trI{IIG.
Gerierat

Eklst'lng uttltty tnstallatlons ehoultl be used as offecttvoly as
poeetble. New lnstallattone ehould be giveri ibitnrm efftctency by the
fullest practlcabJ.e appltcatton of rodern plannlng techn'tguo. ,

In the selectton of clwelltng typesr'preforence ehoultl bo gtven to
types eoonoulcal tn coet and tn tho uee of 'crttfcal uatertals. Ibrpert-
ence ehors that tlwelltng types not cormon tn a comuntty ar6 acceptable
tf cloelgnecl attracttvely and. 1n an'effoctlve comuntty plan.

Wht1e the vartety of types for drell-tng unlts or bulldlngs ehould
be kopt to a ulnlmrm tn each proJect, somo vartety--such aE one-story
etngLe or trtn untts vlth butldlnge that tncludo several fireJ.Itngs, or
one-story houeod 6roupod. wtth tno-story butldtngs .- favore good plan-
ntng and appoarance. Aprtnont butlcltngs rnay be used, when unavoldablo
ltuttattons of locatlon antl butlcllng sprace uako them necessary.

I

a

n
In prolnrtng preltulnary studtee of tho elte plan, uembere of the

tr?Efl staff and the proJeot doetgngre ebould consult vtth lbcal houelng
anct plannlng offtclale. they ehould seoure fult tnfonratlon concerntng
zontng ordtnancesrl subd.lvtston oodes, an0 proposed pldne' for stroete and
otber publtc tnprovernonts. . Furthor, tbey should 'dtscueE fully tho epec-
laI otrcranetanoeg of rar bougrng--thb need f,or epeed antl econouy, tho
abeolute nooesetty for congerrrng crlttcal uatertals, aatl ,the'gfeat ta-
porbanoe of the ette and utlltty plane tn thle courectton. .,If any. of tbe
custmary conetnrctton ltms can.be <leferred, the tleetrabtltty of dotng

t

tt
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2 SITE PIAI{NING. I

Atr Batd Proteotton

I. Ia the crttlcal areao wtthtn 200 utles of the Atlantlo and Paclfto
Coaete antl 100 mtlee of the GuIf of lileatco, proJecte ehoultl be planneil
rtth a vletl to protectton agatnst enetry aertal attack. trocal tleetgnere
shouLd comuntcate vtth the DtEtrlct &gtneer (U. S. Engtneer Deprtuent)
reaponelble for tllspereton, cauouflager and concoal,uent of utlltary
eetaDltehente adJacent to l{ar Eouetng ProJoots. Peniltng rore tletalled
tnvesttgatton of protectlvo Eeasuree, the follow{'B recomerdattoas
ehould be used ae a gultle ln ette planntng:

a) The pttern of ette plan arrangeueat Ehou1d be furregular tn
apl,oaraDcer Thls ts tnportant to reiluce the poeetblltty of tbe proJeot
belng tdsrttfted frou the atr, anO to reiluce the hazartl tn caEe of
etraftng attack. Iong etratght ue of houeee are more vulnenable than
trregular arrangment e.

b) Cloeed courts ehouldl be avoldeil elnco bonb exploelonE prottuce
greater tlaroage ta eucb courte than tn trore open areao betseen bul!.dltngs.

o) Stte plane ehould be eo arranged tbat there te uoro than one
ueano of vebtouLar acceee to the proJect Bloar In addttton, the layout
of butldtnge Ehoulil pemlt accoss for flre-ftgbttr€ egutlment.

d) The extont of lnvement and other hard eurfaces whtoh wl1l tenil
to etop bombs at the eurface ebould be mtnlmlzed.

e) I{atunal camouflage, euch ae treos, woode and foltage, forms a
btghly destrabLo tSrpe of Brotectlon and shouLd be consldered 1n ette
soloctlon and proserved tn ette plannlng.

Revteeil
7-28-r+2
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8I[8 PIA!IffiIG,. 
'...; Atr Ratd Protcctton..'

Denstty vtlI be ,tnfluenoeil by the naed for:€oonouff,lh oost'aa0
crtt{E]lEertalg and for tbe reil^uot.1.on of ,travel dlbtsrces. : tbtr
tbe purpoee of the atr raidt protaitton .q,tauttardls quoted above, a
property denelty of etght fautltoa por, qcro rquld'be.ocnmonly practt.
oable on lErge outlytng ettes. Ihban pp.oJqote sboultt be studte0 to
deterttae the uost favorable balance betileen the tlenelty and other
protoctlve factorg . t:.;,. , .

An advantage of a denslty as lotr ae poeslble coneldorrag'oogt rind
crlttoal rnatcrtale le that tt reduoes thc dange of large oonflAgre-
ttoas. Ih1ese an ertraely.rtde epaolng of bullitlnge.te feeetbler'tt '

te usualJ.y well to axraDge the butldltnge tn groupe'or etrl1n Eslnmtcd
by effoctlve ftre breaks. Econoruy of gtte tuproveueata and eaae of
aocese are aleo favored by thls klnd of planntng. Stnco uoet ette'tn-.
provoents are of a llnear mture - Btroh ag streeta aud uttllty ltnes -
lt tE poeetble to cmbtne efflotency of ette tmprovoente rtth a low
property 0enetty by ustng.elrtpe or loope of tntenstve develolroent,
eumounded by relattvely undevelopett opon Ets6er . , . l

)

C

Revtsed
?-28-lta 1816l+l u

The abovo reggEqmpghllgnB. congenntne q-tr. ratd proteotton ghoulil,
De follmed ae closcly ae pobetbler; Dut tpe spectfto.o'ohdtt!.ons'Of
aoh proJoot uugt be aonstdered. Plannlng for tnconeplcuoueneea utl!
be affeoted by the ertettng emtrorment. Itregulartty of, the plaa
ebould not be carledl to thc potatrof. secrtftofng ltvabtltty or uktng
tt 0tfftcult to rcve tb:nolrgb the prosegt !p a bleokaut.':8orre of '.: I ''
Dutldlnge are obJeottonablp rhep thetr aro lopg'aud etratglitr.thue
factlttattqg.Iorr lsrol attaokg ittn Uoule.anil paohtoe guas. 'Curneil
or Dent ror;a'gtve eubetaattally tbe eaue protectton (a[ a gtven denetty)
as a scattereil plactug of, tho butl0trge andl are nore conveatent aod
Eoonoutoal. :.,

I
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ll SIm PIlXf,m.
Dtetrtbuttoa, Drelltng Typee
Dengtty

Tbe dlgprlbutton of itvelltng !4!g, by ntnber of betlroons gha1l be:

One bedroou 0 to 10S Three bodroorne , 21* mlnturmr
fro bettroous 60 lo 75$ Fotu bedrooug, O fo )fi

Oue-bedrooo untte are htgh tn ooet Ber person houeed; the propor-
tton of theu Ehoultl be kept Lor. Incluelon of eoue four-bed,rom unlte
ta usual.ly advteable

fhe nr.uber of large untte aboul<I be detemlnect (as far ae coet
ltuttatlons porrtt) Uy ttro Atetrlbuttoa of fautly stzea ln tbe norul
comuntty, oot by fantly etzos of tn-utgrant rorkors rhtch are cmon\r
EmIIer. The ertra bedroms tlurtng tbe emergency nay be uttltzeil for
Iodgere.

Deneltv

-
Densttlee ehould bo vlthln the ltnlte of the follortng table unleee

erceptlonally favorable or unfavorable condltlous Juettfy tlenstttee falI-
tng outelde these rapgosr In order to coneewe crltlcal rnaterlale, hrgl
clenetttoe, approacblng or, tn eouo cases, exceed.tng the top ftgures ae
ette condttlone pemlt, are deetrable.

D. U./Acre

,)

?

)

Densttys

PropertyDrelltng $po Net

Detaohod housee, 1 etory
Detacbetl houses, 2 etorteg
fYln houees, I story
Tvtn houeea, 2 etortee
Bo hougea, I story
Ror housee, 2 etortea
X'late, 2 storlee
Alnrtuente, J etortee

Prorerty 9g!!I, ueea for rougb calculattons of thc capaotty of
ettee before plAnntng, ts the nnber of untte per acro of land pur-
cbaeed, utnue areas unflt for butldtnge or for playgroundg or other
proJect use.

l{et denslty cannot be calou]ated, cloeelgr unttl- plane are cmpleted
but gtvee tho beEt coqnrtson of llvabtltty lf eaue threllrng type lE
usod ln plana coulnredl. ft te nrmbbr of drelllngs por acre of area rltth-
ln property Llnee (to be userl for tmectiate tlevelolment) taoludtng urrow
serrtoe drlvee, aualL play areas, eltttng-out areae, laun0ry drylrrg Snrile,
and attouoblJ,o prktng areae, but orcludtng all pubL1c etreote rhtab tra-
verso the gtte (rhether ertatlng or to be dodlcated), lanil resetred for
future developnent, unbulltlabLe hd, uaJor recrettoa or lnrk areao or
uaJor autouoDlle prktng EIEces vhlcb are adilttlonal to the @er-all ptlo-
Ject pattorn of oBm BIEces, anil tbe land oovered by or tmedtately asso-
olated rlth cmuntty butldlnge, oentral or group heattng plante, am-
uerclal butLd{ngsr ad other Don-rogtdenttal stnrcttnes.

EevtEed
7-28-t+2
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SITE PIAMTIIG. 
'

Denstty
Slnctng

Deastty (Conttnued)

Denetty ehould be comelated wtth dwelltrrg tfpe, atr rattl protec-
tlon, land cost, topography, econcmy tn crttlcal uaterlale, clty plano
and zontng laws, Local cuetous, etc. Denstttoe ehouLtl not be eo htgh
(for each dvelltng type) as to tnply earJy obeolsecence nor eo 1ov ae
to cauee htgh slte luprovoaont coets, hlgh proJoct and uuntctpl uatn-
tenance coste, and tonant yarts greater 1n area than can be ve}l matn-
tatned.

Spactns

Ubg4 butl41tUs lle ln paralle1 rovs, recororanrlerl nlnlmtm average
epact@-aF6T-

One story l0 feet.
l\lo story )5 feet
Three etory 6O feet

ft te ueually ilestrabLe to reduce the slnce at one stde (up to
l:1{), tncreaslng the othor by at least the samo amount.

. Mlnlurm geparatt_on of etpgLe ancl tvtn houses, tn the^ row or Broupr
(meaeured end-to-ond of twtrng and etde-to-etdo of slngles) shall be 20
feet. Brd-to-ontl spctng of butldlngs contalntng over tvo rrntts should
bo about bal-f the ulnlnrn epaclng of the rordo, gtven abore. Uncler e'ono
condlttons the eelnretlon of groupe of not over etx unltg by elnces of
at leaet 2) feet results ln roduoed tngurance ratee; for detatle oon-
eult local rrndenrtters.

a

t

('
Of,fgetg aq! be_nig tn the all,gment of bulLillngo tn a ror nay be

aeerffie aad to tncrease llyablrrti by eeourtng better
outLooks for encl wlndows. DtEtanco betveen offset onde ancl betveen
butJ,dlrgs tn corner-to-corner relatlon ehoulcl be atlJusted to perrtt con-
ventent allocatton of yarcls and eatlefactory Itght, ventllatton and
prtvacy. In angular relattonshtpe, corner-to-corner dtetances less
than LO feet should be avolded.

Butldtnes lp en9,-to-ogd qe]atlon, wlth tha end coupletely oyer-
Iapped by the elile, ebouLd be at least ]O feet apart tf one storg, J)
feet alnrt tf uore than one etory.

On qtlltary reserrattons epctng of bulltllnge ls controlledl by
specta} rules.

Revtsed,

t
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Eelatton to Topograptry

A11 Bhystcal features of the slte must be constdered 1n mktpg the
stte plan. Erlstlrlg tregs should be tncorporaterl tn the destgn. For econ-
ouy antl speed of constructlon, butldtr€s ueual$ shoulil foLLov the contoun
Itnoe" Althorrgh uodern uachtnee have factlltated heavy gradtng, the tlmanO
for thts equtpnent for other defense work tnakee tt destrablo to restrtct tte

6 sIIE PIANNIIIG
Belatton to Topography, otc.
0rtentatton

Gradtng sba11 be destgnetl to carry off eurface vater. Betveen butlil-
tr€e, reverse cursres at uoderato gratllentg are preferable to etrrlght antl
etoep terrace slopes.

Breake ln flogr LevgL ehouLd be.avotded vhon praottcable to dg so.
meati-ffir6rE-illr6iiForced concrete conetruotton ehoulal prorerible bo
llnltert to 18 lnches,

Extettne uttltty llnee ehould be ueed as fully ae posetble. l{ew butlit-
rnge uuef, cteai-erf-Ef,frrgEaerground plpes by safe dletancos ( L0 feet ts a
cormon regutreuent) unless speota! constnrctton ts ueed.

0rlentatton

Follor local!.y deetrabLe'expoeuro to eun and rtnd tf thte oan !e done
vlthout undue sacrtftce of goott relatton to topograpby antl other ltvabtllty
factore.

D

?

;

Outdoor offect of orlentatton (ileetrabtllty of butlcttng-shadows 1n
suuuer and undoelrabtLlty of valls, entrances, ground ancl paveuents havtpg
no ntnter sun tn regtons of heavy snowfall) ehould be conetderod, a's ?oL1
as tndoor effeot. Ih northern etates, to avolil north exposuro long bulld-
tngs should lle at least J0 degrees off an eaet-rrost ltne; prefemed allgn-
ment te norbh-eaet to south-vest, vlth tho longer vaIle faotnS southoast
and northrrest. In the South, east-rreet allgrrnent, gtvtng ful"l eouth ex-
posure, ts generally prefemed.

l.

,}

I
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SITE PIANilINe. 7
Street Plan

Tho stroet plgg, vhen practtcablo, ehail be go d.eslgnod ae to pomtt
aedtcattoilffitiE-ti, eerntce drtvos, antl poestbly parklng areae. Con-
structlon of pavemont, curber aed etderralke ehould be held to a mlntum,
but for convontenco tn eervtclng, no entranoe door (preferably rear) shail
bo at greater cltstanoe tban 200 feet from a lnved street measured fron
the lnvment edtge to dloor vta a lnveil valk.

SupqDL-OOk plarmfng ebould be used rhorever praottoable. Streete

-

trraverelng tho proJoot preferably shouldl bo plannetl to reduco thelr uee
for thror'gh trafftc. Cul-ile-gao etreets are ugeful as a means of protect-
tng unalL nelgbborbootls frm trafftc danger. The Loop or ttl/' drtve, hor-
wer, ts prefemerl to tho deatl-ond tlrlvo becauee the "II' plan combLnee
conventence of ctrculatloa wtth protectton fron through trafflo.

For eurf,a.ce dratErge, natural. clratnage couises ehould be used ae
gtreet locattons, or other prortaton uatle for safe flot, of etom water,
to reduce tlamge by ralne exceedtng capctty of etom EeuetrE.

(

Acoees to pTo.lecte ebould be flou secontlary streetg. More than one
potnt-f acoeoe-ts requtred (See "AIr Batd ?rotectlon", pagee 2 and 5).
A uatu trafflo stred formtng a boundary of a proJect should be kept a
fleeuay, when posslble, by avotdlng tmfflc connoctlone rttb the proJect.

Ftre
shouIA:56

protectton must be consldered tn laytng out etreets. Plans
checkod vlth Local flre offtctalg.

I

{

StruLe-Iane aerylce d.rtveg uay be usod to serve no uore than four
dvell.tng unlte.

0n utlttary gI naval roeerraltons thoee standards apply onLy ln so
far as they do not confltct rrtth the regulatlone of the ullltary or
rpval organtzatl.on concorngd.

EelDqcle frou bounda.ry etroets (rtght of ray ltne) shouLtt be related
to tu6-lFffi'rEEtffi. tr'tfboen feet 1e the ueual ulntutm
or eecondary or reetdenttal etreete rhlch are not llke1y to be utdened;
along a heavy trafftc etreet, lnrttoularly tf tt te the prlnctpl etreet
frou whtch the. proJect wll-I be soen, a ltboral setback should be ueed,
euch as ]0 or l+0 foot. Projocts located on uaJor fast traf,ftc btghrays
ebouLd preferabLy provlde a greonbelt of around 100 feet ln nldth, to
protect the proJect frm. noteo and trafflc danger. llhen a proJect tn-
cludes a corner fomod by pubIlc streete, ono of whlch camtes tbrough
trafftc, a epeclal- eetback from the cornar ehouLd be ueed to tneure good
vlelbtltty.

,-Lr-,a t8l6t+l E



B sITE PIANNII{o.
Street Plan
Parktng

Street 41g (Conttnued)

Setbackg, frou art.lagent ?qfidgbie pro.porty should protoct all drell-,
tngs from sertoUe lose of Ilvablltty. The offoct of uuntotpal eetbacke .

should bo conetilered tn thts c(*tnectton. In genoral, the sotback at
parby bountlartee shouLd be J0 feet frou reetdenttal butldtnge rbtch are
parallel to boundary and 15 feot fm enrle rhen butldtnge are porpontllcu-
lar to boundary. I:r lor-denslty proJecte, greator eetbaoke tban these
ehould bo ualntatnod.'

Parklne ''

Parktng for 1OOS car onnersbh ehall be ueed as the nonral etandaral.
Any eualler poroontege uust be olearly Juettfted. In aLl oasee the elte
plan sba1l'pemtt tbe futuro developnorrt of IOO/ parktng. Parktng on per-
tueter etreets shs1l not be tncludetl tn a calqulatton qf the parktng space
avatleble ln a proJect.

Ibr s1ngle and trtn houees, beet
preferably long enougb to brtng

prkecl cars nearor betweon bulldlogs.

For ror antl amrtunont dwell,tnee, or when topograp[y uakoe stub park-
rne rffisE$'rEloitiE'ffiET ffiffi;urbs ehould-be ueea. Dccept rhen
tlenstty ts htgh, or lf court servee oomwrtty butldtng, numbor of cars
preferabJ-y should not be more thgn tsn.

Allomnco for future conetruqtton of Saragee or car porte gball be
uado when locaIly tleetrable. ,

Sarklng areas preferably ehould be located at ends of butldtngs rather
ttan botween lnralJ.eL role of dve3.ltngs.

,

?

Off-street Earktns 1g lgg[ggl,.
parktng 1s etub frm street lnveuent,

rl

)
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SITE PIIM$Ire.
Stroet Wtdths

Roathray rldthe, botreen ourbs or frm edgee to edge of lnvment vhon
curbs are cm,ttted, aret

9

t
MlnluruP

L6 ft.,

18 fo.

Preferred

-

15 ft.

20 fb.

(l

2L ft. 26 fr,.

,0 ft. 52 to rl+ ft.

,6 ft. ,5 ft'"

,2 f\, ,2 ft,

,8 rt. l+O fb.

5l+ ft' 56 to 50 ft.
In regloae of heavy snowf,all a two-lane serlvtce drlve wlth curbe

ehoulat be 18 feet anil the two-Iane access drtve ehould be 20 feet.

Tbe 2h-foot and Jo-foot vlttthe, for two trafflc lanes and prallel
parktng on ono etde and both etdes, reapectlvely, glve only p-foot lanes
for trafftc and 5-foot lanes for parktng antt ehould be uged only ln low-
denelty lroJecte. (See Parktng)

At leaet the tndtcated [prefomod.t' ntdtbs shaU bo used on ournod
etreete and drtves, etnce sltgbtry more space ts needod on curres for
trafftc and lnrktng. SttII greter vlttths ehouLd bo ueod at ehar2 turns.

In ord.er to provtde a ralktng targtn, fenclrg ard ehrube ehouLtl not
be placed dtreotly adJacent to tlrtvoe used as wa1ks. I{here lt lE necos-
eary tbat rlrtvee paes between tvo closely slncetl butldtnge, eufftclent
spacc Ehould be provttled for at leaet one etderalk.

To prevent dauage by (and to) car and truck overbange, stroet ard
parktlg Invments ehould clear oletructlone (ae buttdlngs, wa13.s, polee,
treee) by 2t - 5" unless the topogmphtc or plan condltlons mke a re-
tlucEd clearance preferable.

a.

,t

,-15-l+2 $r5lr, B

fto Janog (servtoe drlve)

fvo Laaee (mln accoss drtvenay;
prktng provtded eleewhere)

f,rro trafflc lanes plue prallel
parkt+g on one slde--or oao
free lane and parallel
parklng on both ettloe

frro trafflc larree plus 1nralIel
parktng on both eldee

I\ro tmf,flc lanea, plue rltagonal
prktng on one elile

I\ro trafftc lanes, plue ittagonal
parktng on both etdes

I'wo traff,tc lanee, plus pezpen-
dtcular perktng on one etde

frro trafftc lanee, plue perpen-
dtculnr prktng on both stdoe
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In the walk plan tte eophaots'.ebould be on a IogLcaI eysten of matn
through ralka, avotdtng noneaEentlal connectlone for caerul convantenoe,
fhe lnveuent ehould be dtletrtbuted, nhere tt utLl be uoet used, entrance
walke belng.uade narrol, to pemtt ctrculatton walkE to be rtde. In uoet
plans couprlslng grouperl dwelltnge, walk accosE to front ard rear iloorE la
cleetrable. tlaste collectlon (or tranepoztatlon by tenant) nuet be by
walke or other lnveuent.

I{aIk rtdths. For'etdgnaLks and other publlc nalks l+t should be ueei
aa gei?E'Lffi?ard. If, a valk collects the trafftc frou a oonatdterable
area (say 100 untte) )r vtLl be neceeoary. A walk eervtng a very eua1l
nrmbor of untts rnay be lr rtcle. If a etroet has tro etdevalke, theso need
not be of the eaue rrtdtb. &tranoo ualke eetrtr:g one or two untte, tvo
feot bthturm.

, In proJocta above or Delor the ordtnary range of elze and denettyr,
the valks ehould be illuenbtoned to neet the epectal condttlone of the
proJect,

{ etdfiralk on ono etde ggl[ of a proJect Etreet carytng g9Dg,ral
trarrIc@rEtEGffir-ffiorab1ecticrruetanoeeeuohas:-(")very
lor peilestrlan Load on one stde of etroet, ao vhen street prallele Bro-
Jeot bouadary; (t) proJect mall or etroet ehorb; (c) topographtc con-
dtttone unfavorabLe to stdgnalk on both etalee. Stderalks are the favortte
play placo of young ohllclrea; they should not be oratttocl unlese there te
avatlable elserhero a omplete syetem of ralk comunlcatton betweea the
dwel}tng unlte,

Stilflralks rnay be g,nttted gn bpth stdee of resldentr.s]. Ianes, not
carrf,rng general trafftc, unrler tho contlltlons etated h the precedltng
paragraph.

Stepplne etones uay be ueod to gl.ve accese to one iloor of a houee
vben another door hae Etandard valk access. Stonee 18" sguare, set 2r
l+tt center, are recorurnended. Stepplng stones are useful for taltng up
uoderate eurface gradtente.

A11 publlc ralke Ehou1d cloar obetructtons (ae polee and planttng)
by tvo feot; entrance ralks ebould, cLear by one foot.

Avottt etere $ yglke. Stngle rtgere ehoultl nevor be ueetl. OutetAe
etepsEdttlffi 5'5'ffi?6'er thai fi" rlser and 10" treatt; 5n rtser and
L2" tread ts prefemed. Avold eteppett rampe. A 6radlent ae hlgh as L5$
nay be uged tn ptreferenoe'to stope, provlited that a handratl le lnetallod
aloag ralks oteepor than 10$.

Walks at parklng aroaa vhere care etanct perpondlcular to curD ehould
be tltuenetoned to aIlor for car overhang. Ftve feet plus curb te mtntuun
unlese strtp of speclal lnvement (as used partDg bloole) ts provlded at
ourb.

If a. grasE strlp ts left betweon slaleflalk anil crrb, recomandetl nlnt-
nrn wtd&h Ls four feet.

I
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SITE PIANTTIIE. 1I
Servtolng; tlaste Rmoval
and X'ueI Deltvery, eto.

The ette plan muet provtfle arlequato faclltttes for carytng out the
contopl.gted Echme of eerrtclng, fhe echmo of wasto rsnoval must be
correlateil rtth the stte plan at an early etage. Muntctpal regulattons
ehould be ascortatned.

Garbage collecttoq. I,lbore poaelblo, arrange and plan for rltrect
uuntotpal houee-to-houee ptck-up as an econoqr to proJoct and oonvenlence
to tenante. In aII caeee except vhere place for receptaclee te tncor-
porated tn houee conetructton, provlde, preferably at kttchen rloor or
noar serytce drlvo, a pavotl or gravelled area for naete roceptacles, rtth
eultable screon, guch as a lor fence and planttng.

The type of heatlng affecte the arrangement ancl oost of the stte
develolment; fr,r ooal-burnlng equlpnent, lnvement ehould be wlthtn tho
dtEtance locally practloable for the oconoulcal deltvory of coaL. Irhxt-
uru tltetanoe for doltvery by ohute varteg locally fron B to 25 foet.
Uee of hand-operaterl carte and of bagged coal ehouLd be tnveatlgatetl lf
condltttong aro unfavorable to drtve acceEs to alL untts.

IocaL oll deltverJ llnt! frou. truck to etorage tank ehould be
checked. It te ueually betreen L00 to 200 foet, from.rbtch rleduct 1O
feet for handltng hose.

,-L5-\2 18r5l+, E



T2 SITE SIANNTIG.
lonaat YardE

Yardq Ehould be provtdecl.for alI fantlleec Boar yrarrte use0 for
cLorthes ilrylag eloulil be at lagt 25 feot deop rhon feaelble, rlth 12 feet
ae a utnlnte. Steeply.eloprrrg lards shoulil havo at lcaet l2-foot dcpth
bavtng a gratllent of L4 or leeE. Eront yarde uay be retluced tn 0eptb to
B feet, the normal ntnlaran eetDack ftou proJeot walke to tneure reasoDablc
qulet and prlvaoy. Iarge 5nrde prefepablg ebould be glven to large 0re11-
lnsol

tradttfonat coaogptloae of front and rear y?rde (and rolatton oforerr@ i6t-E6lFoii&6ilffir praDg uust be con-
ventent. ,Eytng clothee ta 5narda frontlng on ctty etrEete or utn pro-
Ject etreete, or on ltvlng room stdle of house, le .uauallf not acoe;ltab1e.

ttqlk'Dlana uuqt pemlt onterlng the dlwelllng untt by a iloor gXvtlg
aocedE to the ltvtng roo rtthorrt peelng througb tbe kttahon. A plan
vhtch oonflnes ascesE to kttcben etile of butl0rng le pemleelDle oaly tf
tlwelttng untt plan provldes acoeee to ltvlng roou vtthout 6orng thnoryb
kttoberi.

Sront-lg-rgar Errangea,ont (ta rUtotr aLI unlte.faoe tbe Eaue ralruraglfrBEft,Eail?iidB ta oontaot rtth rear yarda or nart i.6rr)
fe pirutestble tf pfantfng Eopamtee roan yarrts froo lvelltng froate (ioil
ralk gtvtng acoess to thm) aad lf aerrtclng arrangments are eatlafao-
tory. f,bree-stot';lr butldtnge pref,erabJry ahould be patred or grouped oo as
to provlde rtfuonttr courtg not ueed for clothee drytng.

Belattone betueea mrds and ilroll{nR unlta. arld betveen froute anil
rca re?TGiiAriEE-1i:rt E-AoiF'qiiis Fde-,)iidt be rorhett out carcfulry,
atthertng to a constetent Eoheue and avoldlng artcard aud exoepttonal re-
Iattoae that uy cause tnconveutence to the temnts and frtctton betrceu
theu.

EEIEEE, 4!g, or atlttrqEg plan uuEt eJoov a1]. trartl or lot ]lnes. Ih-
tee e EEifFicGIi eE3i6il-E6r6ffi ilEafrffis-I-a sEil"EiIsffia rrg ) r
yarrt ltnee uust be tndlcatod on the growrd by planttng, poete, rnarke on
ralke, ooncrete uarkere eet fl,ush uttb eurfaos, or othen eatlefactory
ueanB.

I
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SIIE PIAilNIIW. 7,5

Iaundry Drytr€ Iarda
Llgbttng, Flagpolee, s'treet Slgne

Iaundhy Drytur Yar<Ie

In tonaat yar0e, provtde slnoe for olotbes ltnee ueaeurtrrg at loaet
)O feet, for one-bod:ro6n[ untte, 6O feet for tvo-bedlrom unlte, and ft,
for Larger oneE. I[orually, suppl.y each'untt ntth'one vood poet (rourd
ccttar-poet uguaUy cheapeet) rttb book or iroortr ptn; a0d,lttonal hooka. tu
house rall. A beaw poet at yar0 dtvtstm uay serve tvo rrntta. One rua
of ltne sbould be close to a nalk. If thtg tE tupracttoable and tf soi.l
condttlone requlre tt, euBply narrqv gravel or other valk paralleltrig a
run of llne, If erporiure to eun ts'favoraDle and, total length qf llne
fu eufflotent, avold placlng poele oyer 2J feet f,ron hqueer for vtenatr
efJaot of rear yard Bleoer : '.

Ltshttnn

'Outiloor ltghttng eboulil be effecttvely relate4 to planttng anil to..
layout of play aad ettttrg araao, na1ke, stepe,and naups. The tLlml- .

natton provtded ebould bo of conier:vattve tntenetty but .eufftciently
dtstrlbutert to eltulnate dark areaa oepectally at steps. Ianps attached
to non-dveil.lng butldlngs my be ueed tn plaoe of poete.

Elagpo1ee

Provtde a vood flagpole, )0 to )0 feet htghr. at uanagmont offlce
or comunlty bulJ.dtng preforablJ near a trnved poz"blon of tbe play arear.
for conventence 1n patrtotlc cereuonteo, otc. I{lth the approval of tbe
ullttary authorttles, flagpolee uy be outrtted tn proJoctE on arry poeta,

,

Provttle etreet nauo postsr'aleo trafflc controL and othEr etgna re-
qutreil. Thelr locatton uay advantagoouely be shorvn on a plan aleo ehor-
tng horree numbers ae regutred for 1nata1 dellvery.

I
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1I+ SITE.PI"ANNIITG.
R60rmtton Ar@e, Bchoole,
Comerctal lboU.tttee

t

Recr?attog Areas

S1nce, well correlatett rlth tbe reet of the ette amangement, ehoultl
be provtded.for tho comuntty butldlng and .outdoor recreatlon factltttee
spectftetl tn.the gecttou on tt0o@unlty trbctllttee.rl

I

Sohoole

If tnveetlgatton tndtcatee that the proJect nust lnclude slpce f,or
a nerr echool'and grormcls, the etto BIan should lnclude an approprlate
aroa, conventently related to other features on tbe proJeot. Ilnleee
othenrtse agreorl rtth the Local authorttlos, eeven acres ehould be a1lo-
catetl for each elementary gchool. fhe ueual enrrolluent ltult per sohool
le 1200. fhe aottctpated olementary school-age populatlon tn ilefeneo
proJects te .7 chlltt per faro,lly. The schooL playground atte preferaDly
ehould not slope uore than lr$. For htgh school requlrouente, conEult
looal offtotale.

Comerclal Ibctlttles. etc.

In proJocte dtstant frou torns, approprlate meaeuros should be taken
to aseuro such comuntty serrtcos as stores, flre antl poltce etattons,
poet offtcee, churches, transportatlon temlnale, etc. If uoet of theee
are to e on prlvate property, an effort ehould be uade to brtrlg theo Lnto
comentent plan rolatlon to the proJect. lltren an aroa te to be lncludod
for comerclal butldlnge vlthln the proJect s1te, the apprortuate amouut
of elnce rogulred (subJoot to rnocltflcatton after study of the epectftc
case) vtll bo one foot of bulldtng frontago per ttvelllng unlt, whtch
(counttng a lot itepth of I00 feet and an adcltttonal 100 feet ae a ltberal
provtston for lnrkrng) vtII uake 2OO square feet per unlt.

A publtc telephone acceselDle day and nlght ehould be provtded tn a
uanageuent, comuntty, or roetdentlal bulldlng tf none 1e othenrtee con-
ventently avatlable.

I

I
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SITB MUEEEII(}. 1
Crltlca1 l.bterlals
Baptd Conetructlon
&rgtneertag layout

Crtttoal !'hterla1e

[he foreuoet constderatton ln.ette engfneertng rtestgn uuet be the
Econouy lu oonstructton should be sao-
opetattng cogts aseuned, antl gousnbat

lnfertor construotlon cmployed, rherwer noceooartrr to attatn thle ond.
So f,ar ae tbe etan{larde dleeorl.bed hereln Eay prove tnconstgteat ntth
tbta poIlcy, or at varlaace vltb mllnge of the tlar Productton 3oard,
thcy ahoulil be dlsr.egarded.

1

I

fbe deetgner ehoultt be reLL tnfomedl ou tbe crtttcal naterlals
eltuattoa at the tlue the proJect le plauetl and, tn evorly tletall of the
vork, he uuet be prclnrEtl to lay aetde rtstandard practlce['tn orter to
utnlutze thE uge of uetale aail otbEr Bcaloe utertale,

Faotd Congtructton

Other rnfortant factore to be taken lnto account aro stupltolty of
deetgn arrd tbe uee of, uaterlale on nhtch bost aleltverl.se cari be obtalnetl,
so as to pemtt couplettng etto lqroverment conetruotlon by the ttue the
houslng te rea(y for ooculnacy.

'\

a

*********

&gtneerlng Iayout

The engtneertng layout
full tafonnattoa neoded for

of the proJoot constets of plane gtvlng the
etaktng out butldtnge, roathnys, parkrng

argas, naltnays aud Etullar eruface lnproveuonte, aleo for eetablleblng
streot llneE and house l-ot LtaeE. Esaenttal orsve data ehoultl be glven
for streote aad drlves. For slte plaue la1dl out oa rectlltaear ltuee,
butldtng locattone uay be flxeil by reforence to streota aad drtvorays;
for lnegular slte ptans t[oy sbould be eetabltehed generally by coor-
dtnatee, to rhtch the street aysta shoulit aleo be referenood.
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2 SITE EEilEEnIIEi ;
Gradee aad $urface Dralnage

The proJe.ct gratle de.stq& conEtgte of tho ftrtng of bulldtng floor
elEvattone anil of ftntghod gradee for proJect etreeto, alftve.E, walknaye,
latue antl otbsr slte aroae. Proregulsttee to the grade derilgn arel

:-. . .

An aocurate topggraphtc euwoy of the ette.

E6tablteherl grados f,o'r ctty streets bordertng or traveretng tbe Ette.
:r".

Grado Elevattone of ertettng sorore (unleee euoh sswora aro of, ampJ.e
depth to eenro all prte of tho ette).

Adequato lnforratlon orr'got1 oonttttlona.

The eetabltehtng of, the aartur+ and utnlmm ponntgelble betgbte of
butldlng floore above ftntebed grado at butldtngs.

ftrtug the cross seotton of na etreete and clrtvoe.

ihe o,rlncteal tlegtgn foaturogr.aparb fuou stuface dralnage, to be
borutderedt ln d,weloptng proJeot gradee tnolude the follortng:

A reagonabLe baLanco of cut anrl ftLli

Avoldanco of .ftlle rhtoh rlll attd to depth of butltltng foundattons.

Eltndnatton, so far ae posetbLe, of steps ln yartl va1kE and at butl0-
tng entraDCoor

Guartltng agalnet tavy proftles tn va1kE aadl drtves.

Avottltng earth banae nherevcr poeetble.

Meettng gattsfactortly aotrraX. grountl 1oveIs at ertettng trees whtob
are to bo proserred.

I

t

I

,

I

Keeplng flntebed gradee ae hlgh as practtcable, vhore rock ullL be
encotultored cLose to tho aurface, tn order to utntnlze the cost of
uttllty trenchtng. '

,.L:,.IQ 18fi|4' fr
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, SITB trEEII{XEAM. 
'Graderi and Surfaoe Dratuge

Effectlve bFrf,aoe dratnage of alL proJeot Areas'shoulit bo lnErrred by:

Gtvlrg aileguate, conttnuous elopee to aLl lartB of tho ette not occupted
by butldtngs, ralks rrot adlJotntng gutterE to be gtven both croee elope
and longttudlnal elope; provtdtng lnalttve alopes avay f?m butldlnge.

Sloptng lawne and plante<l areae toward etroeti, drtveways, vaLke, antl
othor eurfaced areas. ,

Provtdlng for surf,ace rtratnago dlroctly tnto pubLtc streete to tbe great-
oet feaelblo extent, tn ordei to obvtato or llutt the need fon proJect
etom, seflersr

Avottttng gen€raIIy dralnage frou ralks or other pavedl eurfacee oato
graesed areaei parttoular\r avol.dltng flor acrogs raLkraye.

Provttltng etonn nater tnlete, wbere necessarlr, to trtercept tho tnartnun
nur-off for uhtcb tbe Etom Eerer syetm (ff any) ls doe1gne0. In.Iooa1l-
ttee uhere heary ralns ooour, the follortng may be used ae a rougbt gutde
for detetulDtng the syacrng of etornn uator tnlote i

I

Iooatton of Stonm, FIor

Ia etreot guttere
Ia Eerrtce drlvee
Along raltcaye

Beoouonendod l{arluun Dra tnage
Area

5orooo to torooO eguare feet
,0ro00 to 601000 square feet
Irr00O to J0r0@ sguare foet

Avotdtng pockots rhere etoppage of a clratn vouLtl roeult tn tlanage to
butLdtnge or serloue vaeh across plantod areas.

Gradttrg nttb utuost care the ground etrface untter butldtngs, rhtch have
pter founrlatlons, so aE poslttvely to eltulnate any..dopresatone tn vbtch
water ulght col}ect and to provtilo dralnage to the'ertertor.
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l+ srrB tsGrl[EmrnG.
Gradee and Surface Delnage

Uef@lq a4d. nlnlurm elo_peg: So far as slte topograptry and coet con-
e raerili-one-pEiilrifffiJeEIGrlopee ehoula bo kept r tttr tn the f o1Lor tng
11ntte:

Ctrculatton and approach waLks
&rtrance ualke
ProJeot streete and tlrtveraye
Surfaced pJ.ay areae, etttlng areaa , eta.
Grageed areas
Earbh banke

l'!axturqn

t5,@fi*
6,oo6x*
B.ooB***
2,Oq

1).00S*+**
3 to 1x*n**

uStinq

,rq
.oq
.rofi
,4
0otr

0
I
0
0
I

a

a

*For slopes erceerltng 10fi, tn proJecte tn the north,
provlde wood hanclra 1I.

**Steoper slopoe pemtsslble provtdod grade flattens
at bulldlng platfom.

x**1,O}-fi for gravol, sand-cIay and. rater-bound nacadau.
****Ugs naxluuu eLope of IO,OGy' tn yarde for a wldth of

at leaet l2 feet around butlcttngs.
x****$]epes steeper than 1)$ are usually sodtter or planted

vlth ground oover or ehrube.

Gracllne Plane: Shor ftnlehod gratlee, by spot elevatlons, ln the
fulL dotatl necessary for tbe prectse staklng out of stte gmtllng and
the constructton of surface lmprovements. Glve bulldtng fJ.oor eleva-
ttone anil flnlshod gratte elevattons at bulldlng entr"anoee, at cor:nors
of bulIdlngs, at lntersectlone, tomtnl and breaks tn grade ln roathray,
waLke and other lnvod areae, and at breaks tn grade of larne and Blantod
argag,

It ts not eseonttal tbat tho proJect drawlrlgs lncludo roadvay pro-
f1Loe but, tn any event, curb grades (or gradee at the slde of the road-
vay whon there aro no curbs) ehoulat be showa on tbe gradlrlg p!EE. Such
grados shoultl be gtven at the roturns lnto tntereectlng etreets and roade,
and olserrhore as regutred. YerttcaL curre data ehould aleo be shown.

Ftnlshed grade contours ehould bo used onLy when the requlretl gratl-
1ng cannot be ehovn practlcably by epot elevatlons. Do not show grade
contours crosstrg roadways or other surfaced or€EBo

.,

)
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SITE UEII{ffiITrc.
Streote, Dnfirea and Parklng Areae

Roadnay ggglgr lnoludlrg the eelectlon of lnveuent typer uuet be
uaeeA on a oou@t congtderatton of aLL factors lnvolvod: the nature
of the eubgra<lo, ollmattc conclttlons, methoit of eurfaoe tbmlnagel cottr-
gnrratlve coEtE (factuaUg oalntenance), probable rheeL loadlB, tbe cbar-
acter of tbe proJect, and coet lluttatlons. ft t9 lqrorbant that the
rlostgner be well lnformed on loca1 constructton practlce, pavlng uate-
r1ale IocaIly ava1lable, etc.

Ehe qXglmgq roadvay sectlon nltb ctllbe te deftntteJ.y the uoet de-
atratiE-r6!@JeETfeffi. Eowever, tle provleton
of curb{ng ntII reeult generally ln too hlgh ette tmprovement coEte for
proJecte of very lor denstty. Fotrudlng vood curbs, or eoddecl earth
banke ln lteu of curba, are not recoroonded.

The 41.e!eg sectton of roadway ( lnverted crorn) te adaptod prlnol-
paIly to ffie-Effi?, and to concrete as a eurfaclng rnaiertal.

Tho cronned roadway eectlon rlth roadstde dltchss offers and eco-
nomtca I afrt@oraTiffioep[t5l-e EJ.pe ffi6,a,[rratE}-Iotr clens ity proJ -
eota, Eorever, auple spaco must be alloretl for a eboul-der at each atile
of the lnvemcrt, aarl for a g:meeed etrlp betveea the ttttch antl the elde-
ualk (or poeslble future etitewalk locat!.on), The slte ptan shoul-d not
be flred deftnttely urbtl the roadvay sectlon te dectdetl upon. I'lgUre
SE-? ehora typlcal cross soctloDe.

RoaAsld,e dtSg@, tn earth, ehould be gmesecl or eodldlod and, prof-
eratr!ffi-Glffi'a rountled. Eorevor, dltchee of tncreaeoa croEe
eeotton, wtth culverte crogetng .the roadway nbere nooessarJr, offar a
Eeang of bandltng etorm nater at leee coet tban by stom qe'ttors. !,lbon
such uethotl of eurface ttralrege le employetl, Etorm flore ehoulat be cal-
culated antl tho dltcbes tleelgned accor.rl{ng1y. }Iood I'checks" my be set
tn the bo,ttm of rlltchee tf the flor ve].octttas 1111 be eertouel5r
eroglve.

Aff,ocgrag roailval deslgn ls the fact that the uee of netal grattngs
for stom nater lnlets must bo avolderl. One rnethotl of acccmpltehlng
thls ls to conetruot lnlets of the "curb" t;pe. Theee, rtth ehont eec-
tlone of ctnb, can be Locateil noet conventently at roafi*ay lntereecttons,

Surfact+E tmes ntLl vary generrlly fron llgbt gurface treatue,nt
oa gravel., naoadam or slntlar baee, for roadvayo tn proJecte of very
Iow tlenelt3r. to Portland, cament concrete or beavy bttunlaous concrete
(b tocattttoe where asphalt or tar le avallab1e) for proJecte of htgher

,
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SIIE USSINEERIIE. ,:
Streete, Dtvis and'&irklng AreaE

a

ilenslty. Do no! epectfy ghoet aspbalt, or other lryvouent requtr.tng a
concrete bago antl a eelnrate'teartng course. Uee untratod eurfaofng
suoh as wator-bountl uaoadau, gravel and eancl-ctaXr for roadnayF only when
coet lluttittons, or reetrtcttone on thg use of bltunlnous productol pr€-
clude laytng a better typ6 of eurfactng.

?arklrU aroa surfaolng Ehoultl generally be natertally Ugbtor than
surfactng on roadrgys. .,Eltmtaoue.eurfactng can not be ueed for parktng
areas tn regtone wh9.1e the uBe.of tar and asphalt te restrtcted.

Qoncrete pvgnelrt, for the cbaracter of trafflc cormoo tn houatng
pro3e@sI8bth1c}nreesot5l,-ll2or6hches,t1ependtng
largely on subgrado and clbattc obndttlons, the thlcknees at free edgee
anil free Jolnto to be approxfunqtely !0 pon cent greater tban lntertor
thiokneeE. (Integral curb uay be constderecl to serire the purpoee of
thtckenEd e<lge.) Irovlde longltudlnal, conetructlon, contractton ancl ex-
lnneton Jotnts accordtr:g to standard praottco, Shor detatlert layoute of
Jolnte roqutretl at noarlway:lntereeotLons apcl tn prktng areas. Tho uso,
tf ar1y, of etbol uuet Ee'conftnerl to dorels, tle bare, etc.

Deetgn bltumegg. Iggeeegg general-Iy to confom to loca1 etandrarde
for roadways carrytng etrillar trafflo, the base to be ample to take care
of' theiprobablo 'loadtrrg aE vell ae unotable condtttons of the eubg:ade.
Select a type of paving vhtoh looal plants are equtpped to produce antl
Local. contractors are experlenced 1n Layrr8.

The clo1q for concroto and bttr.mlnoue roailwaye ehoulcl be trn.rabollc
a:r.e;,ngtngj[B ro L/4 tnoh per foot. Inverted croun ehould be-about ]/8
lncb an f/l+ lncfr per foot for etrlgle-Lane and tno-Lane roarlraf,Bp resp€c-
tkeJ-y.

Where practlcable, grad.e eer:\rtce drlvs and parktng area entrances to
cross sldswalke at the ualkway grade.

Rpcomendod roadnay wl$thg are gtven unilor "Stto Plannlng. "

Mlntprm curt raaf:. for lntersecttons and turne are as follore:

Bospecttvo wtdthe of lntersectlng
1oadr11ye

10 feet anil 1"0

L0 feet and L6
10 feot and 20
L5 feet and, 16

and greater

feet
feet
feet
feet,
rlttthe

Mtnlnun curb
radtus

25 feat
20 feot
15 feet
10 feet

t

{
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SIrE Bff}IIIEMIIf,O. 7
Streote, Dtvee and Parktng Aieas

Stroet,e, drtvee and, ln eoue cases, prklng areas ehouLd, whoa cost
llnltattona perttt, bo eo tleelgnod aud speclfted tha,t tbey my be acceptedl
ln dedlcatton to the munlclpaltty or other polltlcal 'eubdr.vtslon havtng
Jurled,tctton over tbe atto. !*,hen not go deelgned, the stroete rqy b6 Eo
ptannodl ae to adapt then to posstble future vtdonlrlg an6./or tol lncreaEtDg
tn tho future thetr sootlon to uoet loca1 etandards.. (See Ftgure SE-7).

Stale IlEhtBI denartment epectf$attone rnay be ref,erred to tn houetng
proJoct epoclftcattone, but onJ.y afbor carofuL oxaulnatlon ancl the voldlng
of any regutrouortte vhlch woul.cl be tmpraotlcal or voulcl tnvolve umrarranted

1'1:r't+2 t9r6\l E
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8 sITts BfliINEffiII{e.
I{aIkuays
Surfacecl Areae

Waltftrays

-

ProJect wa1ks, exceptlng butldtng ontrance vaLke, ghouLd generally be
oonetructed of concrete. Grave1 or ctador sub-bas6 tg necoesary oaly undor
tho nogt unf,avorable eolI oondtttons. $hon eub-baee to regulred, provtde
arahage outlots at locatlong nbore vator voulit othemlse bo pocketod.

The ueo of etepptng stoneg (natural etone or conoreto flaga) ehoulil
generally be oonflnod to entrance ralke. Wlth natural etone coatlrg ap-
prorluately tho saue aE concrote, stono ehould be used.

Spectfy bttraatnous surfaclng for valke (f) on$ tn Locatlons flbere
aephalt and tar aro not crtttcal naterlale, (21 only for ertenetre rlde
waltroraye m rhtch a porer rotLer can bo operated practtcab$, (5) only
nhen a cleftntte eavtng can be rnade by the uee of euch naterlal ana (h)
only wbere aeasona1 cltrnattc condllttons vtl} not clelay plactng the uate-
rta1.

Eecmentled ralk vtdthe aro glven under t'Stte Planntng,"

Avotd steps ln ualknays whenever poestble. In cltuatee vhere eno,
and 1ce are corrrrton, provltle a vood handratl on ono etcle, for rune of stepe
havtng over 6 rts6rg.

Surfacerl Areas

Followtng are eurfactrg types genorally eultable anil deetrablo for
orrltnary ueee ln boustng proJecte:

I

3

SnaII or lntensLvely
ueotl play areas

Bltmtnoug ooncrete
Sand-clay

Sttttng areas Concrete flage
Sntck on sand
Conorete

CentraL dqflng yarcle Bltrmlnous conoreto

Eowever, coet Llmttatlons and rostrlctlons on the uee of certatn uate-
rtals uay preolude spectfylng the moet destrabLe eurfactng typee anrl noo-
essltate eupLoytng on\r euch mtertaLe aE aro avallab1e 1ooa1Ly (sand-
cIay, gravel, elag, etc.),

For bttmrtnoue surfactng on play areae, provtdo f,or a flne-gralned,
tmperrrtoue eurface, couparabl-e to sheet asphalt. Do not spectfy I'cork
asphalt" for any proJect eurfactng.

,-Lr-t+2 t9r6r+, E

Y

)



{

SITE UW}IfrMIilG. 9
Sorage Dlepoeal

The uq-t&oQ of $epog!.ra o.f donegttc Egr-g,g, from the proJect '-rhsther tffiffieGr@ EEvere or otEedtre :- shoultt bi deterutned,
lf poeetble, 4 tho tlue tbe ette te eeLegqgl. Eollortng are tbe genoral
poltctoe to bo obeerred tn euob dotemlnatton:

Provlde for the rlteobarge of proJeot eanttary ssrrage lnto ertetlng
sewers (or sewers provlded by tho looa1 government) when It te by any
ueane practlcable to do eo -- tr€D tf It 1g necoeeary to pumF the Benage
and conduct tt for a conslaler€b1e tltetauce, an0 gveq tf esttuatos lndtcato
that ftret coat and/or operattng. cost rtlL be appreotablry greater by thts
uethod of rlteposal than by etther of the folI.orlng.

llhen no ertetlng Bewers aro avatlabJ.e, andl nono ttll be uade eo by
tho loaal goverment, provlde a eewago treatment plant deetguorl to meet
the utntqun requlrments und,er the glven condttlone. Strlve for:

(f) tUe least poeetble uee of crtttcal uaterlale, sucb ae
relnforclng steel, netal ptplngr valvee, anrl nschanloal
egulpnent, and

(2) etupltclty of rtoetgn, pemtttlng the uoet orpedtttoue
prelnratton of plane and utuost speed tn oonstluctlon,

at tbe sauo tlue glvl.ng attentton to the ordtnary conelderatlons governtng
the type of plant to be bullt.

Besort to eerage dtelneal by eepttc tanke aad tlIe Detls for lndlvitlaul
dvelltngs or g"oupE of dtnelltnge, only rhen percolatton teste tndtcate tbat
themethotlcanbeempIoyettsafeIy.I{henthteaetbodteadoptotI,eup1oy
State Board of, Eealth requlreuents and the ftndtngs of the porcolatton
tegts to tleterntne the 5nard apce requlred for tanke and tlle bede, Dertng
ln mlnd the faot tbat tl1e boils must bo abandonotl afber Eome years of uae
and nsn beds providerl. Spaoe proJoct Dutldlnge aocorcttngly. Septlc tanks
shouI0beft11edvtthratorand|,geeded||befores6m8e1e1ntro<luced.

.l
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10 sI[E A(}INEMItrIG.
Sewerage "- General

lhko an lnvlE!!E!&E of oFtsttns Wg to tleterntno vhetber thay
rtII be aaoqm Effi;ffi ilay-s'anrtarlr eerrage and etolm
vater ttthout overflor or baokfloodtog.' thts ls lmportant botb ln oon-
neotton vtth etto selectton and proJeot dos{gn -- espeolally eo tn the
daee of a oouibtned gerer eyetm to vbtch.baement dratne vtll be oon-
nsctod.

In the geporal layout of eener Ltnoe:

Looats sererg tn or along proJeot etreets and drlvewaye
so far ae feaetblo. Eorwer, to achtwe tuportant econ-
ory, goners uay be located tn "oasementert' tbat ts, tn
yarcl areas.

Destgn rnatn and lateral Eorers ln etrolgbt ltues and at
untforr grades, tneofar as the ette plan antl topograp\y
pemtt.

Coordtnate the sewer deotgn wlth that of otbor utlLtttes;
chock parttcularly for oonfLtcte tn the g:nadeo of etotr .

and eanltary sewere.

Iay out sorers so as to avold oxtsttng treee uhtoh are to
be preeemed.

Provtde roaqbolee on al} Bor{ors (1) at narlmun tntervals of about
ll0o feet, (a)Ed6?intto changoe ln dlreotlon or breake tn grade, and
(r) at Junctlons of ualn solrorg and prtnctpaJ. latera1e. (Some oxcep-
tton to thte rule uay bo uade vbere, due to rugged topography, exoesetve
cost noultl bo lnvolved).

Provl.de cIg,an-o_q[q at the upBer end of eanttary Bet er ]aterale
(eroept nhen f,iEfTaEEEE'r te uot over I5o feot tn lenetn'frou a uanbole)
aatl at changoe tn dlreotton nhoro uanholee are not proposod. Ia uneur-
faceO aroas, clean-oute uay temtnate about oae foot belor flnlehod gra0e
or, f,or very ehalLor llnee, they uay oonstet etuBly of, a rmovable BIug
tn the ontl of tbe Llne.

Shor clearly on tho eoror Dlans tho locatlons andl neoessary tuvert
elevattons of all llnee, also extsting grouncl oontoure anil ftntebod grades
at butldtnge and at occaetonal tntervals along roadrays, vaLks, etc.
Sarer proftlos are not regutred ae oontract drartqge,

So far as feaslbIa, uee ooncrete, tn lteu of cast lron, for mnhole
tops and destgn etom. water talets of a type that rtU. not regutre uotal
grattnge,

T
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slrs EIcnr@INor . 11 .

Santtarlf SenerEl

Destgn santtpry Eerrero for g, uaxtmun flov of approxlnately 500 gaI-
Ione per ilay per DU; rtth se?ers flortng half tuLI. Make adrtlttonal '

alldvanoo for X.nflltratton tf the ltnes arb to be Lbtd tn wate.r-bearlng:
gand.

Eoueo oonnecttone to sanltary E€rrors uay be l+-Uofr or 5-1nch; short
Latorals should genorally bo 5-t-ncn; all other eanttary ss$ers, parttcu-'
lar1y tboeo 1n etreste and drtves, should not be suallor than 8-1nch.

Where eufftctent faII ean be had wtthotrt :aytrg asrore .at etceeetve
depthe, provldo g::ados vhtoh wlll protluce a veloclty qf at leaet 2 teat

Santtary sovors are tn no'case to be lald tn tbe same trsnch vtth
nater supply ptptng.

Avold any eurface dratnago conneottone to selnrate eantta4f sewer

tJhon a ssrlae ptmptna etatton ts necoeeary, provttle two puutpe
(except unaei:[E-c6-n-on5ffi-a-telor), each fiavrns a capaotty tu
gatlons pbr nlnuto equal to tf6Otn at the rnaxtuun nourfy rate of Eslrags
flor. Pmplng oqulpnent ehould be looated tn a dry rell. Dostgn the
selrage eraap of euch caluclty that fLoat eetttnge vtII pemtt at leaet 6
l5-ntnute oporatton of one pwtrp. I{henever poselbl-o, piovtrle an overflor
frm tbe serage sump, such overfl-os to operate onLy 1n caee of polror or
pumry fatlure. If the dlecbarge frm tho ovorfLow can be tltsposed of for
a r@sonablo portod of tlmo vtthout creattng a nulednce of bealth o6n-
aco, one prmp ehoutd be onltted for the duratton of tho mergency.

,-].5-t+2 tg>6to E
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a SIIE ETGIITEERIIG.
S*tom antl Cmbtned SErers
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9top Bevers must tn goneral be provld,eil to the ertent tbat ln the
proJoct gmcle rleetgn, eurface dratnago can not be shedl dtrectly tato
pubLtc etreets.

tuploy the nftlpeeL qte!&qE tn the tleelgn of stom andl oou,btnecl
sm'erg.- The sanffidE-FIor aay gener:ally be dterogarded ln cm-
btned 6en6r deelgn.

Aeetee a m.$&.II frequency tn oacb caso whtch te relaterl to the
r!.ek lnvolved.--56fFl&uBffifthe only rosult of eurchargtng a stom
Bottor 1111 bo eone Ltttle pondllng betwoon etreet crrrbe, a 2-year ratn-
faI1 frequenoy (correapondtng, say, to a ralnfall rato of 2 to 5 tnohoE
per hour) may be cteerned satlefactory, rhtle lf the Bswer ctratne a deep
ttpocket" and lnatleguate capolty utght reeult ln eertoue property daaago,
a frequency of 2) yeara or moro (correspondlng, aay, to a ratnfall rate
of l+ or ) tnchos por hour) uny reasonably be agsrmod.

84!gla_11 Etes, uay.bo taken frm the accomlnnytng chart, Ftg. SE-5r
ontrtIEElE-inffiIirtenettteB", or from locar recorde.

For convenlence, sew6r eLzeg uay be taken fYon the chart, X'tt. SE-4,
entttleit "Requlette itarnBtere for Storm Selrers.t' If the ratnfall rate
varles frou that upon rhtch the chart te basetl, adJuet the dratnage areq€
proporttonateLy.

Uhen eufftclent faII can bo hatl rltttout laytng tho severg at exoee-
slve rlepth, provtde grarloe for stom and combtnerl eerrore that wlll pro-
duce a veS.octty of at leagt 2f feet per second, wtth Eewers flortng fulL,

Mlnlmwr ptpe stzee for etom and combtnea seners are ae follore
(tbose do not apply tn regtone havtng a vorTr 1or ratnfall tntenetty):

Serere dratntrrg etreets and uatn drlvoe 12 tnches
Ssrrers dmtntng ger:vtce drtves 10 tnchee
Conneottone to stom wate tnlete

tn etreets and natn drlvee I0 tnchee
Corurecttons to etom nater tnlets

tn servtce drtvee B tnchee
Cor:nocttons to etom vater tnlete

tn yard aroas I tnchee
Dovnspout corurecttone 6 tnches

$_t_ory water lqleQs uuet be Looatetl 1n general at potnte detertlned
by trrffi-a6-???'r€n.-Eovever, the s6wer destgner etrould check the need
for and tho atteguacy of tnlete go locateal. (The Bradlng antl the etom
sswer tleetgn can be perfomed advantageously by the eaue englneer. )

,i
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SITE UIOII{MITG. ].'
Stonn and comblnerl Serrere

In general, provl0o catch bastne vtth trappeil outlete or combtned
serer6, antl elmple talete vtthout catchment space on etorm o€rlerer

Arrange dratnage factLlttee tn such way tbat reltanco vtII not be
plaoetl on tho functtonlng of etngle stom rater tnlet or dratn, tf lle
etoppge rouLrl cause tho floodtng of a butldlng floor or other sertoue .

rlauage. Set tnlot grattngs 2 or 5 lnches belov flntehed grade.

Wbore eotL condlttone and olopes pemttl Let roof downspouts tlls-
charge onto eplaeh blocke at the ground leveI; otherwtee, provttle storu
sgsor connocttone.

I

t
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SITE UTGII{EBIIS}. L'
,l{atatr. Dlstrtbutton

Iooate ftre hydrants,.so that they rtlI be accoeetble, protected
frou traffto hazarde, anrl vt1tr not obetruot w6lks, roadways or lnrk-.
tng facllttles. i.

I

Provtde a ayatouatlc arrangdosrt of valvesr.the length,of uatn
to be cut out of esrytce to be approxlutely 11200 feet. Ytilves aro
regutrett oa \ytl^raat branchee olrl.y on large etzo mtns or vbcn [y-
drants are eubJect to clauage by.unueual tmfftc hazards.,

Speolfy lrlptng Eatgla,lg,, prluartly, so aE to avold tbe uso of
orttlcal uatertals an6r:esoondly, for paniunoncs, taklng tnto account
grounrl condlttoae and tbe rater analysla. i

I
I

I
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X6 SITE 8EItrMUE.
CaE Dtetrlbutlon

Ihe prtmary conetderatton 1n eag dtatrtbutlon eygtm degtgn,
other phaees of ette engtnoerlng, te tho conservtng of crtttcal na
rlals. To thle endt

(f) Etgh preesure dtetrtbutton eboultt be enployeit vhenever a
hlgh preeeure Ealn te avatlable at or near the ette, or
vhen lt'proves feastble andl econoutcal -- tn the uee of
crtttcal rnatertaLe -- to lay a nar htgh presoure naln to
the el,te.

(a) A11 ptpe etzes ebouLd be calcutateil carefully, provtdltlg
adoguate capacltlee yot avotcllng over-stztng.

Followlng te a stupltf,ted doalgn procedure, appltcable to Lot prE-
sure eyetme and, lntendetl prlnart\r for proJects eupplleil thr6ttgh one or
tnore uaater tretere (stepe L to , tncluelvo are appllcable aleo to hlgb
pressure systene):

1. Aecertatn frou. the gas courlnny the cbaractertettce of the gae
and tte pressure at the polnt of eupp\y (generally the proJect
slde of the ueter),

2. Se1ect the longeet rwr of ptplng from the potnt of supply to
ary &rolltng unlt, notlng the ntmber of &relltng unltg sorlved
at crtttcal potnts aLong tts length.

,. Gtven tbe oharacterletlos of the gae, aleo tts usee ae doter-
nlned from the llttltty Ana1yets, refer to the dlagran ontltlod,t'Apprortmte Peak-Eour Gae De@ndrtt Ftguro SE-5r for tbo peak-
bour loacls at each of tho crlttcal potnte, Noto tbat thle Ala-
grau doee not cover space heattng, aditttlonal allorance for
rhtch ebould be rnado as followel

For I to L0 DUrg - I0S of the epootfted tnput of
connected heatlng appltances.

For addtttonal DUre - Bo$ to 94 ot the epoctfted
tnput of euch appllancoe.

h. Determtno the avatlablo pressuro Lose tn the dtstrlbr$lon eyetem
by doductlng from the tnlttal. preeeure (at tbe potnt of euppty)
tho requlslte reetctual- preeeure at the appltance (generalJ.y
about J lnches) and a drop of 0.) tnch vlthtn the butJ-dlng.
(0ne tnch of vater colurnn equale 0.58 ouncs. )

tna8
te-
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SITE
C'ae

E$EIIIENRIIIE.
Dtstrlbuttoar

r.7

,. lbke ptpe etzee frou the tllagram entit'Iedl "Regutslto Dlametere
for Ion Preeeuro Gas lhtnertt tr'lgure SE-6, by entertng thts
dtagram on tho hortzontal ltne correspondllg to tho total
leugth of tbe ptplng run. I{here such Ltne lntereocts the
tltagonat ltno representlng tho avalLa.ble pressure drop, drav
a vorbtcal Ilne. Procood uprard antl/or rtorrrvard on thle llno
to the "cubtc feet per hour" at each of tbo crttlcal polnte
above sol.ected, and note regutred plpo etzee. (lbr arttftclal
gas use S:0.1+); for natural gas use S:0.60.)

6. FoLLor the same procetlure for ehorter runs tn the system, but
uatntatn a roasonable unlfomtty ln elzlrrg.

,-Lr-,+2
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Mlscollaneoue ette lmprovments oouprtse retatntng mlle, garDage
oollocttgn platfonne, f,ouces, clothee llne supports, flag po1es, spray
poo1e, and other atutlar,constructton lteme rrot tncludetl tn butldtng or
uttltty uork.

Retatnlng valle: Avotd ontlrely rotirforcetl concrete retalatng ralle;
use plaln concrete or gtono valle oa\r vhen nocesaary unrler the ette pLan
aarl topographlc oonrlttlons. Ifhere ht6h valls must bo conetructeil, provtdo
a fence or rall alorrg the top,

I'eacee: Uee vood fenoeg on\r.

Clqlhes L1ne eup?orts: I{hon poste are mployeil use wootl onJgr. A
5-tncf,-I6ffi poEf is'ffi;g enough for all eucl usee. rf sawed ].unber
uust be euployod, 6r go, for contral tlrylng yards, deslgn tho supporbe
for the followtng cl-othee ltne pulls:

One 20-foot ltne
Ono 25-foot llne
One 5O-foot ltne
One 55-foot Ltne

Bo rbe.
I20 }be.
160 LbB.
2O0 lbs.

)
)
)
)

Add rOf for each
Adtttttoml llne

Deetgn for a etrees tn the woocl of about 21000 J.bs. pen Bg. ln.

tr'Iag Boles: Speotfy wood polos onl;r. Set pole tn eleevo provtdecl
la plaln concrete base, ftlttng arurular spaco wtth ihy sand and sealrng
top wtth calklng coupounrl.

Street and DlTectlonBl Elgg: Spectfy vootl onl5r.

SanrL
ehould bo

Boxes and other apparatus or pormenent flxtures tn uoEt caeee
located on lupervl.oug eurfactng.

Spray poole: Uee conorete for the epray area surface, but only rltb
tmperature rotnforoeaent and wtthout Jolnte, Frovtde gravol or othor
aub-baeo only whon sotl condttlons are wrfavorable.

Grarle the epray area flush wtth the eulroundtng surface; avottl ourbg.
Do not dratn outstd.e areas onto the spray aroa.

5'Lr-t+z $16l+5 E
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IAWNS AI{D PIANITIIC.
General

The obJecttvee of theee etandarde are ease of mtntenance, eatls-
factory appearance, and economy. Tbeee obJecttves can bs attalned by
etnpltctty of deelgn and of epeclftcatlon and euttabtllty of plant
uatertale.

Iong range congtderattone of alr rald protectton and the cauouflage
value of plant uaterlals should tnflueace the deetgn to a reaeonabLe
degree. The lmetltate oauouflage value of suoh plantlng as le economt-
cally poeetble tn bouetng vork oannot be very great. It te not poaat-
ble to foreeee, horever, hor loag thte uar utII laet or nhen another
rtIl occur. Funtls avatlable for plantlng ehould be epent to attaln ae
much Brotectton, tmedtate antt future, aE oan be haat vtthout eerloue
Ioee of auenlty and convenlence.

Ertettne treee and other vegetatton ehould be saved ancl ueod to the
fulloet posetble ertent. Grorth bavtrg a hetght of ae ltttle ag gtx or
etght feet hae value ae protectton agalnst etraftng anrl ae camouflager
through lte shadm-Dreaktng effect. Efghry lnflamable grorthe anal eotl
coverB (ae ptne thlokets), horever, sboulil be oleared frou the vlctntty
of bullcltnge. X'ree-etancl.tng treee should be ebown accuratel;r on the
Eurvey. fu vooded aroas, road and butldrng locatlone should be chooted
afber etaktng but, rhero poeetble, bofore clearlng the stte, to ponnlt
changee of locatlon to eave treee. Correlate gradlng plan wlth tree
locattone and eLevattons. Durlng oonEtructlon protoct treeE antl eurround-
tng aotl wtth gtrong foncos; provlde fertlltzere, prunlng, natertng, etc.,
ae requlred ln eaoh cago.

P1antlne rleFtgn Ehould be etutltod In elevatlon ae velI ae p1an.
Conetder ultlnate hetgbt antl epread of eacb plant to avold futuro pruntng,
reelnctng, and movfug. Do not let the planttng become a trtvtal decom-
tlon of lndtvtilual bulkltnge.. P1ant for breatlth anrl an effsct of atuple
practtcal.lty; plant to factlttate land uge. Eatleavor to secure nartmrm
oauouflage value vtthtn theeo baetc prtnctples.

Planqlng for econcnny o_f uatntenepce te a prlmry requtremoent. PLant
Ilete ehould be eborb; uelng a large varlety of materlal lncrmsee tnltlal
coet, ualntenance aud replaceuent. Avoful rare and erpenetve plante. Do
not plant ms1ly dauagerl flmertng treee and ehrube In unprotecterl publlc
a?eaBo Avotd the uee of ecattered and lntrlcately outltned ehrub groupsi
keep rlorn the nuurber of f,rEo-etanttkg treea tn lavn areas nhlch rnay be
cut by a polrer urower. Glve tbe planttng effectlve protectton, etther by
lta locatton or by fencee or by thorny hedges. Thls te oepoclally tn-
portant tn htgh ilenslty proJecte anrl near play aroae. Sutlget the plant-
lng uork. Reduce the nr.uber of plaatE rather than cut the aLl.orance for
eotl prelnratton, ferttltzers, anil dralnage, prttoularly whore rrnfavor-
able eotl condttlons ertst.

I
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2 IAWIIS AI{D PI"AMIIVE.
Treee

Tre?er.though planted for tbelr preaontior future cauouflage effeot,
sbouldtndt be ueed ln euch nrmbere ab to rna:ke a foreet of the proJeot.
Eroesslve ehaate uakee boueee tlark arid daupr" etopa alr clrculatton; anil
my laJure Lavne antl gardeae. Southern proJeotE iequtro uore eha0e tban
aorthern oreBr .,8hade, q.egptrerente also vary rtth land use. Tree plant-
tnge .tentl tor ro-duoe conflaggattgn daager thiougb thetr effeot as rtnd-
breaker"but the oeutral part of a ftrebreak should be kept free of trees.

' lltde etreotsy especlally tl etralgbt, ehould be planteil rlth scat-
tered treea and trdrtft'r pLantlng croeetng etreet ltnee. Regularly illantea
treeg are usually 

.to 
be svoldod. Ihrror etr6ete ray havo uoat of the'

trees oD one etde only, proferably on the south or weet elde, for uore
effectlve ehadtng. Iong curvee tn the etreet' plan uaually. bave better
vteual effect tf treee are uged on Doth etd,ee or oD outelde curres.

Stroet treg ehould etanrl, where practtcabile, at leaet thioe feet
rrom ffinf,E-lEd etdotralks. tt rs uirrally preferable to plant theru on
the houee elde.of the eldewalk. Troes ehould be located eo as to avotd
tnlerference, ntth poLee, overhehd eerrrtce ltnea, and underground utlltttea.

Ser:vtce drlves can be tuproveii tn appearance by plantlng treee;
ueualLy they shouLd be plaoed lnfonmally at potate yhere ehade vtLl not
lntorfere rllth clothee drylng antl other roar 3rard ueos.

eou,o shrubbery and mlecellaneoue planttng, such as ls llkely to be pro-
ducod tf the tonante are encouraged to pJ.ant froely tn thelr yarils, te the
moet practlcable proteotton. Such a terture tende. to obsqure the artt-
ftctal Ltnee and aroas on tho ground antl to break or blur the ehadove of
bulldlnge. trbom ten to flfbeon largo treee 96r acre of opon area. te g
fatr range. In areag ln rhtch thexponetve, harcly, raptdly grovlng erer-
greons are avatlablo, they ehould be ueed vlth or 1n place of ileolduous
trees, bocause of thetr advantago for camouflage.

Llnder eoue.condttlonE the large trees can be oonoentrated ln groups
at the ends of bulldlngs, breaktng long vtstae and gtvtng &ark ehatle to
oontraet vltb eunny courte. Between the antle of butldtngs, treee have
tbe dleetrabLo effeet of solnrattng the walt planos of tho but1dln6s as
seen tn a perspecttve vtor. ID locattng ehaale treee, study the orlonta-
tton and plart tho treea to gtve ebade vhen and nhere 1t le vanted. tJhore
foaetbLe locate treee to deftne tenant Jrartl dtvletonE.

Shal1 trsee, or klnde that tto not cast donee ehadore, oan be planted
closo to bulldlngs where they ntII coupoeo veLl rlth the 1lnss of Long
archttectural vletae. St!a1l-trees planted near the center llne of a rear
court wlll reduce notses, glve prtvacy to tbe dwelltngs, and lnprove tho
rear yard area vtsuaIly.

Good grortng conrllttons are Decessary for good tree grorrtb. I{hen
the oxtsttrrg condttlone are unfavorable, us6 a fev cltmpe of treeg and
provlde thour wlth good sotL and effectlve proteotton.

7-Lr-\2 L816l{, E
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e IAIINS AIID PIAMI}X}. 
'Sbrube, Vlnee, etc.

ShrubE should be used 1n large tnasses only vhen requtred for pruc-
tlcal reason6, as to proverrt eroelon on sLopes or as a ground covoro
litoet ehrub plantlngs shoulal be as lnd,tvtduals or ln euall groups. At
fronte of bulldtnge shrubB are planted to mrk tho Locatlon of entranoes
and (tn J.ong rowe) to break the vlor of etope and platfor&Er At reare
of grouped dvelllnge ehrube are advantageously planted to uark the
boundartee betveen unlte and to screen tho vaete receptaoleo, etc.,
that aro kept at the kltchen door. Near tho corners of butldtngs or
betreen thotr ende, ehrubs tond to mako a BroJeot eeem lese crordled by
selnruttng the etructures vteually and reduotrrg the auount of erposed
waIl.

Do not plant too oloee to butldlngs, A}lor auple Bpaco along vaLks
to pemlt nomal grovth vlthout crord.tng,

Contlnuous ebrub planttnp arouncl fgundattons of butldlngs ehoultl
be avolded. The lann nay extond up to the but}dlnge at tntervals. If
pl,antlng le done at rtndors, ueo Low grorlng vartetles. Plants at cor-
ners uay bo largo-grortng shrube or small treeo. Hf€b ehrubs usual.Iy
ehoultl not be ueed tn front of latttce rork tntendod for vtnes,

Eetlges nay be ueed tn emal-L auounts at the uanagemont butldlng, ln
connectton vtth play areae, and at a fev strateglc potnte tn the stte
plan, ae at stroet corners and along proJect boundartoe. Preforence
sboultl be gtven to epeolee that havo an acceptabl-e appearance tf prunlng
te not done. Satlefactory rnalntenance of cllpped hedgas cannot be assured
ln rentaL houelng.

Vlnes are usually eaey to rnatntatn and shoultl be usod ltberally.
0n uaffi va1la, eepectaliy on blank enits of buti-dlnge and tn narror.
courte, ytnee reduce notge antl glare and tenrl to dlutntEh the crondedl
effoct of large proJeots. On frame conetructlon uso vtnee only on
eupporte and ueo klnds tbat tlo not dauago tbe oonetructton of supporte
antl butltltnge. Approprtete vtnee ehould be used ou fencoe. Strong
grortng vtnes are usofuJ- ae ground covers, espectally on banks,

Eerbacoous Plante. Avotil the uee of herbaceoue floverlng plante,
Ampl-e space shouLtt be provldecl nhere posstble for be<Ie for annuals or
perennlale to be prolnrerl and planted by tenante.
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h utlNs AI{ID PI.AIVIIIG.

. Selectlon of P1ante

enoo,

eol.L

Ava tlabtlttv:

-

reaEonable dtstanceg

e

I

Selpctton of Plante ehoul.tl be baeeil on these factors:

!!sg!s: Ltnlt plant eelectlon to mrtetles rhloh, by local orperl-
havo provotl toLerant to seaaonal temlpemtrrroe andl'prectpltatlon.

SotLsr Solect plants to eutt eoll condtttons, parttcularly ertrme
oonrlttlons sucb ae J.tght, d:ry eantly eotle wlth ltnlted rater supply

or heavy, net, Icr, poorly dratned sotIe.

lYeedor froq lnqectq aRd Dlggg: 0n1y thoee varletloe lnown by
tocar@EFleiE-t6ffieGEaffieeot and dteease attack ehoula be
planted.

Ltfe aadl 4ate. of itsg&!,: Ae a rule, Iong-Ltved plants should be
eeleoted,l provtrletl they are not too gLov tn grorth. Plante of euoh raptd
gfmth that they regutre freguent pruntng ehoultl be avol<Ietl lu uoat'oaoes.
Fast grtxtng'trees endl .Iarge ehrube uay be ueed for qutck ebade, but avotd
plagttrg auch treea as poplare too close to butLdln6e or ralks *hero strong
grontng roote.uay oau6e dauge. Avotd trees that itamge undergrounil utlllty
Itn6s.

Only stock that lE normalry grorm tn nursertee *tthln
of the proJect eboultl be conetttered.

Avold the uee of tlelloato plants. Tho planttng wtll be
lvely.beavy rear andl vtIl not alvaye havE ektlled uatntea-

\

Durablltty:
eubJeot to relat
Sncor
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IATJNEI AI{D PLA$TINC. 
'Standarde for Spclng

-" i:- I '-,, , Slanlta1ds for, SBag&g! It te recogntzetl that elnctr:g of plant nate-
rtaLs @y vary aocorillng to tbe functloa of the planttng. The follorlng
oharb ls a guttl.o to utnlnrm epctng untler the elzee and ahapee lndtoated.
The treo epotnge ref,er to etroetE and courte, not to scroen or Ehelter
planttnge or groups of erect treee, vhtoh ebould be closer, Ir hetlgee,
ghrube should uer.pll-y be 18 tnohes apart and up to ] feet tf etrong shrube
are planted ae an uncltpperl hedge. Spectal congtdaratton ebouLd be gtveu
to epctng of ehrube and vtaes for eroston control,

MINIMW SPACINO TABLE BASED 0N ULTII,IATE EffiCmS

I Type of Plant

Trees:
Erect
Bount}-headed
Spreadlng

Shrubs:
hect
Round-hearled
Spreadtng

Iaree*Eetgbt Dlet.
Apart

Medlum
Eegffi'tet. Ee

Apart

SE1].
tght Dlgt.

Apart

,o ,o
,,
LO

2r-ro,5
l+o

1o

100

It

,
6

t L5-2rt zrt
ll

lt

6-
It

il

tl
,t

t+-6
fi
ll

,o
,)

2
,
I+

l+

il

Under,
lt
,

il

t, I t
il

ll

Note: Slnotnge for treee refer to permanent trees. For cauouflage effect,
atltllttonal- treeg uay be added, reduclng epaolng.

,-v-t{p.
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6 IAWIVS AI\ID PIAMIIE.
Graee
Coet Ltnttattons

@gg. In orcler to proteot the proJect elte f,rm eroston by water
anil v1nd, anil to fom an mrbh gurface on nhtch peoplo can ualk, all ilte-
turned lind (lnoludtng ttteturbed or traupled areaE,.outatde the contraot
llulte, resultlng frou the contraotorte rorE) Ehoulrt be plantecl rttb gtEaoo
In ordler to preaerrre ae mucb ae poestble of tbe ert,ettrg eurfaoe sotl anal
naturrl 6rorth, any areag not aotually.neceeaary for contract operatlone
ehouLl be reserred and protected.

Suttablo sotl EhaLl be asEure0 througb approprlate spectftoattone.
ftettn8 eotle ehould be uttltzed rherever praottcable. Under eme otr-
ounstances uee of ertstlag aoll oonilttloned by atldlttoo of clay, sand,
hrmue, or ferbtle topeoll nay be uoro econoutcal tban the euBplytng of
aIL neu topeoll.

Topsoll ehall not be brought tn unlose teete lndtoate that lt ta
needed. lleste eba[ be uacte by local agroncmtst. Approval of need of
topeoll shaLl be by constructton agency.

Q_qg! tlglletlonq; The follontng costs eboultl not be ercoetled, un-
lees jffititr;Tlffi uade for unusuat elte condtttone.

"Planttngil lncludee uaterlal ancl Labor coet of planttn6 treee, ebnrbe,
and vtnes, and of nork on exl,stlng treee nomally tlone by the landeoape
contractor.

I

DmlsmY
usttSE-Ocns
P.BoPqrY NET

,9
L0 L'
L' 20
20 21
21 

'o,0 4o

PlAIfTIIIG
Ffr-P.-q.

Property denslty te baeoal on the lantl acqutred for tho proJeot, mlnus
areas unfl.t for butldlngs or for playgrounde or other proJect uee. Net
denslty te tn general proJeot area utnue playgrounds, unbulltlabJ.e lantl,
and publtc etroots. (For detatled deftntttoa, Boe eectton on t'Slte Plan-
ntrtg. tt 

)

$r5.
10,
2'1.
2r,
11o
18.
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STAI{DARM TIOR hIAB EOIEIIIG

Dccludtng Tmporarly Eouetng

umLitDlo pESIGN

a i a a a a

Paco

I

2

,
l+

,
6

7

I
10

11

12

L'

1l+

L'

15

L7

18

1g

1g

20

2L

Controlllng Eaotorg, . r . . . . . o

Ggngral.... o r..... r.. i

Itms Affoottng Untt Plannlng . . r r

MlnluumBoomStzes . . . . . . . o .

Mtntnuntrbctltttee .... ... ..

LtvtngRooB. . . . . . . . . O .. .

Dtntng Space . o . . . . . . . . . .

Kttchgn. . r r . . . . o . . .. . r

Sathrooo . . t . . . . . . . o o . .

Bedroong . . . . . . r . . . . . . t

C],oagts.. r. t.. r.... c. t

C.onoral Storage Slnoe and Eeatsr noom

Coa], Blng . . . . r. . . . . . .

Stalrs..r.i..rrr..

Wtntlotrg . r . t . . t . r . . .

Doors and Door 0penlnge . . . .

Stoope, Eoode and Porobes . r .

lfaII and Cetltng Ftnlsh . . o .

FloorFlnlEb o.... o )..

Fatntlng...r.......

Mlecellaneouo Detalls, . . . .

Federal Publlc

t&y

aaaataaaaaaat

aataaataaaoaa

a a a a a a a t a a a

a a a a a a a a

a a a t a a a

a a a a t a a a t a

aaaaaaaaa aaa

t

a a a a o a

a a t o a t a a a I a

aaaoaa

a a a t

a a a a a

aaa

a

a

t a

a a a a

a a o a a a a

ataaaiaaaaaa

Eouelng Authorlty
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'rnirrr"nro nEsrcu. 1
Controlllng lhctors

.:

" ,. ,- .Before Broceetttng lrtth tUe.fu9llfng,plnn- etudloe, tletermlne
followtng:

Eeatlngsyeta.anilfuelE ' ' r :
i.

, Ty:le of constructlon and ktnaq of mterlale. ..1 .:... .- r. :,...... ' -.i.

Eandltng of garbage anil uastee, and etoragp of, fuele

Topographtcal anct eubeurfaco condtttohE whlch nay.affoct the p1an,
tte entrancec, eorrtotng, 6tc. '

Coat ltuttatlons

tbe

Estab1lehecl denelty,anil t!e-beqrtng on tbe proepect frou'the mrtoue
ro9dBofthedre11!ng.',,.,.,.:

Relatton of uttltty qonrlcee

,-Lr-\2 LBr6t+, E
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2 DIII.TIIG DtrgICN.
General

Dre care gbould be gtven to develop deetgns vbtch take approprlate
atlvantago of elte oontlltlone, v1etr6, treee, anrl lnfluenctng oltmtlc con-
dlttons, ln oriler to produco bmes rtth esthetlo erpreeeton anil appcal.

Plann{,ng ehould be etudted f,or correlatton ultb oonstructlon. For
econ@y, avotd offeete la nalle and pr-blttone nhere reaeonably poeelble.
Ltutt bearrng prttttou opealngs to etght fget. Plan generatly f,or uee of
etock elzes, of control uaterlals and uanufactured 1nrts. f,he uee of
stooE Ltuber lergths, borwer, tg ofbon Leee tuportant tban uatrtatntag
nlnlmru floor areas anil etock elzee tn other uatertale.

Aecortatn flre lqsurance clasgtflcattons and ratoe antl adJuet the ile-
stgn eo ae to oE6in@f,Ion econoutca]-ly.

Yarlety of tJrr,ee for drelIlng unlte antt/or butldlnge shoulil De kept
to a utnturrm ln eabb proJeot,

Grouotru drgil.tne untte ln butl*tnes: Sreaks ln ertorlor ra1ls and
roofe ehouLd bo avotded unleee requtrod by the plan of the atlJaoent untt.
Avotd strolght Lengths of bulldlngs exceedtng 20O foet unl-eee exlnnaton
Jotnte are provtded. In concreto conetructlon avotil ]ateral offeete of
nore than 5r - 0' and cbangee ln fLoor levels of uoro tban l8-tncbos,

{Loor lwe1e ehoultl be tn deftntte relatton to the eetabltshed ftn-
lshed gratles at oach tndlvtilual butldlng.

Ortentatlon of butldtnge ehouLd be favorable for tbe effecte of sun
and breeze tn locallttee where tuportant.

I
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XHII,LN.f,i DEIIEN. . 
'Itms Af,fectrng Untt plannhg 

.

SaeEuente ln other tban alnriment bulldtnge sbouJ.tl not be planne0.
uorcvEif iif,Si6 deep foundatb# (rr - 6" or uoie) are aeoeoeary, or rherc
eteop grradea uake thm economtcal they nay be pennttted. fon alnr:,tuent..
bulltllnge they ahould be llnlteil to actual regutreggnls. 

,

If baEeueats or lnrt baeeuontE are ueed, they sha3.1 be provlrted ntth
neana f,or llgbt and venttlatton of not lees than 4 of the floor 8!€r

lfo baeensnt shall be constdlered habttable unless flntehod. gradea
are belor the floor }evel oD one etdle antl belon l+t - O" htgb vladon sllIe
on tbe opposlte stde.

Crawl Slnces, shoulal be provlded under bullctlngs vlth cloeed tn
foundAttons or supported on pter foundatlons. Earth gba}I bo gratletl to
provttte poeltlve slopea away frm butldtngs, rtth no pockotg or de-
Breastona lefb to collect rater under or adJacent to tbe butldlng.

All cravl spaces ebaIl provltle a clearance of at leaet 2t+-tnchee
frou ground to botton of rood Jotete. In the caee of closeil tn founda-
ttone an exterlor acceos door to the cmul spac6 ehail be provtded.
ThlE door shoulal be located near the lou potnt of the 6mde at oach
butldtng, and tts elLl should b6.at least 2-lnches above the outalde
ftnlEhod grade.

CoJrcrete floorg on grorrnd for habltable roous @y be ueed only tn
eano,, ttry oltuatee and vheie tt ls accepted practtce tn the locaIlty, or
for hlllelde unlts ae tndicated above. (See )ril paragraph).

P}hfitrr8 etacks, lrhko layout of plurnbtng flrturee ln eaob unlt eo
tbat Etacks nay be coublned where feaelble.

CbXmney fluee of adJaceat unlte should bo grouped.

lfeglenlqel. vontllatton le not acceptable tn Lteu of natural ventt-

-

latton.

Mtnlum gel].&g helebt tn eluoes used for Ilvtng pur?oses shalL not
be teF[IEi ?E-dfr Gfi-a clear. rn speolar caees onry, *rrrsre Regtonal
Dtrector deeus tt reaeonable antl/or dleetrabl.e, cetltng hetght uay bo ae
lor ae 5r - It' at the avE ltne of a pttcherl roof and slope up under roof
to a mtnlmtm cLear hetght of 7r - 6t'.

Furnttirre plqcemont Ehould bo carefull.y checkett tn the prellntnary
atago andl agaln tn the norklng drarlng stage tn tte relatton to eLec-
trtcal ancl heatl,ng layouts, rlndore, and door srrtngs.

Ellntnate aIl, unneceesary pro.lecttr* 99@g.

1-L5-ttP- 18r5l+, E
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l+ u{El,Lilc DESTGII.
Itens Affecttng Ihtt ?lanntng
Mlnlutu Roou Stzee

ItgLs Af.feotlru Untt Plannlng

Dtstrtbuglon of dnelllqg untte: Seo Standarde on "Stte Plannlng"
heretn.

Standarde for
rorrriilI6?6E-ilira]F

p1annlng_
headtnge

the unlt are dtecueeed ln tletatL tn the fol-
for the vartoue roons or other epaceo wbtch

a *

uaku up tho dvelltng. See also the accoulnnytrrg typtcaL 0ralltng untt
plane, tntltcattng euggested layoute nhlch ueet the regulreruente of the
Stanilartle. These plans are not lnten0eil to dleoourage the develolment
of others to bettor ueet local oondtttons or envtronnent.

Plane pemltttng the tnterchangeable aestgrment of a bedrooa from
one dreLllng unlt to an adJacent unlt nay bo developed. In euob caeeE,
hovevor, provtston ehould alEo bo uade to chango over tbe electrtc Ltght-
tng and heattng to the tlvelllng havtng control.

Mlnlqum Roou fltzee

'l

Ltvtng looltrror.. t. r...........r. r r......... r t..., r... 160
Kltohgn.......ot...r.. a.......................!.. r... rO
?rtnclpal bgdroou.......... r... r..... r ..... r. r. r...r. 120
AtldttlonaL bedroome for 2 peroon ocoupancy..... r.. r .. 100
Addltttonal bedrooue for slngle occupancfo.. ....... o r. 70
Storage space ln addttlon to requlred cloeete.....r.. ,O
(see "closetsfi p. 12).

Bg
il

ft a

ll

il

r
ll t*

The ulnlmun aggregate area of the llv{ng roou aad kttchen ehall be
lncreaeeil I0 equare feet for each pereon as eborn on the followtng tabIe,
to accoumod.ate dtntng.

Mtnlnun area of ltvlng roou and kltchen anrl dtntng space:

2
l+

5
6
7I

BerEonE - I
Bersone - 2
porsons - ]
pereona - J
porsone - lt
pereons - lr

bedroou
bodroous
betlrome
bedrooue
beilroous
bedrooue

2]0 eq. ft.2ror,
260 r rl

27O rr It

290rn
29O rr It

*When spaco hoater te tn llvtrg room add J.) eq. ft.
**Mtaturm tn I-bedroom untte le 27 Eq. ft.

I
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Dl{E[.tnE DEFIeI{. 5
Mtntu,uo trbolllttee

Mlnturm f,aollttleE ehall be provtded'tn eacb dwelltng untt ae fol-
lorE:

BqABg- qncl @q F1z_et ln aooordanoe nltb the prevtoue table ( tnctua-
tng aiG.ef,?n6}rn@r bedroon) .

Dtatns gp,r allorlng for etantlar{ table anrl cbalrs, eufftclent to
accourmoclate the fanlIy. (See Dtntng space p. 7. )

Kltcheq rBDBer refrlgerator, stnk and laundry tray wtth mmable
dratn board, base cablnet, and kttchen shel-vlrrg,

Eot and coLd runnlng uater lnslde the houee; aLeo water connecttone
outetde for vatertrqg yarde front and back.

Prlvate totlet and batbtng factllttee.

Electlrc ltghttng,

Eeattne adoquate to ualntaln 70 degreea (See Eeattng).

One qpqt cloeet, one !!g c_Loge9, and bedroom cloeets oontatntng
epace or iiiioffiFaiv tvoffiffi ror effisoltf-Gee "croaeti". )

General etorago space of not lese than
l2-tnch ehelvee on ono stde. (See "Storage
bedroom untts uay have not lese than 2l sq.
atorage spaoe shail be vtthln the drelltng,
Page 15. )

)0 aq. ft. and at leaet two
Spaoer") except that one
ft. firo thtrtls of general
except tn alnrtments. (See

Ranges and refrtgerators shalL be furntehed. by the proJect vhen
doeued needed. (See Defenee lrhnual).

,-Lr-t+2 LBl,5\' E



5

The ulntnun vldth te 10r - 6". The layout.gf the.-Ilvtng roou ehould
be such as to accomodate a douch or davenport (6t - 9n x rt-O"), tvo oaey
chalra (2r - 6" t|r - Ou) a tteek or table (2t - O" t )r - l+tt), radto (2t
8" x Lt - l+"), aud other tnctclental furntture. The room area rogutrett wtlL
depon0 on how uany pereons tbe drelltng vlII accomoilate, whether the roon
w111 Ue used for dtnlng, and whether tt contalna a Epace heater.

The uso of a atrtp kltchen (egutpnnont tn the ltvtng rooro) ebould be
Ltutted to one-betlroom ereUtng untts ln vhtch the tenaat:hae acceee to a
eelnrate or oentral. laundry.

If an open plan te ueed - oultttng a eeot{.on of partltlon betveen
ltvtng roou and kttchen - tbe kttoheu equtpnent ehould be Ehteltlod frou
the'I1v1ug rroom by a J1b-par.t1tton, and a rod provlded on whlch tbe tenant
can bang a curtatn. '

t

>-Lr-\2 t8l6t+l E

DhIEI.tIIE DESIGN.
Ltvtpg Room '

t



UfST;IIIE DESTCJI, 7
Dtatng Spce

Provlde eaattng and table slnce for tho uaxlurn nutsber of pereona
tbe untt rt}I acooronodate. ft te preforaDle to looate thts tllntng Bpace
ln the kttohen but lt.uay bo ln aa aloove off the llvlng rooh ana adJa-
cent to the kttchon, I:lr etther caee tbe e'1nce gbould be proportlonorl to
ftt the iltnlng rogutreuente.

The slnco for dlnlng le to be 1n attdttton to tho ntnlmum ltvlng
rom and kttchen areae.

Iorye:

lrlatn luseage--r!:-Q,ti tf seattng te coatmplated at thla pae-
Ea3e--}t -6" i uhere 2r -6n rlde tablo ta usod and setlng ls
betneen table anrt rall. allor 2r -6u botweon table and nall
tf table La 1r -O'f wldo a1lor 2r -On clearanco

For deetgn purposps the mtntnwr etzee of dtntng tabLoe ehaLl be
not Less than as foLlowe:

2 peopLe 2t -6't x ?t -6',.

4 tr 2t -6tt x:.1..r.-6"

1 tt ,t-0" x l+t-Ott (eeattng at ono end)

6 " ,r-0ttx 6t-o"t or rr-ot'x ht-ott (seatlng at each end)

7 " ,'-0" x 6t-0" (eeattng at one end)

B rt 1r-Ou x Bl-gur l+t-ou x 4f -0"r or ,t-0" x 5r-0il
(seattng at each end,)

,-Lr-t+2 L8r64, E
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8 DTII,t,Ifl} DESIGN.
Kltchen

Eefer to detatl sheot F1g. DD-l, eborlng Epaces for equtlment, and
ttMtnturu Regutroments.r! Moro tban the ntntuurn requlretl kltchen area te
ueuallJ destrable.

C'ood kttohen ogutprent planolag calle for the followtng:

Stnk shoulil have work surfaooE - tlratn board or work top - on each stde.

In unlte bavtng uore than one bedroom tho rangq ehould bo adJacent to
flork surface.

Bange and rofrtgerator abould not be placod together.

trtrd of taundry tray and kltcben glnk should not come rlthtn 6" of wall
or htgh refrtgerator to prorvtde Epaco for rorktng and c3.eantng.

Provtdo a utnlmru clear Epace of rt-0" ln front of kltcben equtpnent,
and, )t-5tt ln froat of the etnk and tray for ueo of washlng uachlne.

Provlde accoss to the water heater ae requtred for tte operatton antl
rnatntenance.

Provtd,e ailequate and convenlent ehoLvlng, nono of whlch sball bo 1o-
cated onrer the range. The requtrotl auount of kttcben eholvlng, not leee
than L2rt wtcle, and not counttng baee cablnet, ehall be not Lees than:-

l-berlroou untt - 22 Ltaeal feet
Z lr tt _Zg tr tr

, rr rr -rl+ r tr

l+ rr tt - l+0 rr rr

About one half of thle ahelvtng ghoukl be tncloeodl ae raII cablnet,
8llaOe.

In additton to the above l2'r ehelvtr€ a 5*" deep shelf ts aleelrable
over the etnk and tray and base cablnet. Seo detatl eheot reforred to above.

Iocate rangos at least 2t-0r' anay frm any vlndor Jamb, Thte ls to re-
duce the flre hazard whtch ertete uhen vlndor drapee can blow over the rango.

I{hore Janb of opentng between kltchen and ltvlng room le ntthtn 12" of
the range, provtdo door at thts openlng.

If coal te ueed for cooktng, allol space ancl clearance of l+t-5t' x 2'-6"
for coal burnlr:g range, and provttle fluo 1n uasonrSr chluney.

Provttte a baeo cabtnet ntth rork top at leaet 2 r -Orr lor€r eee Ftg. DD-I,
It ts deslrable to provtde space ln the kttchon f,or a eualI tenant-suppltetl
tabLo tn adrtltton to tbe requlrerl base cablnet.

5-L5-ti€ 1816l+r-r
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DI{E["I,I}E DESICil.
Kttcben

Ae much etorage capotty ae poeslble ehould be cleveloped rhere tt
can be reached rlthout etepplng on a chatr or ladder. Shelves rlthtn
conventent reaoh can be looated oD ar\y waLI of the kltchen. A kttchen
or uttllty cloeet ls deelrable ae an adJunct to tho kltchen, antl kttcbsa
ahelvtng tn atldttton to that regutred nay bo located thereln,

The kltchen, or storage aloeet opealng off kttchen ebould bave slnce
to keep a raahtng uacblne. Au opentng tbrougb rhlcb vashlng nachlne le .

frequently uovedl uust be 2t - 8rt cLear.

Preferably, the baok door anil entrance to utlltty cloeet ehould be
near each other,

Iaundry facllttles for all etze untts ehall constet of a coublna-
tton etnk and Laundry tray tn the kttchen, l{2t' long.

tlbere flxturee anil equlpnort rtlL be provldod by the C'ovement uee
only elzes eo suppIled.

A ttoatrable feature ln a kltchen ls a \rood strlp (4t-6[ frm the
floor and 5t-5rr long) to rhtch can be attachecl cortaln kttchen egutpnent
euch as can openers, tonel racks, etc.

9

.l

I

a

t

a

5-L5-t]p-- r8r6lt: u



IO D{U,tn[} DESrCII.
Sathroon' . 'r

Dach tlvelItrl8 uuet be egulppcd rlth a Dathtub or ehorer (See LD-210),
lavatoty, and, lnefuIe fkrsh totlet.

The bathroom.shouLd be acceeetble frou each bedlroou anrl frcm tho
llvtng roou sithout pselng tbrough a bedroom or the ltvlng roortrr

The bathroou muet have a vtndor (or venttlattng slryttght).

Generally the bathroom sbouldt be baok to back rlth a bathroou, tn an
adJaceat untt, or rtth a kttchen. For eoonouy, tbe bathroom flxtures
Ehould be altgned along the ptpe etack ra1I, ff tbe staok le to be ox-
poeod, the untt ehoulil De.plaruredt 'ao that the gtack rtJ.l coue l,n a uttltty
roon or cloeet.

,

Provtrle
Sot rlth the

Inetall
of towel bar
totlet paper

uont.

a merllctno cablnet rtth a mtrror approrttnatoly J2rt :c l5tt,
center of tbo mtrror approrfinately ,t - J'f frm tho floor. ,

a rooil etrtp on tbo valt (l+t - 5t'from fLoor), for attaotmont
and other accoseortes. Provldo one 2l+-hch torel bar and a
hoLder.

In large unlt'E the lavatory (waeh baetn) uay be 1n selnrate oomlnrt-

I

a

I
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DWU,IIIE DESIGII. 11
. Bedrooms

Daoh bedroou ehouLd be deetgned deftnttoly for elther one or tvo
peroon oocupanoy, bS ggg Berson be01o1ps qre not recomended. The
mxlmrm area for'a errEE iffiffi EEt-o-u-rEToE[,F

i

No bedlroon shouLd be leee tban 7f - 0t'vlde.

Sedroous are to accomodate the folLowtng furnlture:

Prtnclpa1 bedroou: trtn bede, chlldte crlb, dreseer,
and chalr.

*Secondary bectroons for two persons: tvln betls, Areseer, :

and chatr.

Seconrlary beAroous for one pereo! - elngl,e bod, tlreeeer,
anrl cbatr,

The p)an ehoultl not b6 predtcated on the use of Doublerlecker bode,
but beile ehouLd bo eo placed as to pemtt thetr use.

For deelgn purloees, the stze of bedrooa furntture can be taken
as follore:

Doublg bed . o . . . . . r . . . r . . . 4t - 6" x 6t - 9tt

Tl{tn or slngle bed . . . ., . ., . ., 5t - ltt x 6t - 9"

Chtlille orlb . . . . . . . . . . . . ., 2t - 5tt x 4t - 6"

Drgsggr ......r. . . . . . . . . . . . . It -10tt x 5t - 0t'

Cbalr. r . . . . r . r r r . . . . . t . ].t -5"1lt'6tt

Mtntmtm areas for bedrooua aro eufftclent for plaoement of furnl-
ture and clrculatton, tf they are carefully rlestgnod and properLy pro-
porbloned for the purpose. Ilp to tOS more tban the mlnlmr.u regutretl
area te ofbe'n destrable.

The etandard cloect or closet roceas should be accesstble dtrectLy
frou the berlroou. A door should be provtcled for each beilroou,

*One eocondarT bodroom for two-person occulpncy ln unlts of 5 ot
uore bedroous Eay acoomnodate a double betl 1n lteu of twtn beds.

t
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12 DHE,LIIM DESIGN.
Cloeote

.,,....
. : : . 

:.:' "'. ",
Refer to detatl eheet', F1g. DD-2, tllustrattng requtraents for

closetg.

In eaoh drelltng unlt provtdo a goat, cloeet, a ltnen closot,
a cloeet for eaob boclroou, tbe latter t'o'have at leaet tuo llnoal
per porson. Mtnturm dept,h for oBen bedroou ql.oeeta te 2l+ tnchee;
cl.oEeA or partly oloseA fronte, 22 lt'rcbes tn'ttse cLear.

L_lnon qloset: Preferable.etze apprortuatel^y Il+" deep by 20"

and
feet
wltb

ntdle.

Provlde doore to cloeots tn or dtrectly vletble frou Ltvtng roore
Bedroon closete ebal1 have open front to cetltng aad be provttletl vtth
woocl curtatn rod, on nood supports.

Provttlo clospt eholvee, book etrtpg and hooks, vood bangtng rode,
and voorl ourbatn rods. Coet and bgdrom cloeete to bave two l2t' sbelvee
each (eeo oloeet detatl).

Clogets undor publtc statre are not recomendedl. If used, tbelr
construotton uuEt have a lh Ww mtalurn ftre reetetance ratlrg.

t
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DWE,tIIG DESIGN. L'
General Storage Space anrl Eeater Rooa

Gonoral etorage Epaoe gbaIl be not leee tban 50 sg. fb. ercept tn
dvelltng untte rlth bne bedrooo thlsrarea'uay be reduced to 25 Bq. fb.

Prsrlde a mtnluun of two 12" ehelves on long wa1I.

It te preferable that the general storage space be eelf-contatnoil
and eelnrated fton the elnce contatnlng the heater; hcnrgver, a uarturm
of I sg. ft. general. storage spaco nay be planned tn heater rooir. If
posslblo, Bart of the general etorage Epaoe ehould be etthor outelde
or correntent to the outEtde for storage of gardon. toole, Dloyo1ee,
vbeeled.toye, ecreene, etc. (See Mtaturm lbctltttee)

If coal ts ueed for fuel, the heater (except olrculatlng elnoe
heater) muet bo locatod tn a eelnrdte heator roottr or. baee,Bent, antl
eufftolent €paee provlded for atoklng and removtng a'ehes, mtalmrm of
,r - 6" frou uall to front of furnace, or 2t - 5t' tf door or opentng
ls 1n front of heatei.

Provleton uuet be uatle for aocese to the furnace breech{.8, flue
tbltnble, tenperature controls, blorer fan, antl clmeetlc nator heater
bur:ner. Thte uay be arranged through movable lnnels.

A narronr, rleep slnoe ts tnefftctent for storage (mtnluran vtdtb
,t - 8''). Such a Epace te better dlvided lnto tvo cloeete.

Wbere adequate general etorage wlthln the dwellrng unlt te not
practlcal - ae tn alnrtment untte - ep6ce for Etorago should be pro-
vldect tn central proJoct locatlone. Eonevor, at least B eq, ft. of
general storago slnco must be vtthtn the ilvell-tng urlt; prefor.ably,
adJacout to the kltchen.

i

t
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L4 DI{T[,tffi DEIION
Cml Elns

Coal, btne at tndlvttlual ilrell lngs ehaLL have a mlnlumr I-1/l+ ton
calnctty.

Eelebt le affected by fuel rlellvery schme. Coal uay be deltveretl
to btne by ueans of cbutee frm the coal truck; nantnlly by uee of baga
rhere economtcally foaslb1e.

The dtEtance tbat coal can be chuted rtIl depend on nature of coal
and deLlvery equlpaent. Slzed coal can bo chuteil, aE measured hortzon-
tal}y, about 2 to 2-t/2 ttnee the fa1} of tho coaL. fhe rltEtanoe ooal
fal1s 1111 be tho cltetanco to wbtch the sptllrray of truck can be elwated
lese btn betgbt, Etgh Ilft trucke are avatlable rhtch can be raleed about
10 feet abovo ground. Eorevor, tf ohutlng te dlopeaded upon, rake tnvee-
ttgatton regardtng looal coal clealerst egulpnent to determlne raxlmtm
chutlng dtetance. Thts ittstance tnay also be Llutted by local labor regu-
Iattone vhtch prohtbtt tbo uee of chutoe above a naxtmum tltgtanco. It
may not be local practtco to chute cteltvertes of stnaLl a@unts.

B1n should be eo cleslgned tbat tt fome an lntogral part of the
dwelllng unlt olthor rlthtn the bullcltng or as an oxtertor feature cou-
btned poeslbly rtth a covered porcb antl etorage spaceo ft ehall have
tvo opentrge vtth hlnged covors or sltdee; one openlng for depoeltrng
coal, the other for removal of coal at floor of bln. Detatl coal bln
so as to prevent coal dust ententng dvelltng rhen fllIlng btn.

Bottou of accees door f,or removal of coal ehall alwaye be at level
of coal bln floor vtthout any threeholtlo Provtde baffle over ehovel
door on lntertor of btn.

For cbute deJ-tvery of coaL tt te advantagooue to have the fllltng
opentng of the btn reaeonably 1or.

Uhere aocess to coal uay be arranged dlroctly frou the heater roon,
the floor of the latter and that of tho coal etorage bln sha1l be on the
eaue }eveI, Provlde a depreseton tn floor at coal removaL tloor to pre-
vent nater from vot coal runnlng tn onto heater room fLoor. Where coaL
bln floor le at a loner level and accese te from the ertertor, some
fsaturo to gtve shelter from house to the potnt of access, euch ae proJ-
ecttng eaves or roof ehould be provtded.

t

I
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DTJEI,LITIG DESIE$. L'
Stalre

Stratght run etalrs are Breferable. lJlndere must not be uEed.

Statrs vLta 7-1/h" rtgerg, and g-L/2" tread,s, excluetve of uoelngs,
are recomen0ed. Statr., rleers should not be greater tban I tncheE antl
treade not lees tban 9 lncbes.

Treatls ehould be of wosr-r€Btstlng nood or non-aL1p cment. Open

The utnlarn utdth of etatnrays and ball ls ir - 0u botween waIl
ftntshes. A ulnlmrm head-roorn for etatre of approxluately J feet, mea-
sured verttcalJ.y frou the top of a rtser, te deetrable. Stalre to lnill-
vtrlual baEeuents may bo 2t - 5!t vtde, wlth 6t - S head-rom.

A coatlnuoue band rall uuet bo provltled for each stalr run. Thege
ehoulal be vell anchored and thetr encle Ehould be returneil to tho wall to
avotd catchtng cJ.othlng.

Wlndovs and eLectrtc outlets for etalrs or halLe rnay furnleh tLLuat-
natton of only motlsrate lntenstty, but ehou}d ba located eo ae to avold
drark aroae.

,-Lr-r+2 tBr6\, E
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L6 U{EI,LIIG DESIGN.
Utndore

AlI habttable roous,ehal1',have dtreot,o-u'tslale e{posure of one or uono
rlndloire havfng a total glsgs gg of not leee than 10 per cent of the floor
area of tbe room,' In kttohons the ulntum tqtral glaee ar@ of rlndorE and
glaes (lf ueea) ln the door shall be 15 1nr cent of tUe floor 8rear

Flfty par oont of the requlrod gXaee area ehall be irranged go tbat
tt ca$ be opeuett. I{hon double-bung rladotle qre .ueod, both eaeh (upper anil
lorer) eba1l opeu for .venttlatton. t{lnttore,shoulil"be loqated ae aoar the
cetltng ae praotloable and ehoukl preferably open to the top.

Generally the hetght of rlndor etll.e ehould ,bo.Detrean 28 and 56
tncheE. It ts preferablo'to koop r!,ndm Jaubs l2r from valls.

Ulndors ln batbrooms eha1l bave a mlnfunu glaee area of l+ eguaro feet.
''

Utndors ln bealro'oms ebalI bo aocapstbl.e, vtthout havlng to reach
acrogg bodl.

lltn0owE of qtog$ tnree and etancland, alzes_.gho.qld be ueed.

-Weatherttghtness, faclltty for vinator cleantng, ancl eaee of operatlon
are eesenttaL faotore. Castuent operatora or eash balancea of t;pes that
n11.1 requtre ercegEtvo uatntonance ehoulil be avotded. Wlde caeement vtn-
tlofls ehouLd bave venttlator Eecttons ln tbe nltldle rzther than at the eldeE
vhere ltke1y to be obetructed by tlrapes.

Prevent beqt Lose.es througb atr leakage, as followe:

Calktng around vlnclow and door framee
Weatherstrlpptng of eash anrl d,oore vhere eultablo uaterlale

are avallablo
Dotatllng of frauee to provttle flns or rtnd broake at con-

taot vtth naIle and llnte1e

I'uL1 leugth gclqEnq at all ulnclorrs whloh open ar6 preferable but t/2
lengtb ecreena wffE6a'ccoptable on tloublo bung vtndowi ln order to con-
senre natertale clurlng the emergoncyt

Stonn eash anA stonn doore ehoukl be provtded tn epeclal oases nhere
flestgn temperature tn -0 antl annual degree daye )000.

Provtds shadee and. supports, aleo bracEots for curtatn polee at all
gra z eo "xtr".6l-!-urlrrg-effiqono ano 

"ro"" / .

1

5-Lr-t+2 1816l+l n



\

U{E[,LII[O DESIGN. L7
Doore and Door Opontnge

Uee etock doors generaLly,

Tho folIovlng door wtd,the are recoumendetl:

entrance - 2t 8tt or 21 10r'
bedlroou - 2r 6u
coat cloget - 2t 5't or 2 t Ott

bathroom - 2f 0rl

Any openlng through whlcb a raehtng uachlne te frequently to pse
muet havo a mtnlmrm clear wtdtb of 2t 8".

It le deetrable to looate erterlor doore to srlng back agarnet elde
valls whon etandlng opea.

In extortor doorE
tne uppeffir-ffit do not uee gJ.ass tn the lorer part; but glaee ln.

entrance rloore ts doetrable and provtdloa
an effectlve gurface for etreet armbere.

Throehold,e for ertorlor doors--non-fetrous.

Eang doors anal Boreen tloors eo that thetr ewtng w111 not obetruct
psaEag€o Hang screen doore on the same Jauib rtth rloors (not reversed),

For screen doors provlde.a center ratl about lr0 tncbes hlgh to
Eerrre as ilEE Ear. irovtde a protecttve guard on loror esreen 1nnel
or lnnels, or rnake lover pnel soIld.

Egutp Ecreen doors wttb coll eprlng and hooks for faEtenlnge, tn
preference to mechantcal latoh.

\
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18 DT.IEI,LITG.DESIGI.I.
Stoope, Eoods, and Porchee

Eetablleh the level of entranco stoope antl porches as Low as fea-
etble tn relatton to eunoundlrg ftnlsheil gradlee. Provtde a ratLlng on
stoops or porcbee more than 18 tnchoE htgh and on stopa rnore tban b
rteerg hlgh.

Deetgn entr?nce etgps not steeper than obtalned by f-lnoh rleere
and lO-tnoh treade; rtsero not LeEe than 5 tnohee htgh. tr'lnteh cment
treadE (rhere used) eo that nhea wot they v113. not afford a sttpplng
hazard.

Eost wood construotlon on concrste or meonry and obeerye requtre-
mente for temlte contrbl.

Provtde " stru,L€-hood over the matn entrance unleEe the eavee of
one-Etory butltltnge proJect enough to gtve protoctton. Dlvert or draln
roof uator so as not to eptll at sntrancos.

Polchee ehould be olther (1) entrance platfor^ms enlarged for ett-
ttng-6ffi(e) tttouon porohoe to be ueeil ior vam-weather rork spaoe
and sttttng-out. Roofe or vork porchee ehoultl overhang to protect frou
raln. Also, eee tt0oal Btas.rt

)
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Bulletln No.3fl-

Dwelling Deslgn Page 19

SUBJECT: WaII and Ceillng Finish

{faI1 f lnlshes shaIl be one of "the f ollowing;

1. Painted, smooth, hard white plaster;

2, Gypsum wa11 board covered with washable factory
coated fabric; joints f111ed;

3, - Flywood covered with washable f actory cctat,ed f abrlc ;

[. Wood ( solid or laminated) or first quality flnlsh;
5. Exposed masonry where climate is suitable;

6, Painted or prefinished combustible waII board ln
accordance wlth Standards rjnder rrstructural Deslgnrro

Xple : See t'Fire Res istance Standard.s , STRUCTURAL DESIGNTT .
---
Floor ['lnlsh \

Dc not use flat grained soft wood for finished floorlng.
iflater- lmpervious floor covering such as linoleum ls rocom-
mended to be placed over wood construction-in }iltc hens and
bathro olls o

Do not place ilinoleum on concrete f loors laid on the ground.
ffo6Ff fnish in such cases should be asphalt tile or
equavalent, of marbleized or slmilar colors to avotd
difficulty in keeping clean.

Nl rt.standards f or War Houslng, Excludlng Temporary Houslngrr.

5,t5-lp
2-5-l+3 Revlsed
'l r)A6.)
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ilfir&nE DESTGI{. L9
WaIl antl Celltng Flnteb

Floof Ftnleh

[-a.tr (' tq

ff*t'"
I{a.11 and Cetltng Ftnleh

WaLl ftntshos ehall be one of the follorlng 2

1. Palnted, emooth, hard whlte plasteri

2. Gyperu uall- boartl coverod rtth raehable factory coatod
fabrtc; Jolnts fllled;

), Plpoocl covered vtth $aebable factory coatocl fabrtc;

l+. I{ood (so},td or lautnated) of ftret quallty flnlsh;

1. &rpoeed naBoilT where cltuate le euttabLe.

Noto: See "Ftre Rostetanco Stanttards, SIRIICTITRAL DESfGIIT'.

Flool Ftnlsh

Do not uee flat gnlned soft rooil for ftnlshed floorlng.

h-at,er-lupervlous floor covortng suoh as llnoleuu te recormonded
to be placed ovor vood conetructton ln kltchons and bathr

Do not placo ltnoleuu on ooncrete floore latd on the grountl,
Fl.oor ftntsh tn euch caees ahould be aepbalt ttLe or ogulvalent, of
mrblelzed or etutlnr colore to avold dtfftculty tn keeplng clean.

5-Lr't+2 t8l6t+l E



20
Patdttr{g

Patnt or statn extertor rooilvork. Patnt tope anrl bottous of all
ertertor doorg and saeh afber f1tttn6.

Patnt exposed ertertor fuol. lanks the same color ae the botly of
naIls.

Patnttng for lntertor plaeter ralLe of unlte ehall De of resln
guuleton. ;

Plaeter cetllnge noed not be ptnteil, provkled they are left tn
clean condltlon..

Palnt tnterlor.dlry ual.l and. cetlln6 conetructton wtth eml-gloss
ot1 patnt, excopt factory ooated fabrto or pL5nrood. Plyrood nay bave
epeclaL treatuont6.

Palnt fror.rt gdge and under slde of ehelvlng and book etrtpe of
alL cloeets eaue as walls. Patnt aLl eurfacee of kltchen shelvlng.

Otl top of shelvee vhtob are not patnted.

Palnt exlnsed pLur&lng plpoe and expoeett heatlng tluote tho color
of sunound[lng su:rfaoeso Sneeohrng unlntnterl,

:

Whore 'tntertor vdotHork ts etatned flnlgh vttb coat of, varnleh
or varnteh .and rr8x.

' i j j,

Cauouflagoi. ,See Ianhau Dgfenee llanual lnserte TD-21r, LD-2Lr-LEA,
or EPER De:Enee lrhnual lneert DD-l+@, DD-I+0?-LEA.

:,.L'-W t9r6t+l E



Uso etook dgtatle and dtneneton the work to utlllze etaadard
nanufactured utertale.

Deelgn eaves ErnDly; avotrl rc.plg.
9utte{e and qor.ngloutg rtth eplaeh blook ebaLl be provtded for

two-etorly butliltnge, The ea?ee of one-etory butldtnga vLthout guttore
aad dovnepoute ehould proJect at leaet 12 tnohee.

At areae and raups provfule eratlngs or E$-Ugg. whore proteotton
ts neceseary.

Raupg to baeEuent aroaa ehoultl have a elopo not steeper than L to
8. Avotd placlng outstrlnglrXg rtnrlons vhere they uay tntorfere rlth
headroom or pfrssage.

Provltle omng of
but tbe uost uoaerate
gtrle.

cloetpg foundatlon ventp an0 gablo vente ln alL
clfunatea, amanged to be operated fron the out-

Accees tlqore tn fountlatton va1la ehouLrl be at loast 2 x 2 feet.
No access to foun<Iatlon elnoe shoulA be frm tnslde tho houae.

hovlde ecqesg to atttc EEgg. One door ln row butldtnge te euf-
ftctont udee;=Efic?paE-ie-8ffi[aoa by flro ralli tn thts oaee pro-
vtde acceee to elnce on botb etdos of ftro raIl.

FLaeh al.I erterlor opentnge ln frame bulldlnge unless protected
by roofe.

Wgo$ etd+ns Ehou1d bavo not uore tban B-tnch o:qpoeure. Hlush
Jotut rood elaltng unlese epeclally detalled ts not reomeadleil. ff
rood atdtrtg ls uged over €nmsre ehesthtng or ftberboard, break Jotntg
at studs antl natl lnto etude.

Booftng uatortale; utneral surfacetl ro11 rooftng, aepbalt shtngloe
or ceuent asbeetog ehlr{glee ehall be uee0 only ou roofe vtth a pttch of
hn to the foot or oveto Uee butlt-up rooftng of 1, \, or 5-pLy only otr
roofe bavtng a pttch of 2rr to the foot or lees. Use of vood sbtnglee
shoulit bc avottleil beoauee of ftre bazard.

thlrneye at or noar the rldge sha11 ertend at leaet 2b tnches above
the rldge; antl chtanoys eLesrhere sbould ertend htgh enorrgh to avotd
dorn-&raft.

Tente uuet be provtdett for a}l gas-ftred equlpment, ercopt ranges.

fhregholde of harthrood beilttod 1n naettc ehould be usetl at extertor
doore,

Bev. 10-10-!2 L8l,6\' E
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UfE.TIrc DESIEJ{
Mtecellarieoug D6ta tle

tloatheretrtp ert'ortor doore alL.a.nouod ln cold sIlilatee.

!,ta11 Doxee of ordtnary ertorlor type, conplylng rtth lhtted Statee
Poetaffioeili;TIons, shalI 6e prev.tdeA. ior. each airelltng .untt (eroept
that..gang ualI boxee ehould pq ueed tn entranco veettbulee of apattocnt
bgl]{tnga). , '

Fovtrlo etreot nunbers (aontraetlng vtth baclground eee Drtentor
Doore, p.. U). Outt rloor belle or lonockore except vhere loockere ruay
be requlred for apa.rtaonts br flatg'.r@ovod fron the entrance.

:, .'',To avotil vtelbtltty frm the atr at ntght, do rot Eel,ect ltgbt
ooliored roof ooveftngs nor c'overtnge havlng reflocttve gualttl.ee.

' . :.-.

Provtde ecubtle doore glvlng accees to attto spacee. !4ake openlnge
2?r t,t6n,rlth htnged doore faetenod rlth hook and eye. Wh6r6 ftre-
ralLE do:not o.ocur, butLd elat Bqftttlgue tn atttc dtvltttng dwelltng
unlte.

Bev. 1o-10-42
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Elec. R-fq. * she/vlno obove ,Trcty
bi /ocoled 5n onofher-wo/lWoll fimish Plon

Nofes:
/. R-eqcured /tneor {t oF /Z" she/vingr, rn oddrlrbn lo lhof con-
loined rh base cobinef: /BR unit-?z, ZA&-ZA, 38R. -34,
4B&-1O. Reqctired she/vr'ng in oddilion lo lhqf shown on
obove elevafton rnoy be tn sloroqe spoce. Thrs rrzus/ be tn
oddifion fo reguireZ generol sfo'rogrb stzelvrhg.
Z,Sink fo have droin boord on orre side ond o bose cobthet
or Work loo on fhe ofhen

. 3. End oClo|tndrXrlroy ond kilchen srhk fo be of /eo.st 6't
lrorrt wo// or R-fgt.
4.The renee anZ Rfq. ore fo be wifhin reochrhq drStonce
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COI\O{UNITT FACTLITTES. 1
Genoral

Ibotltttoe fol panageugnt and natntenance purpos,es eha1l be provltted
tn ai.1 proJects.

trhcl].tttee for s_oqlql or tgnant actlvttlee ehal.l be provlded tn pro-
Sects-6ffi-EGf&-1il8; E;6:.-f 6'ffient, horever, that such .

factllttes ae are callod for ln these etandarAs are avalLable to ths
tenante tn nearby butldtnge anrl outcloor recreattoa areaB, euch factlt-
ttee uay be ontttoil frm the proJect only vtth Central Offtce approval.

Roquoets for euch outsslone ehaLl etato the type, locatlon and ade-
quacy of avatLable non-proJect spaco, antl the basle on vhlch such epaoe
vtII be evatlable to the tenants. Prlor to eubmlsslon of such requoets
adequacy of oxtstlng off-Ette factlttlee should be checked tn coopora-
tlon wtth the Local delnrtnent of recreatlon.

llhere both managemen! and ualntenanco, and tenant acttvtttee EIEcos
are t6-86-p67t4 i.nE6fr6ilffi@
Butltttng, vtth outdoor areaa eenrtng suoh bulkltng, unlese ertetlng on-
elte structures are euttable for converslon.

llliore only uanagement and rna,Lntenanoo Epace le to be provtdod tt
ehould be, where practtcable for proJecte of 150 dve1llng untts or lose,
1n a butldtng tleslgned for converston lnto dweIllng unlte. Thte bull.cltng
shal.I bo tn atlclltton to the ntnrber of dwelLtng unlte requlrotl for the
proJect.

The Comuntty 3u11d1ng (or uanageuent and matntonance butldlng)
ehould bo located preferably ln a central posltlon, easLly accosstble
frou alL the proJect antl from tho prlnclpl potnt of entrance to the
proJect, but preforably not on a uatn trafftc htgtnray.

l,Ihonever practtoable euch bulldtng shal1 be oonstructed and uEeil for
the fteld conetructton offtces of the govornuent and the contractor.

For suggestocl plans of Conrmuntty lbcllltles layouts see Ftgs. CF-l,
2, 5, \, 5, 6, and ?.

Coet of Couugg!ft Eactlltlee (Uuttafng, or butldtn6e, new or altered,
nousrffib;:Ma@mrEffi:oe, soclal s1noe, ana spice for aurlllary
faotltttee and egutlment therefor), shall not exceeA 1fi of the total coet
of the proJect.

Space 4equtrenents for uratntenanco ard replr, uanagement, eoolal
spaoe, and outdoor general play area are as calLeil for on tho acccmlnrly-
tng graph (tr'tg. Ctr,-Il) and tablee.

Pulltc Telephonoe: Telephone pay etattone on proJeot are essontlal
unleee publtc telopbone faotl-lttes are avatlablo tunotllateLy atlJaceat to
proJoot. Stattone should be acoeeetbl-e at alL ttmes.

5-Lr-t+2 L8r64, E
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, COI{r{UNIIt I'ACILIIIES.
lhnageuent Slnce

Irhuagment gpace. ehould bg on grounil floor, Good offtce Ilght re-
gutred, erpoeure prgfsrably not reet. Convontant aoooso from ualn proJeot
clrculatlon; berich and parktng place for prane preferably at ontrnnce;
nearby parktng f,or vlettorst cars. lrhnagoment spaco uay be re0uced 1f
several proJecte are uanaged.bJ central offlce.

Ae noteo protectlon, off{oeg (partlcu1arly uanagerrs) ehould be avay
frm play areaei lf practtcabJ.e, amange other parts of butldtng to form
Ecreeni aleo avotil proxtutty to &velItnge. In tnternal BIan of bulltltng,
arrange storago, ,et.9., to redule. notee transmtsslon.

lhT"gment slxeco ehould connect rlth uatntenance (for Janltor sor:vlce
and for conventent cmuntoatlon betweon @nager and eupertntondont) and
rltb aoclal s1nce, lprttcularly tn sua1l proJecte to facllltate eupenrt-
ston and for tnterccjmuntcatfon betwoen mnagerte offlce and comuntty halL.

Subdtvtstons ofl uanagaent space .are!

Veet.tbu1e, tf cltruate requtros one; tnay also Eorse the eoolal space
tf eeparato lockod.d,oor glvee accees to each.

I,Iattt{g qoo}i for tenants and othere vhtlo valtlng turn at counter,
aleo for lnfonnal conforencee. Should havo pubL1o tolephone booth. Con-
ventent aocess to one,prtvate offtce for conftclonttal lntor:vtewe. Good
Llght requtrecl, pa.rtleularly at counter. Pereon etandlng etther etde of
oounter shou:Lit not iook agalnst Ltght.

General qtt_loe o1q r_or! gpacg; for bookkeepers, cLerks, recolvlng
reat e-Effiffi[-iaJoffio?-6ffiunlcat ton beiueeir tonanti and m na ge -
osnt, 0riltnartLy aepi"atett from valttng roorn only by counter; gato or
door alEo neeiled. For detatlotl clravlng refor to Ftg. CF-I2.

l,lanagerrE gfftoe; tf the only prtvate offtao, ehould have very con-
venlent accese firm walttDg roou. Should aot be selnraterl frou general
offtce by ralttng room; east cormnuntcatton rtth aII uoabere of staff la
oseentl.al. Lf poselblel provtde euaIl ooat cloeot. In proJocte of 50 to
99 unlte the rnanagerte offtce shoulal be eo arranged ag to pormtt Brtvate
lntertrlew by tho uanager, [hte uay regutre a dtvtcllng partttton 1n uan-
agorts offtce unleEe arlJaoont ralttpg slnco te convontont.

Seoopd prtvats qfflgg, tn larger proJeote; for manageneat aldo,
rontsle, vtattors.. Dtrect accoss from waltln6 room.

Yault or etorago cloeet; for storage of rocords, suppltes and er;rea-
etve 6@ent. Dliect acoeee from general offlce.

Coat and offl,ce euuply gLosetsi tgllete (for offlce etaff on$). If
poestif,FaIia-n$ a'6o#%-tffi lcee rylthout croee tng pubrtc
spce or other-offtces. totl.et should not te n6xt to uanager'e oiftce un-
lese eound tneulatton.te provld.ed tn sopratlng lnrttttons,

)-L1-,+2 t9r6\, E
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CO[0,tt NItt FACILITIES. b
!,latntenance Spaco

Ilal+tena_nc_e. Elreco uay be tn basement etory tf gootl 3-lgbt antl ventlla-
tlon are aesured, and topog:raphy pemtte eel:vtoe accese at grado on one
glde. Shou1d corurect wtth reet of butldln6 for Janttor ser:vtce, etc.
tlbeeletl accoss requtred, proferably from uatn proJeot etreot vta eervtce
courb, Court ehouLal pomtt truck turntng, parktng of etaff cars, storage
of uaterlals, plus 6pace for poeetble futr:re addlttons; court preferably
to be fenced. !,lalntenance Bpace nay be retluood tf ualntenanco or bandltng
of rnatortale 1e done by oentral ehops.

Closed 8aBg.og shaLl be provtrlecl for ualntenanco cara and trucke.
FolJ.orlng te a sohedulo lnilloatlng tbe nunbor of cars for shtch space
ehouLd bo provl.tled 1n rolatton to the etze of tbe proJeot.

Nunb.er gf Small Trucke l{rmber of DreU.lne ltrttte

* ,23 : tr?,
, 7)o - 1100

For proJecte larger than lrr00 ttvelllnge a Epeclal study ehall be
uade'

BeBalr shopl general work place. Preforably not contlguous wttb uan-
agenent offlces. ttght and. wall. spaoe to be arranged wtth a vlew of favor-
able lanch Locatlons. Ftve-foot deltvory door, ![ay also have normal rtdth
outetAe door. In large proJocte ehop slnoe uay be lnfomalIy dlvtdotl tnto
(a) gonera3. reptr shop for carpentry, sheet metaL, and relntr of euall
obJects, antl (b) uechantcal relntr eh6p for plt.urbtng, heatlng, and olootrt-
cal vork. Ueually no prtltlon solnratlon. Both rogutre good accees to
outelde door and storage room door.

Superlnlend.entte, offtce; near rleltvery door, preferably vlth vlndor
torrard gervtoe courb,

Storago room; for etorlng everythlng but patntr otL an(l other tnfLau.
mble uaterlal. ShouLtl have wttle door ogryoEtto or convenlont to doJ.tvery
door. Thte roou te Locked; not to be ueetl for clrculatlon. Partltlon to
be of llght frauework, ae pltng or rectangular latttcsrrork.

Palnt ghoBi for etorago of pahtr equlpment, and, othor lnfla able
uatertal (tong lattders are kept tn uatn storage rooro) antl for stralI patnt
Jobe. Bequtree good natura)- ltghti corner l-ocatlon aclJacent to re1nlr
shop door preferrod. In eoue ctrctmetanceg an entranco only frou ouCstdo
roducoa tnsurance rate, If so, provldo corrvenlent valk connectlon to re-
1nlr ehop entrance.

n?allne BIan! for uanageoont ancl rnatntenance space (and soctaL space,
lf any) 1f proJoct dooe not have central heat. Requlros goocl vontllatton;
outstde wlndow tleEtrab1e. Locatton ilopentle on fuel; fuel dellvory ehould

no:r.,7/e1f\z ];8I,6'+' E



, COMMT'NITY FACIL]TITS.
l,Iatntonance Slnoe

ABEAS REQIIIRED FOB EEATII{G PI.,AIU
(tn sq. trt.)

Eeater Room BO

Coal Storage 10
100

110
121
7)

8o
50

8o
,o

200 210
160 200

,-tr-t+2 tglS\l E

be froril serytoo court; provttle convenlent aeh re&oval. Conventent access
from'shop. The follovtng approxtnate aroag'(ln addttton to ttgrose area
of bulldtng" as eho$n'tn ohart), are baeod on a coal-ftrod plant anrl rnay
be'reduoed for gas or otI:

D.U. f s .l0 .IOO _2OO 3OO q9O ?'10 . 1.000

CoaL gtorage ehoultl bo checked agalnet annual consuuptton anrl purchastng
po3-toy.

Tqllet_, ehovgr and lo.okere, Janltorre- 49S!. Iocate.near shop but
preferably not olose to rnarugenent epace or suporlntendenttg offlce un-
loee sound tneulatlon 1g provldod tn selnr:attng partttloae.
'. . Yarcl etattoEg.aro etorage roons for ground ual.ntenance toolg (hvn
uouors, hos%-ef,c,), for tho uso of proJect uatntenance employoes. Be-
qulre0 only vtrere large areaa regulrlng proJect rnalntenanco aro located
at some dlstanee from uatntenance shope. l,tay be, freostandlng, attache0
to butldtngr or tn baesnent, the 1attor preforable tf topograpt\y perttts
ramp acceds.

.\



CO}O,TI,NITT TACTLITIES. 6
SoctaL or Tonant-Aottvtty Space

Noter In dofenee proJecte tt ls luportant that epce ehouLd be
avallab1e for tenant actlvtttes of a sootal, reoreatlvoi antl
eduoatlonaL'nature. lhny tenante rtIl be nercomers, rtthout
looaI eoctaL ttee, and tholr happtneee (nhloh ts the beet tn-
surance agatnst hlgh lalor and tenant turnover) ntII tlepend on
the ner frtontlghtps they wtlL.fom. There wtII be casea, how-
eyer, wbere extstlng butldlnge or netghborhood faclllttos vtII
uceet the neorl for Bpace for tenant actlvtttes, tn whoLe or ln
part. Such contllttone shoul-d be conetderetl ln the dostgn of
the omunlty butLdtng and the play areas asgootated wlth tt.

For butldlnge houelng sogtal oJ tenant agtlvtttes see attached cbart whtch
tndtcate<I recomsndotl roou areas for vartous glze proJects.

The uatn entrance ehould bo nmr grade, vlth a Inved and ve1l ltghted
area lar6e enough for a crowd of poople and connectlng vtth ualn proJect
ctrculatton. Some roous, as crafb and gauesromsr trEX bo tn basement or
second atory. Roous for sualL chtltlrenls uoo ehould have accese to and be
subetanttally at grade of outdoor play space. Tho ontlro plan ehould be
cloeely correlated vltb outtlooi terracos, tralke, planttng, antl play areaso

Avotdl northorn e:cposure for all soclal rooun except kttcben, crafts
and shope. A eouthern erpoeure te preferrod for etrall ohlldronte pLay-
roong. ID hot cLrrnetoa prwatllug vtntl uay affect' ortentatloa.

SoctaL or tenant-acttvtty slnce contatns the foLlonlng eubdlvtetons:

Lobby, ertended by oorrtd.ore ln large butld.lngs; should gtve access
to aLl eoctal spaoe. Iobby ts boet Locatlon for requtrecl drlnktng foun-
tatn (2,-5" hlgh unLeeg epeotal chtldrenrs fountatn ts provlttett); also lay
phone unlees othonrtee avallablo.

Cormunlty hal+; the large meettng room for lecturee, lnrttos, etc.
&ttrance off lobby gbould be near outetde enttrance. Avottl frooetantlIng
cohmns. Destgn one end walL vttb euttable epeakerrs platforu or stage,
permanent or novable; tn large proJecte vtth entnnce frm drees{.8 roou.
Sloor should perult danctng. In E@lL proJocts plan ommuntty haIJ. for
use also as chtldrents playroom, slnce space wtII nonnalLy not be avatJ.-
abLe for epeclal playroom.

Kttchen; demonetratlon of uee and care of egulpuont, of prolnratlon
anct preeervCtlon of food; also froquently ueod tn senrlng meale or re-
froehments at 1nrtles, and, tn prepartng Lunohes for straII chtLdrenre play
groups. Shoultl have vtndot, (fO6 of floor aroa ulntuum) preferably at end
(not tn front of audtonce) Iooktng toward. north or oast. In srnall pro-
Jocte, kttohen ehould opon tovard coqmunlty hal1; ln large proJecte, pre-
ferab\y torard secondary moetlng room, clrculati.on bolng arranged eo that
a party centertng ln comruntty haII uay be served refreelmente tn eecondary
room or eleewhere. Outstdo or convenlent corrtdor aocess for tleltvory of
eupplles. ff practlcable, amange counter connoctlon wtth roou whero
food te to bo eorrred,

,-Lr-t{2 LBr6'+, E



7 . Co!,ftnnsmT-
Sootal or

.nAcl,rxrr$s;

.fenaut,-Act lvlty Sp"9e

Frovlcle overheacl tllum,lnat-ton ltghttng .a11 equtpuent. Provlde tno
eleotrlc outlets naar dsuonetiratt'on countor.

Shelf . elace; ebould cot'Iolate rpughly vltb nurnber of clvelltng untts,
varytng frm. a mlntmum of l+O sguaro feet for proJocte of 100 dwolltngs to
a mxlmrm of L00 equare feet for proJects of 1000 dvelltnge, 0f thte
spaco 20-2l.+ Equare foet, for nursery utenslle, shoutct be ln cloeeit cabl-
nete or.olosets. In adtlltlon, proVtde one.baeo cabtnet and a walI cablnet
2 or 1 feet lone for food etonige. Storago Epaco for fooit and utenelle
ehould be provtdoil wlth locke ,and keye.:i

,,

E4ulpnent needed: Double:bowl stnk (20" x l9t'); range (14tt ovea
hetght, h burirers, epllt-type cooklng top'prefdrrecl), plus ln proJocts
'ovor'600 untts, a ]-burner gas or eloctrtc plate; refrtgerator (f cu. ft.
tn proJqcts under 150 untte, 8 bu; ft. tn larger onee).

Iayout g[ Sftcfren. Provtdo nork countere on both etdee of stnk, on
:ono-0r both.eltlee bf mpge, and aLso on oae etde of refrlgerato.r. Provttlo
'atorage .sllaoe adJacent to etnk, range ancl rork countor, the J.argeet 6mount
preferably betng located rtear the elnk. Whenevor posstbJ.e, provlde cloeet
for potg,qnd lnns dlrectly adJacent to range. Deelgn troorr Eo that sufft-
otent ryalL. epa.ce te avallabIe fsr necesEary shelvtng and etorage cablnote,
Do not locato shelv.tng oyer range.

. . Sor.tleuonEtrattonsr. range and adJacent vork counter ehould be vtelblo
fron adJotnlng soc'tal roorli provtde lorr. ftxod partltton (56t' irtgfr) betneen
the roous, vtth eltdlng .or foLiltng lnnele or rolltng ehuttor above lmr

..parttltgnr.to holght of approxtmately 6r-8[, The openlng shoultt be 8t to
12f .vtrlo., Provtde door 2t-6'vtdo tn low flxett partttlon unlose convenlent
access frou kttchon to adJotning room ls provlcleA Uy moane of halL or
Iobby, P1aco rango dlrect}y agalnet J.on Bartltton (preferably to the Lefb

.,of center), or agalns! ailJacent waII. Provtde contlnuous trork surface be-
.tveen llepee bf equtppentp ' ; ' 

.i

'.:

For conventent sonrlce to an adJolnlng eoclal room, provldo sorrrlng
courrber vtth altdtng pan9L'over (about.}t htgh by 5t long) betwsen kltchen

In proJects of l0
and layout ae requtred

acceeslble frop p)ay aroa..,: ;\

to 100 drelltng unltE uako atlJustmente tn oqutlment
to ueet space llmttattons.':

: For tlLiiritratlone of kttchen layoute rofer to Ftgs. Ctr'-l, and CF-ll+.

lqllqtg: accesstblel frou'alL eoctal roome (tncludtng roouu, eubdl-
vtoeal6i'J6lAlng cloors) and'lcltchene rrtthout cro.estng othEr roous; aleo

. Stora.gp: Provtds chalr stof,age. convenlent to cormuntty haII; aLao
mtecellaneous. storago qr-rd'?,Tt,r.6our or epaoe uqab1e as Euch.

.,]
{eqltorlg cloeet or, tn e!:aL1 bul1dtng, a eervtce etnk; tenants clean

up q@utitng suttable equlpment,

)-L5-t+2 71r6t+, E
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Other soclal roone tnclude:

COMMI'ITIIT EACITITIES. 8
Socta1 6r Tenant-Aottvlty Slnce

prefe:rably oloee to dloor glvlng
gtvLng goorl vter sver theur

a

Playroons for emlL chtklren; nursery eohoole, clay nureery groups,
etc. Playroons are ueually plannod for a group of !0 ohlklren. Mlnluuu
area roqutred for euch a group ts )00 sg, ft.. For alL-day nurserT pro-
grau lncluitlag luncbee and naps, provttte total area of approrluately 8OO
sg. ft., preferably tn two adJotntng roous. Othenrtse use large roou
that can be eubAtvttled by f,oldlng partttlon, Conventent acooes to etorago
space, totlete antl play yard le eetsentlal. fotlete sboultl aleo bE eaelly
acceeslble frm play yard. lJhere practlcablor. provtde eelnnate totlet
space, rtth lor ftrturea, for uso of eualI ohtklren, at leaet tso totlet
boflle and ono lavatory for J0 chtldren.

9raft rooms aaE te4gUt rorlg ehopei Provlde large nlnilor aroae anal
atetr?EG-tlEEt-rffiui&'E lfi[t-6ffiin6 rooue Storase for toole anil
naterlale, aa tn closete (aot over tvo feet deep) ulttr reuovable sbelves;
l-oaate on prttttons to rerluco nolge. Shelvee and cupboarAs eouettuog
butlt by tenante. Senrtce stnk eesenttal unleea avatlabLe ln Jaaltor'e
cloeet. Floore of eaetly cleaned tlurablo naterlal, as ooncrete. Crafb
roous locaterl undor usecl epace shouldl havo sounA-proof celIlng.

Club and coqqlttee roouls: If several, stze anil shape ehould v6rTr
eoue 6;Es-i6@rt1t tons .

Eea1th cll+tc; to be cloelgned wlth aeetgtance of sponsorlng agency,
Aoceeetble frou pubL1c street, have orn outetde door anrl walttng rooru
Northern enposure beet for doctorts offtce. I "veLl baby" cltntc ehould
have coruroctton to chtldrenre playroom and euall cblLdren's play yard.
TolIetE accosetble frm cltntc waltlng room. Prtvate lavatory and totlet
should serve doctorts offtce.

Ltbrary antl read1rt8 lggg! If a branch of pubIlc J.lbrary, provlde
outEttle entriance--tn addltton to tnglde accoes. lilake gulet ae posetble
by locatlon and constructlon. Good Ltght. Seettles shelves, provttle
etorago space etnoo readtng roons are used for qulet table garBee, aE
checkere,

Conbtnatloq Sohool - Comunlty ButLdlng

I{hen a echool must be butlt as lnrt of the proJect, tt ought, tf
posslble, to be plarmed to eervo also as a comrunlty bulldtng. The
deetgn of the butLdtng vlLl. be govorned by the allocatton of reeponel-
blllty for lte constructlon and operatton, If tho oost of conetructton
of the echool and comunlty butltttng 1e borne by the proJect, the tvo
functtons can be cLosely lntegratetl, wlth practlcally all of the faclll-
ttee of the butldtng belng dleelgned for tlual use. ff the sobool vlng
tE butlt and operated by another agoncy, a greater tlegree of selnratton
my be necessar1r. Theee factors ehould be deterulnect prouptl.y and the
butldtng ebouLd be plarurett for the greateet poeelbLe eervtce to the
comuntty.

,'Lr-,+z t8r5t+1 E



9 COl'&lt tfITY FACILITIES,
Mtsoellaneous Notes on Congtructlon

ElE-qre: Avotd concrete ln neettng rooug. In kttchens and roous
wherelffiren 1111 playr ltnolerm and aephalt ttle aro preforred but
hard rood ts acceptable, Concrete ts prefelred for cinft anil ahop roooFr

Ugl].s: In managouent and eoctal e1nce, all valle ehould be of
aurablEEterlal, msy to uatntaln. A dark-vatnecot or chalr ralI re-
duoee rgdecoratton cost, In utntenanoe space, no surfaoe ftnteb.

Cetllran: In eocla1 El,aoe, uee aoousttcal ftnteh nbere econout-
cafly f,eastbIe, prtloularly tn the oomunlty ball and pLayroortrs.

Foldtng lpgtttlone: Seleot carefully for eaee of, oporatton and
eound lneulatton.

'Doorer Outstrte, wtre glaes tn lnnele above Lock rall, wood belon.
Inetde doore to ueettng roomsrobecure glaee tn upper 1nneJ.e.

Wtndorsi 'In roouo plarured for pre-school play use, uake sllla lot--
about-iilFrabove fLoor. UEe vtre glase tn vr.ndori focited rhere they 

.

nay be e3stly broken.

Ltebttrrg: In eoctal epace bulLt-tn and ooncoa).ed ltgbttng ls de-
strablo. Exposed bulbs riruet have utre guarde. Provlile koy evttchee tn
the offlco of reoreattonaL dttrector or eleewhere for oontrol of ltghts
tn etatr halle, corrtdors., totlete.

Plr{mbtnq: ShaII conform wtth Soergency Ph.mblng Stantlards f,or
Defenee Eouetng.

SoUef loo4gr vaults, and lAlgg ehopq ehaLl be coupletely encloeed
wrtrrEffiTouiG-uiuffiG6ubuetim-c&ffi ucttonandoqutppedwltheelf -
cloalng'Clase B d.oors. Basomont elnoes shaLl be cut off froo publtc
haUe and aeeeubly rooue by lncoubusttble conetructton and CLage B cloore.

Bulletln boar$ roqulred, tn J.obby or comldor of soctal slnce.

I
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cofo,tuffIY rAcrtlrrEs. 10
Outdoor Recreatton Areae
Central Recroatton Area

Properly Located and doetgnod play areas tend to prevent acoldents
to chtLilron and to reduee clauage to slnces not tntentled for pJ.ay. Re-
etrtottons on uso of autouobtlee 'vtlL tncreaee dooantl for fteld Bpace
eulted to adult Dlay.

Central Recreatton Area

A oentral recreatton aroa Ehall be provltled for each proJect. The
foI1orlng tabulatton ltets the ntnlurm areas requtrerl; aleo the types of
opecial p3-ay elnces for rbtoh provlelon EhouLtl be made tn the deotgn of
thts areal

TA3I,E OF AREAS FOR CEERAT OIIIDOON REqREATIOII EACII,IIIES (Sg. Ft.)

,o 100 20o ,00 ,00 7ro
DrU. D.U. D.U. D.U. D.U. D.U.

General Play:
Mlntmun Area loro0o \5rooo gorooo 11rr00o 1!or000

1ro0o
D.U.

SpeclaJ. Play:
Play Yard
I{ater Play
Cotrrt Gameg
Flxed Aplnratue
Crafte

Grand Total
(sq,. tr't. )
Grand Total
(Rcree)

I
I ,2oo

6oo

,rooo
2r5oo
Brooo
l+rooo
e,5go

l t5ao
,ro0o

Ior'oo
,ro0o
,.000

4r0oo
5 t)00

l.rr000
Srooo
,-,500

200 I
1
1
L

200
5oo
8oo
200

55rON 7or0oo

lr8oo 2rhoo
LrBoo 2rooo
, t6}o ,rl+00
2rOOO 21800

809 1.1+OO

L0r00O 1llr00O

, ,
,
,
,
200

Total ]r@0 5rooo 20r00o 25 rooo ,0r000

15rO0O 
'1rO00 

611000 throoo L1or000 1l+0r000 L?01000

., L,2 r.5 1.9 2,) 
'.2 

1.9

The area regutred for the oomuntty bulldlng antl eurroundtng larne,
planttng, eervtce cotut, ancl garage, varles greatJ;r. For purpoeoe of, pre-
ltntnary etutllee and eetluates thle aroa oay be consldered as belng
apprortrnately egual to the total anea provtded for Speolal PIay.

For proJects of an lnte:med.tato nrmber of dwel-Llng untte not ehown
ln tabulatlon, aclJust Central B6oroatton Area proporttonatoJ.y. For proJ-
ecte of less than 50 dvel1tng untts, provtde area eqLEI to at leaet 60
Bguare feot per dweLltng untt.

The C'eneral Ptay Area shoultl be larger than shown above tf elnoo 1s
avallable.

Tater Play Area lncLudee spray pool and suroundlng lnvouent.

,-Lr-tp- L8I,5l{, E
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11. c9!&tulwrlr, !'A0,trLnrrxs.
Outtloon Becfeqttron Aroaa
Dcetgn;.of, CeaCnI Rooreatton Area

@!lg. :.!Ihe oentral recregtloD ar€ ehould be aer the cmunlty
butldtrr6'or mlagenant gnd uafntenanoe bulltltng. To reduoe notse and tlust
nutsancel tt. ts .prpfereble that.onile of restdentlal butltltngs be tonard
playgrouiit. If thte ls tnpracttcabla, rears or flonts uay'be toward the
playground,, the latter preforable, vtth bountlary treatment of valk, treosl
hedge, andl fence. A rallray rtght-of-Tal bordertng the ette uay, tf rell
fencod, bo uaed ae a houndary for a large play area, that arrargeuont betng
prefertDle to bouee cqnstructlon near ral1rray. Sarne applteE to rtver banks,
eteep elopee, echool grounde. Avg,td locattons adJacent to oeueter'5r, a3.oo
rear..lot''Ll,nee sf restdonoe outetda proJoot. Avottt ortenslvo froatago ott'
proJect streete. Provlde good ual.k aooesE frm all larto of tho proJect,
Ueo trafflc rarntng etgns vhero theee uatn ralka oroBa vehtcular lraya.

Generql PleI grea., open ftold for gauoe antt rnnntng DlaX. Shou1d be
acoesffitty butrdlng, but where rneufircroirt 1ana te
avatlable tn one ptegg rnay be looatod apart from comtrntty bulldtng and
Speclal PIay area; tn latter case prdvtde, where praottcable, shelter wltb
storage spaoe antl tollet faclltttos l,f proJect tE Larger than 2OO ttuell-
tnga., Oras's a.urfaoe preferred; eubeoll ehoul"d be permoable an0 topeotl
aand[5r. Plant treee on\r near bourdarlee; a few ertet{r€ trees uay rmala
tf they leare ueable pJay areas. l'0arlmrm graile of uoet of area ehoulA be
)S. , Provttle tlrtnklng fountatn, preferabty ou butldtng uaII for econouSr.

.Bhe epectal play ar.eag uuEt be located adJacent to the comunlty
butl,dtag eoclal roous for reotprooal uee, conventent auporvtston, and uee
of to{lete. Iocate nolsy play avay frm uanag@ent offloes. Srcept the
play yard, theee fonms of play need not bo eelnrateil from each other by
fdDooe and @X orerlap. Pavtng aad benchos pLaced near oo@untty butld-
tng uay fom a terraco avatlabLe for outiloor ueetrngs or lnzttee.

EJgg yard tor sJall ohtldren sbould have uorutng oun and afternoon
sha del-sEoulE-te acceeolblo-Forr-playroons aacl conventent to cbtLdrea r a

totlets, ancl ghoulil be neLL dratnod. Provtde fenclrrg, three to four feet
htgh, sepxattng yard frou other areao, ralEe, antl tenant yartls. tlben
praottcabl.e, eurface ehould be largely turf, othenlse eand-ctay or
etabtllzed earth. About 2) peroent eboulal be pved for rheeled toys and.
uet veather uso, PIay lnteroet le added 1f pvaent enolrclee tree, loade
to a benoh or open place aud bae a uoderrato gradtent at gome potnt. Pro-
vttle gravel, eand or natural- earth, rltb good dlralnage and at laet 150
squaro foot tn area for drgglrgi santlboree aro acceptabLe only on lnved
areae wtth aeeured suparvteton anil uatntonance. Drlnktng f,ountaln ls
regutred and ahould be 2t-5" htgh wlth.brgait lm,etope ,on:or.lo elde for

Dlggtng areae and eandboree ghould have sun durtng lnrt of tlay. A
tree wtth Ion branohee Euttable for cltnbtng nakee an attractlve addttton
to play equlpnent.

Water Eg[. Spray poole are profered to wadtng poole, betng obeaper
to butld and oporate, noro sanltary and eafer. A epray area of about

,-t -r1P. L816,4' E
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COM{UilfrT I'ACIIITIES ) 12
Outiloor Reoreatton AreaE

Deetgn of Central Beoreatton Area

h00 equare feot ls recomendod for proJeote under L00 untts. For larger
proJocta, tncreaee area about o.ne square foot for oach untt. Around
sprayetl area, addtttonal- paveuent B or I0 feot vtdo muet be provlded.
Should be accesslble frou play yard and general pLay 8rs8o Provtile
ebade and benchoe, not too cloEei Bpray area uuet' have sun part of day.
Keep at loaet 2) feet avay.frm sandboles.

Spray ares ts eLopeil'deproeston tn lnvement wtthout verttcal edgee
or ourb. Oval or ctroular are easy to keep cLean. lr[axtnrm clepth bf ,t'
ts rec@ended. (Sfratfm pool, rlth noderats floor eIopo, can bo userl
for roLLer ekattng, etc.) Spray boatls dostgnetl and located to glve a
rtstng andl ept'eadtng uoveuent of uater are preferrett, glvlng chtltlren
of vartoug atzee a varlety of expoeure to the Bpraf,r One spray pool te
preferable to eevoral, ilue to need of euperrrletoa. Addlttonal epray aroaa
nay be regutred lt par"b of proJect oarurot uge centr:al pool becauae of
dtetance or tntenrentng obstaclec. In such cases use welL-dralned hard-
surfaced lnvedl area vtth vater oonnectton for portable aprsfr

gggl! &ge-F., some are playedt on lnved 6urfaoe, othere on turf, Eancl-
cIay, or etabtitzed earth. Players should not face wegt. Provlde ebade
and. benches, also llght for nlght use.

Ftxecl l$Uggql$_ qBpgIZlUl. Slnce for otmple ftreil playground equtp-
uent eirould be:lr,)',/r.er),"1 a.-or:B the stdee of the large general play area.
Surfaco, preferebly gl:ais or natural earth. No apprtus, hovever, ehall
be tncluded tn the construotlon oontmct.

Cra.{ta anrl gtory-tolllng, .Any odd spaoe, preferably not too near
notsy play; ehoulil have afbsrnoon shatle, antl ehould be near the comuntty
butldtng,

-

I
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L' COMMI'NITY tr'ACILITIES.
Outdoor Recreatlon Areae
Seoondary B6ereatton Areas

Secondaly recreatLon srlaceg aro destrable, untler spectaJ. condtttone,
outslde centnl. recreatton area,

Secondary or local play areae ehould be used vhere, due to obstruc-
ttone, to the elzo or shape of the proJect stte, or to traf,flc streete,
access to the contral play area te not conventent to a eectton of the
proJect. Iocal play aroas are also usod to suppleuent prtvate yarde too
smLl or steep to have uuoh play mlu6.

I[o eohealulo of recomondetl areas can be eot up. If the purpose of
the local play yard, te to uako tt unnocoseary for emaLl chtlilren to 6o
to central recreatton aroa, each ehoultl conelst of at leaet 11200 eq. ft.
for a group of )o dwelltngi, or where a larger group ls eorvod, 2) aq. ft.
for each dwelltng. If the Loca}.play area te tntendecl al,eo for cbtldron
of echool'ago and for adult plalr alLow at loaet )0 sq. ft. for each
drelltng untt.

Koep loca1 play ardas aray from wheolerl clrculatton or uoe fenco plue
Blanttng aa protoctton. tfboa poestDle, locato tn ond rolatton to dweJ.11n6
butltttngs to reiluce notee. PIan for tnformal play vtthout ptd supervtalon,
uel.B elnpltfled plarmtng anrl conEtructton to reiluce uatntonance coste.
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COMMI,I{ TT EACITITIES. ].I+

0utdoor Recrmtton Aree
Mlecollaneoue lteug

Sttttrg Areaa. A fer eualL sttttng areas ought to be tnoLudefl tn
all- proJects. Theee rnay take euch forrts ae a saall plaza at the comuntty
but1dlng, benchee at eouo potnt that comands a flne vtev, a wtrlenecl sec-
tton of va1k, or a etngle bench at an entrance. Should have elnce to lnrk
Drsonr grase or dtrt for sual.L chll(Irea to play on, shade andl tntereetlng
envlrorment, as a busy street or playground. The benches uay be arrangetl
to pemtt convereatlon. A ltgbt etandartl vlll nake area usefuL ae a
nearhme evenlng play placo for chlldren.

Fenceei ehould be ueetl for proteottoa of planttng ancl agalnet etreete
and parktng aroas.

&ffefrSkatlry. In planntr€ play areas, provfuIe lnctdental opportunl-
ttesmtklg,euchas-a-v1dewaJ.k,roundIetIattbocorners,uak-
tng a vlde ctrcutt around a pLay BTo6r keferably tt ahould not run
parallel to reeldenttaL butldtngs.

Tepporarr Sbade Structrrree. Shade ts noceeeary for health ancl oom-
forb. Playgrounde not lncJ.utltng exlettng treoe noed sun sheltors, pendtng
the growth of trees. Pergolae and arbore bulLt of rough polos andl covered
wtth faat-grortng vlnes or elmple roofotl pavtltons or canoptes can be ugecl.

P:pfegltonq! Aeeletqnge tq Elg;r{l:!4g. Plannlng for coununlty rocr€6-
t ron iE@clEfI7.i6-Eofredfif-6npetent prof es e tona L a e s letanc e
ehould be gecuretl at overy stop tn the dovelopuent and organlzatlon for
oporatton, also ln evaulatlng tho oxlsttng rocreatlon factltttee antl tn
negottatlng wtth locaI agenctes concerntng partlctpatton tn the pr^oJoct
rocroatton program.

5'L''t+2 1816t+, E
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STRUCTIIRAL DESIG}I.
IlattonaL Rocognlzed Codee of hncttce

The follovtng nattonal code recomendattone ehalI be utnlutm requtre-
aents for the constructlon they cover.

I

7

"3utldlng Regulatlons for Retnforced Concrete( of the Aaertcan Con-
crete Instttute (eCf rf8-4f).

"Recomended Practtco for Destgn of the Jolnt'Comtttoe on Standard
Spoctftcattons for Conoreto, Ip4ort.

I

Curent "Spectftcatlon for the Deelgn, trhbrlcatton ancl &eotton of
Structural, Stee1 for Sutldtngs" of Ausrtoan Inetttute of Steo} Conetruc-
tlon.

Current t'Code for Arc and Gas We3-dlng tn Bullcltng Conetructton, (fen-
tattve) L941, lseued by Auerlcan l'Ieldtng Soctety.

Cunent "Codo" tesued by Steel Jotet Inetltute.

In Regtone havtng earthquakoe, provtde adequate dostgn for butldtngs
to restst earthgmko shook, tn aocordance vtth the Untfort Bulldlng Code
of the Pactftc Coast Butldtng Offlctalst 0onference I9h0.

In Bogtone havtng hurtcanes, provttle an adequate deetgn for bulltl-
tngs to reelgt torraclo darage tn accordance rtth local bulIdlng codo re-
qutreuents or vtth loca1 practtces nhero no cotle extste. Dctertor waII
stuale shouLd bo contlnuous, securoly strapped to foundattong and. to roof
framtrlg. Ectertor uasonry walls may roqulre vertlcal ttes frou founda-
tlone to the roof framtng, aleo a contlnuous concrete s1nndroL, oapplng
the vaLl. Pttched roofe wtthout overhangtng eaves are favored tn profer-
ence to fLat roofe tn such roglone.

{
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2 STBUCTI'BAI DESIdN 
"

Mln!.mrm Ipads
Arrangeuent of Elmutng

I

Yt$rrry
Deetgn frautng for fulL conetructton dead Ioade, tncludtrrg parbltton

Ioatls, pIue, ae u,tntmtm,, tho follortng Ilve loade ln pounds por sguare footr

trEors

Drel-J-trrg roouEr o r r r'i.. r r. rr r ri... r..... o o. r.......b0
Comuntty butldlng :

rooBls guallgr tban l+@ sq. ft...ooirr.........50
' r@uB l+OO eq. ft. or largor......!r1o.o.r.....80

0fftoggi o'o r o. . .. .. r.. r r r .. r.. o r r. r. r .... r.. r.. ...h0
!h tntenance ebope . . . o . ! o . . . , . . . . . . . . r ! r . . . . . . . . . 100
Publlc comtilors, hallwaye and etalmaye... r !...100

Ro.ofs, on horlsontal proJscted pLane

Pttch leee than 5tt per foot. t. r r..... r...... i. ...20
Pttch 5tt per foot or [Ioror..r..r....rt.........rr15

Wa11e, onr vortlcaS- proJectedl planer.... .. , r... .. r. d2O

Partttton loads muet bo congtdered sproad unlforrly, or bo eupportod
on extra Jotnts.'

Reduce ltve lmcls 50$ for loade on gtrdors, posts, walle, plers,
foundattone and eotl.

Destgn for actual loads'uhoro they are hown to exceed assrmod
mtntum,s.

Arangemeat of trYautng

.Prsserre untforrtty, ropotttton of typtcal eleuents, antl conttnutty
of frautng.

Correlate slgIpgg, flgor levoIe to rnultlplee of exposure of extertor
face vood srarnmh,im5sliTTrre oourslng of face brlck or uasonry
untts; nhero concrete frau,tng te ueed, tbey ohould not oxceecl 1l - 6t', 'u'-
Lese untte are separated by exlnneton Jotnte and doubLe illvtdtng walle
ana/or lnrtltlons.

t
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STRUCTTIML DESIO$. 
'Ftre Reetstlve Stantlards

Goneral Bequtreuente

Provttle conplete f lre-etopptng tn nood etud ryaIle and'furred elnoea,
at floore, ootltngs untler atttci, ind roofs. Provtde tlrafb etope around
chtnneye.

Keep all oombuettble framtng and furrtng 2" fron cblnneys.

Chtungye sha1} be l+" mlnlmum thlctneee of masonry, wtth terra cotta
fJ-ue Ilrrfng, suppor"bed on uasonry foundatton or frauecl concrete elab, anrl
ehail havo olean-out door on heater sttle, except that: for gqe ftretl gI-
pa{at}s, chtuneys rnay bo of aebeetoe-csurent, asbestog covorod uotal, or
tneulatod porcelaln onameled metaI, or other equtvalent matertal neetlng
requtroments of the Nattonal Bureau of Ftre Untlenrttere, vlthout clean-
out door, but ertendtng at Least 2 feet belor euokeptpe coruroctton.

Smoke ptpo ehouLd not lnee through combusttble prtltton, but vhen
neoessary eurround wlth netal coIlar, full thlclnoee of prtttton, packed
vlth 2" mtnlurrm of asbeetos, ancl keep srnokeptpe 5t' clear of coubugtlble
uatertal.

Protectton

J

6, avay must be
frou tho aplnratus aud are combuetlble, they muet bo covered for at Leaet
L2" beyontt the aplnratue vlrth )fl+t' gypi,u.plaetor on lacombuettblo lath
or L/8t' aebeetos cement nall board ovor J/Btt gltpsrm boartle, Jotnts stag-
gered. ltkevtee, nhere the cetLing ts cornbusttble and 1e only 6".above
the apparatus lt muet be covored as above for a mlniurm dtetance of 18"
frou tho ltne of the apparatue and for a dtnnlntshlng dtstance, to a utnl-
aun of J-2", as tho clearance betweea the apparatus and celltrlg lncreases
to l8tt.

I'lhere euoke ptpe ts betveen 6" to 18" from coubuetlbLe oetllnge and
lnrtlttons thoy uust be faoerl ae above wlth tncoubustlble rnaterta]..

Uglql clad lncoubusttble pg{ over combuettble fLoore eha11 be pro-
vraea-6?T frfrTu6-fi6ffi iffi'"" gae and, otl buralng heatore anl coaL
burlrlg spaco heatere. Under coal furnacee, provtde concrete slabs, kt'
mlntuwr thtcknesg tf franed or ovetr ftll, and 2" ulnluum lf ovor rood
eubfloor. Whore euch concrete e.Iabe aro ovor oombuettbLe conetruotton,
the furnaco must bo ralsed a mtntmm of r" to provtde through venttlat-
tng slnce.

at heattne apparatue. Parbttlone anal celltl€s leee than
Ec6ilEiEEiuitii=parb tt tons are between 6" 

-anf,T$"Aiiiy
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l+ SIBU TURAL DESIENS.
Flre Reelsttve Standarrle

frydlvl_4uai- basgmeatg, vhere plaruretl, ehalI be solnrated by trasoruy
nalle, or by pr"Cttlone faced, ntth lncoubusttble uatertal, havlng a ono
hour utnlmrm ftre restetance rattng.

Publtc halts and stalrlrlaysr !g butldtng of combusttDle congtructton
sharrE;;-rlailFaila-cffie,-(rt-crffi g-mr7-rtE,-a;ffi )ana-E,iiTE's
over bageuont slnces vhere apeolal ftre hazarcle uay oocur, of lncombustt-
bel wall boarcl wlth plaeter ftLled or lappod Jotnts, plaeter on tnoombugtt-
ble lath or uasonrJr, or exposecl uasonry. The prtttlon and floor construc-
tton for eame shall have 1/l+ nour mtnLroun ftre reetetanco rattng, (Sae
I'Intertor Wa1le and Partltlono") .

Extt doors of publlc slnces at or near grade shall opon outvard and
be fttted vtth d,oor closere ancl harrlware perultttng easy opentng frou ln-
e1Ae.

Tor butldirus contglntng gg1;g than Q dweLttng untte but not' gore, t4un a
habttgPLe etorlee htsh, the follorlngr h adclltton, ehail. appIy.

lltth rood erbertor vaLl and flrst floor constructlon
sbarr-ffi E'ffi-tIEEf4-tTeIiiIE iilTG betwoen
or erterlor wallg.

1l- (not uaeonry veneor) or
thero ebal1 not bo raore

tro walle or o:rtorlor val1e.
Suoh floor conetructton uust be at leaet l+" thtck, not ln-
c1udtng conbuetlblo f tnteh.

}IttU totU euch uasonry ertertor and ftret f]-oor conetruc-
t1on, there uay be 9 dvolltng untte between flre or er-
tertor valle.

Flre tralle shall starb frou. grorrntl and ertend oontlnuously to a
ttght-?iT dffist, or through rooi and. extertor vall ebeathtng or
rraeonry, and, ehalL bo of 2 hour ulnlmrm fLre reetettve constructlon
utasonry, at leaet 6" thlck, or other lnconbuettbLe consbructlon, eup-
ported on Easonry. If the va1I supports conbuetible menbere there
muet be gt loast h" of roagonry beyond the ende and betwoen any 2 usm-
bors, nlth connocttons of eupporbed nermbers arrangorl to releaeo tn
evont of thotr coIIapee. (Seo ltluetratlone on Flguree Nos. S.h and
s.5)
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v

elor bwmtng of one hour mlntnrn' ftre reststance,
ruy have combugttblo waII antl floor conetruotlon.
rrot uore than 6 dvelltng untte between flre nalie.

SIIRUCTURAT DESIGN. 
'Etre Reetsttve Stantlards

the stortoe aDove-if EEAtG'v6'-

1

Intertor qlrr'fqqes of salle and ceiltnge ehaLl be of at Least ,/Brt
tncon6ffii6G ffiii:Tfird, or plaster on tnconbuetlbLe l4!h, or expoled
uasonry, or plaster on naeonry. ' :'

leXtlltqtqg and f,loor conetruotton betnoea {reilltng untte, eroept aB

-

othenrtee etatetl, and ercept ftre nalls, ahall }eve 1/4 hr. utnlmrnn flre
restetance. (See t'Intertor Wa1ls ancl Farttttonst' and tLluetrattone la

'Ftre reststanco rattnge ehall be as eetab}lshert tn aooordlanoe rtth
ASA;A2 etandard furrace test, or as appnoved by the Central Offtce,

Fo,r threo etot"y butLittnsg or two etonr butl4trree rtlh dnelltns untte tn
bag@eu!, anil Oontatntng rnore than tro rlreLllng untts.

ShaII ueet the forogofur6 requlrouente, and bave ertertor wa}Ie of
uasonry, and bave lnterlor etatre tq hsenn€nt gurrounded by an lncmbus-
tlbLe encloeure wlth self-cJ.oetng tncombugtlbLe door, except tbat:

I'Ihore floors and parbtttone between ttueI1lng untte have a
one hour utntmun ftre roelstanbe, and not rnore than ono tlve1l-
lng untt ts tn basment, tbero uay bo four dreLling unlte on
each floor of a 2-etofy butldrngr anrt three on oach floor of
a J-story butlrttng, betveen ftre or ertertor vaI).s, or

lJhere floore wer flret etory of J-story bul1dtng, or over
bas@ent of 2-etory butldtng ts contlntiously tnconbuettble or

>]5'ta L8r6\, E

I



6 sfBurx{EAL Durrctrr,
terutrte and 3ot Protootton

All rood debrte, ettuBc, loger eto. on or ln the ground of, etto, nor
ernfaoe, nuet be roovedl, before etartlng oonstruotloa.

Preveat burlal,of"vooil tn.tbe ground. Rmove any acbtuulatton of rooile
guoh ae fom boards, etakee, ohlpe, and ecrape.

Da tn trater aray frm.. fotlntatloqgr.

.Dtre to,prcratX.rn8 reBtrtcttona, uetal temlte ehleldte cannot be ueed ln
aII Statee; borever, founilatlone uuet be mde as lmpervtoue tp terulto peno-
tratton as praottoable. Soe trDef,ease Eouatr{g Cllttca1 Ltetr "effecttve Feb.
2\r,l9|P-1 rhlch perrtts ltutted uee of ferrous uetal for ehleldE la Elortda,
Alabaur.Mtesl,estppt, Iouter.anal Terae aad &vatl. Fer:rroua uetal flaehlng
uay be ertendod to provtdo a tendte ebteld vherE uEoDrT terrace, platfom
or porcb: elab.,an{ :eteps'abtrt wood constructXoa at ertbrtor raIle.

!,loaollthtc ooacrete provldleE tho greateet Brotootton.

l,taoonrry. f,oundrsttoa ral}e .and'p1ere eball be oappeil abovs the ground
rtth concrete at least l+' tblck, retnforoed rlth eteel rtre ueeh or bare
Iappeil for oonttnutty, or, as a laet reeort, euch capptng uay be of eoltd
conorste Dloo.ke or brtck bavlng all Jotnts ooupletely flIled rtth mortar or
lean grout, 9r of bollor conorotE untrts ooqrletelg ftlletl vttb.potned-tn-
place laan.grout or ooucrete. Detatla, rctnf,orcenente, aa0,o1"tan!hlp ro-
qulred eball be effecttvo tn prwentton of open ehrtnhge oraoke. (Temttes
aro hown to penetrate oracks Llre" rtde).

Pemtt no oontact betreen wootlrork ln butldtng autl tho groutdr Tetmt-
nate etatr carlages, door ftaues, Frtttloae, 1nate, etc.l oa concreto
pedeetale or otrbe orctoodtng 6tt ulnlnru above floor lervols.

Seal ttgbtly, vlth ooal-tar pttab, all erpneton Jotnta, ani[ all sproes
around ptpee, Do1te, aaohors, oto.1 penetrattag f,loore an<[ rallE ln contaot
wltb gnountl.

Provlilo at least 24'r belov all rood Jolet floor franln6 for lnepectlon
oranl 6paoes. Provtrle accees andl venttlatton for each eacloeed Epaooo for
g;rountl floor area of h@ Eq. fbr or leee, under norual condtttonsl use b-8tl
r 12" vente or equtvalent. For oach addtttonal area of 150 Eg. ft. or frac-
tlon tbereof, add an addttlonal l8rt r I2t'vent, or egulvalen:t, In looaltttea
uhere uotsture la prevalent, or looal coadtttons rarrant, aildltttonal vente
must be provldod,

At extortor f,aoes of butJ-dtngs, kaep all rood stdlng, trtm, eheatbtng,
etc., 6r u,tuturu abovo graile. See Ftg. S-1.

Ieolate all uaeonry of porchee, etops, and totraooe fro ooatact vttt
roodl on ertertor facee ir Uuflatnss'by cldr space of t-Lf?",

I

I
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Wood vhtch cannot be gtven the requtrerl clearances flom ground,
euch as eleopere lald on concrete slabe, shalI be lnpregnatetl vltlr
etandard preserrattvos applled und.or preseuro, and tnsulated from the
gronnd by at loast 5" of ooncrete,

STBI'CTURAL DESIGN. 7
fetmtte antl, Rot Protectton

I

?rovld,e Beans for regular tnspectlon, after ooupletlon of con-
etructlon, to rletect preeenoe. of any tennlte lnfeetatlon,

I
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B STBIrcTURAL DESIEJI.
Sound Ineulatton

Sound Insulatlon

At dlvtdtng 1nrtlttons betweon dre1llng untts ancl where regulred
ln cmunlty butldtng tt ts oesentlal to provtde uore nolee retluctlon
than te effected, by ordtnary partlttonE. Thle cao be done by uslng
ilouble eturl par0ttlone supportrng Lath and plaeter tntlependently on
each faoe of the prtltton. Another effeottve uethotl of eounil lneula-
tton te to attach gy:psur lath to tbe etutle vtth restltent cltps tn-
etead of rtgtd. nalltng. EoLlor ttle parttttoas, for effecttve nolee
retluctton, gonerallSr need to be fiured on one slde vtth noorl strtpe
before lathtng and pLaetertng. Where bathroome or kltchone are planneil
baok to back agalaat tho dtvldtng raII, uo provtelone for sound tleaden-
tng need to be rnader, except that nedtotne cablnete back to back should
be eelnrated vtth Lfztt thlcknese of gypsrul board.

For conetructtons vhtcb ueet the above requlrements, seo detalle
on Flguroe No, S.r, S.4 and S.5.

Y
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ffBI,uNtsAL DESIGI{. 9
llherul Ineulatton

General

The Defeneo Eoustng Crtttcal- Ltet problbtte the hourly beat loes of
a bulldtng ln B.t.uo per horrr frou exceedtng 66 ttues the ilvelltng area
tn equare feet or SOTOOO B.t.u. per dvelltng unlt, wbtchever tg tbe
etraIler, Drel11ng area ts tbe total area used for dnelLtng purposes ion-
talnod vtthln the ertertor valLe at each prtnclpal floor Iovol,

Cetltnee

-

tngsr ercegt
occurr (ruu
wtnter or for

or Boofe: Goneral"ly provldo lneulatlon attop-story cetl-
ln m1ld clluatoe euch as tbe Pactfto Coast whore no extrsues
prot,ectton te Justtfted etther for econouy tn heatlng tn
conforb ln sr@er. )

ra

In wood frane constructton (nhethor roofe are .flat or sloptng) tfre
tnsulatton should bo pl,aced Juet abovo tho cotltng. lihtertal my be looee
f111, bat, or blanket true, but nuet bo reetetant to vemtn anil deoay.
Thlcknees ehall be euch that the thenmal conductance of tho tnsulatlng
uatertaL rtll be approxtuately .08) B.t.B. por square foot, per hour, per
degroe F. temoperature dtffor€rcor Ipmettlately beneath the tnsulattng uate-
rtal tnetall vapor seal and provltle for venttlatton above, (See Contlen-
eatton. )

fn tho case of soLtd slab roof conetructlon, use rtgtd tnsulatton
boartl rang{ng frou 1 to 2 tnc}ree tn thtolgrese, on top of roof conetrustton.

tr'loore: Where tneulatton ls used on underettle of vood floor oongtruo-
tton ffiillet be etther rtgtd, bat, or blankst type tnsulatlon, damBproofed
anil vonntn protectetl, anrl tnetalled betreen the Jolsto.

Ectertor Walle

For the purpose of fuel coneerrratton roductlon ln tho hoattng capaclty
of tho eystem and to lncrease comfort orbertor valle of tire dvelltng untte
ehould not traneutt more^than 20 B.t.tr. per sguare footr Dor hour, for an
taetAe temperaturo of ?0o and for the ouietde deslgn tenperature of tfio
S.ocaltty.

Thus to ascertaln tho rate of heat loee tn a contempl,ateil type of
wall conetructlon, nulttpJ.y the beat loee coefftclent of tbe proposecl wa1J.
by tbe dtfference tn degreee F. botvoen the tnstile and outstdo doetgn
tonperaturae for the localtty. The procluct shouLd not oxceed 20 for an
acoeptable vaII constructton.

Tbo follovlng table lnd.lcatee the coldeet }ocaltttes 1n rblch tbo
notod waLL conetrusttons can be ueed rrlthout addlttonal thermal tnsula-
tton. (For nore detalled lnforctton concerntng the proporttes of ralle
Bee "Esatlng Venttlattng A1r Conttltlontng Gulde'f publlshoil by the Auertoan
Soctety of Eeattng and Yenttlattrg Ergtneors - latoet edttton. )

h:.,:,.
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10 SIBUqTIIRAIT, DEIEN.
Thomal Ineul,atton

I

ton of Wa

Coefftolent of Mtnlatm Outslde
T+neutsston (U) Degleq Teuperature

Degreee
tlaue (r/8" wood etdlr€r
butLdtng paper, 7/8"
rood eheathtng, sturlei
plaEter)

r?alp (r/8" rrood e.!dtng,
bulldlng papor, ?/.8"
vood sheathLt:ry., Lf?t'
blankot lnsulatlon, stude,
plaster). r.... r t.. o... o..'....

Brtck veneor on fraue
\T-rh" brtck, butlttta6
psperr rrood eheathtng,-' stude, plaster)..!...r.r. r..o

Sntck Teneor on frame

,27

0.18

.27

0,L8

.rg

o,29

,27

a,22

,52

,12

.,

-ho

-,

-20

+r0

+1'

+10

-10

L8r6|{;, E

il

8" olndor block, plaoter.....

8" ctniler block, coree
ftlIed vtth dry clnders,
pIaoterr.... ... . i. . o..... . r. t

8t'' clnrler block, furrlng,
plaeter. t.... o.... r...... a.. t

8" clnder blook, cores
ftlled vtth dry clndere,
furrtng, p1aeter... o. r.......

8n concrete bl,ookr: pl.aBteP,.,

Btt conorete block, cores
ftIled vtth dry ctndors,
plastef ..... r... .... o.. . . .. t..

B'i' concrete bloclc, furrlngr-..
' 'plaeter..'.... .. .. ... t .. . r r'. i.

Btt concrete bJ.ock, cores
ftLled vtth ttry clnders,
furf trrg, plaster. . . ..... .. .. .

)-tr-tP-

-bo

+?0

0

-)

!.

a

o,16

t

o,2)

i



STBI' TMAL DESIGI{.
Ehefrial Iireulatton

u

t

Coefftotent of

,,29

.M

.ro

0.20

Mlatnum Outet0e

.,,

+25,

+5

-r0

DosgrtBttor-r .of Well_-. trangm!.eeton (U) Destgn. Tsurerature
Desqgj,

l+t' brtck, l+tt ttre
backtng, plastor.. . Q . r. .. ... . +20

l+!r brtck, L" tue
baoktrrg, fwrlng,
Blaeter. o..o1................

htt brlck, lr" ttle backtng,
1/2'r blankot tnsulatton
betweon furtng, plaeter. ,..

Cavlty rau (5-1/4" brtck,
2" atr Bpaco, ,-1ll+" brtck,
plaater...... .... o o r.... r...

8tl brtck, pIaeter...r...o o..

8rf brtck, firmtng, plaeter..

8" brtck, 1/2" blanket
tneulatton botreon fu:rlng,
plaeter.....r...... r.... r...

,r9

,29

o.19

0

C
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L2 SIBUTTMAL DESICil.
Conileneatton

Ioose lneulatton and etruotural lnrte wtthln valle or oelllngs are
subJect to dauage frou. condensatton vhon the teuporatrrre vtthln the con-
etruotlon becomoe lover than the dm potnt.

In orcler to protoct tneulatton anrl constructton at the top story
cotltng, 1nsta1I an effecttve vapor barrtor tmodtatoly qbove the cetltng,
beLor the lnsulatton tn clfunates north of tlre January J)" leotherm. (Soe
Dlagran tn I'lgure No. S2). t\rrtboruore, a noilerate venttlatlon of tbo
roof elnce ts esgenttal to prev6nt aoourulatton of vater and rmpor antl poe-
elble resultant contlensatlon tn rlnter. A sattsfactory amount of venttla-
tlon for thts p.rrrpose ts provtded by blocktng out the faota board at eavee
to provtde a 5/l+-tnch conttnuous opentng, (laatttonal venttlatlon tn sous
Localtttes nay be destrable for comfort ln sruiner). Provtcle Ecreene at
venttlattng opentnge. See detalls tn Ftgure No. 52.

If lnsulatton 1s used tn ertertor walJ.e, elull-ar protoctton ehoul<l
be provttled by a vapor barrter on tbo waru stdo of the tnsulatton, antl by
provlslon for dlepeJ.Itng water vapor from tbe nall constructton, ( freu-
Iatlon shoultl not be plaoed betveen thotnnerand outer ehell of cavtty
nall conatructlon).

Ptpe epaces or other verttcal volde, ertendtng from a cranl space
under flret floor to atttc space, uust be tlghtJy eealed at top and
bottom.

Where naturaL gae 1e used for kttchen rangee, provlile vent flues
from kltchen through roof.

1

I
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STRI'CtrIBAL DESIGN. I'
Foundattons

!!ako adequate subsurface tnvestlgatton prtor to foundattoo rloslgn
(Seo Inges 29 antt J0).

Foundatlon walle may bo of concrete or uaeonry untts'on contlnuous
spreatl conoreto footlnge, and tntorlor suppor(e uay bo pters of concreto
nasonry untts on lsolatocl epread conorete foottngs, vhon at nonoal dopths
not subJoct to exceselvo changeo ln Lsvol. The bottou of aLl founclatlone
ehail be at elovatlon belotr froet.

Retnforced concreto grade beaus, oervlng as ehallow ralIe, reetrng
on ptere, caleson, or ptLlr€, eball be conetilered vergus valle on con.j
tlnuoue foottngs, rhon excavatton for satlsfactory bearlng erceeds l+ feet.

Seo t'Concrete f}oors on groundt', page 20, for posetble use of thtck-
ened porttone of elabs ae foundattons.

I'IaIIe butlt of rnasonry untte ehall not be usod on eotl-s havlng a
safe bearlng value of leee than Jr00O pouncls per sguare. foot. I{hen con-
croto val}s are placed over euch sotle, at least tvo )fB" round contlnu-
ous relnforclng bare must be ueed at the top and at the bottou. Such
walIs ehould have addlttonaL retnforclng rhoro fuJ-I hetgbt doore or large
vtnd,ore occur.

Brlck and concrete block wa1lg bolorr grade enoloslng bagement slnc6e,
auet have lf2" pofrlantt cmont pargtng and danpprooftng on tbe exterlor
gurface.

Brlok or tnasonrlr untte ehall not bo usetl for va1Ie encloetng base-
uents, or cravl spaces, where a conetant bea<I of vater vt1I occur above
the footln6, or vhore walls eupport earbh ft1Is more than etx feet htgb.

Donee ,1000 pound. concrete nado wtth ordtnary matertale, uelng
cuetomary uothods, rrtLl be uatorbtght wtthoub atldltlon of lntogral oou-
pounds and appltcatlon of tnpemreable coattngs, tf proper preoautlone
are taken.

a
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1I+ STRUCTTIRAL DESIGN,
&tertor tlaLle
ConventtonaL Wood tr?auetl

Bntok venaered walls
ttnuouely &m foundatton
(baUoon frarntng).

uuet bave ertertor vall atude extendlrng"ootr-
to top of ts6ll ln oao length vtthout epllcee

Uood etuile ehaLL be not leee than 2t' r l+" (noutnal) slncetl not uore
tban l6lroffiterE, except that nhere ,-ply plywooil, 7fB" mLn. ln thtck-
ness, te useit for tntertor ftnteh on tho etude the spotng uay be 2llrr on
center, @xtuum.

ffiertol Sheatblne: In bufldtng uore than one story tn hotght,
rhere@ latd bortzontally on nal1e loee than 50 feet ln
1en6th, or of ftbre board on nal1s of any Longth, dtagonal braolng uust
be ueoal botveen the etuda at each corner of the bulldtng, extendlng con-
ttnuously frou floor to floor and/or floor to roof.

See "Wooil trlamLng[ on lngc 2].

a

{
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SIBUCITURAL DESIGII. L'
Drtertdr WaLIs

Conventtonal lheonrly

Concrete uasonry unlts ehall have an applted ertorlor ftnteh of 2
coats of portland cenent 1ntnt. See spectflcattone.

3n1c,kr clay ttLe, i3l concrete un{te ehaLL all be permlttetl aE op-
tlonal back-up constructton, eubJect to thenral lnsulatlon regulremente.
(see page 9).

3rlok-facecl cavttl wallg afford roslstance to ratn penetrrtton. In
trre eiffitIEfr-SrffiE 6idTarntonence vtth other uasonry valIs thle vtu
be gtven conetderatlon, trnrttcularly tn reglone subJect to heavy ratnfall
rtth hlgh vlnds.

S_t1pqo e&ertor flnteh rnay be uaed only afber approva} of tbe Central
orr tc61l-Efitiffi r16d-E['ec ii lcat ton.

Unlte and .rtare for e:cpospd eq,rfaces, or surfaoee tn contact vtth
e o t I ffiel?oE6idi?r6tEiEGF6 r-nIffi e-"m ref u 1" Iy spec t f I ed t o e u t t
the local cltuatto condtttons. See epectftcattons for vartous grades of
unlts and uorbars and thetr roepocttve cqndlttone of uso,

UqlI lhljlms,gseg.r (nmtnal) for brtck, olay tlIe, or concrete unlt
materffi'rffiiuttea for etabfilflio thL foIl&rtng mlnlmume:

' I-etory and atttc gable boartng walle; and non-bearlng curtatn naL1e.

Sol1d lJalls of ono or more untte rtth grade M uortar - 8:'
CaVtty tt tr m,O tt -II- It tt rr E tt - g}tt
Soltd rr rr elnfile untte wlth grade B mortar - 6"

IgL A storlos antl a9ttc gable beartqg wglle:

Solld WaIIe of ono or more rrntte wtth grade M mortar - 81'
Cevtty Wa}le of tvo or Brore untte il It E r - g*tt

Ftrst stqry of ]-etorJr lear$g rraIle

SoLtd lfalIs of one or urore untte rtth grade M nortar - L2]'
Cavtty It rr tro tt tt rt r - tt E u - Ir*tt

Iurrlne anil 4nnprogflngl &cept wbero epeclftcally watved because
of demonstrated eattsfaotory LocaL e:rportence, at1 rnaeonry-faced waLls
8-tnchos or logs tn thtcknees shall be fureil-for tnterlor ftntsh. Ma-
eonry-faced walIs, I2-tnches or uore tn thtckness shall bo fu:rod or have
troreled-on plaetlc dampprooftng, orcept that cavtty valle neerl not be
furred or daupproofetl. E\med ralle ebal1 have no apillled daupprooftng.
See ttlrhsonry Construottontr, pagos 2)-a7,

I
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15 sTBUcf,'TIRAL DESIGI{.
Erterlor l{aLls
Speotal Constructloas

Eollor qopore,te un+q uay.be tnellated by fllllrqg them rrlth gmnular
or fl6ked uaterteLs euch ae clndere, burnt,claXr Ela6r or verulcultte.,;

Moagltthlc c,oncrote smnilreLe and belt courses above flret floor
level sba]I pot be erpgeod to t}te e:ter!9r.

Srectal EdIl Cqnetguotlor.rE uuet be subnltteit to tbo Central Offlce
for approval

a
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SjrBUCTItsAL DESIGN. U
Intertor l{a}Is antl Paz'bttlone

Genoral Roqutrononta

Non-boarlne tncombuettble conetruotlon ehoulal be eupported by 1n-
corobuettble floore or frantng membore; bearlng parbttlone or valle sup-
porttng tncoubuettble floore muet be tncoubuetible.

Iatergl etlffnese to reetst tnpract euch as f,rou strtnglng d.oors.

ConBreeetvo strength to euetatn verttoal loade vtth a ea foty fac-
tor o@ forvood.

FoT parblttone ntthtn dvelllru gglE:

Non-beartn8:

lJood stud,s - 2tt r ]rt u.tn. - I6tt o.cr [roxr
lrheonry block - )rr u.tn. thtck; except ftreprooftng
around colurns and ehort runs betvoon croes paz"bt-
tlone uay be 2rr m1n. gy?suu blook nay be ueod orcept
for flrst couree above fLoore and around kltcbens,
bathroous or spacee subJeot to htgh moleture content.

Sol1d pl,aste{ parttttone, uslng 15" wld,o strlpe ot ll1 plao-
ter board, full story hlgh, adeguately socured at the butt
Jotnte aleo at fLoor antl cetllrrg vlth metaL cllpe 15" o.c.
antl both sldes of the board coveretl wlth pI-aeter to a total
thtctrrrese of 2t'.

Beartng:

Wooit studg - 2tt x l+tt utn. - 15tr orco lttttro
llaeonry block - 5r' mln. thtotness of brtok, clay ttle or
ooncrete untts.

8or parttttoqe botweon tlvelllng !4!9, atldltlonal roqutro-
u,ents aro:

Soun<I redugtlon factor of not lesg than h0 deolblee:

Ftre roetstance rattng of not lees than 7fl+ nour, and whore
uore than 6 dwelltng untts are placotl vtthln extertor waIIs,
or rrtthtn portlons surrounded by erbertor and flre waIls, not
less than L hour.

Parbtttone vhtch nost the above requlrements aro tlluetrated
1n Ftgure No. S.J.
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18 a SEBUCITTAL DESIGN.
Interlor Walle and ?artttloue
MlntTu !&eonry Flre UaIIs

trbr tr'tre valle betseetr tlwolllnc tgllg, addtttonal requlraonts are
the fo1J-owtng:

Sound reductton faotor of not leee than Ir0 deotblee;
Ftre reststance rattng of rct lese tban 2 boure;
SeIf eustatntng tn the event of collapoe on one stde.
See t'Flre Reststtve Standardet'r pago 1'to 1.

li[aeonry waIl conetructton, latd tn Grade M norbar whtoh ueet tbe
abovo requlromonts are lLluetratedl tn Flguree l[os. S.\ antl S.5. (Seo
ttl,hsonrlrt' spectftcattoire for grades of uortare).

-
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STRTEMRAL DXSIGIT. T9
fUol Coastruottong

Tbe uartu,u nm,taal, ilepth of tood Jolat gcaenll;7 aball be 10r' aail
thc ruartatu EItctDg of Jolste fb1 I -taah 

gub-fIoor and for etaadart letb,
sball be 16 tnoboe oror. ,'

lloqd eub-flopftae, of not leas than I tnoh D@tDal thtokaeEe, lrlA
dtagonally, at 118" plyvoo0 gbell bc tlsed.ovcr lotete.

goncrotc rnay bc used only rttb ao stcel rotaforoaent for coaorre0c
elabe-ugtoEoA on thc grountl, or rstnforocd for fraucil concrete olabs
vhere tt ts eaE€lrttal to uset ftrc reslgtance regutrmenta.

o
tbe retaforoetl aopofoto atabe thc follortng staadarde uust be

a
a

lJhcre oetUa8s are to rccelvc plaster, usc slaba of consrctc Jotstg
and bollor tlle fll1otBo
Uhcre oclltngs oay be of, crlneed oonorete, u6e soltit concrcte claDs.
Uee uarlun perrleaable dqrthe anil otber erpedlente to re0uoe tbe
auount of retnfororn8 eteel to a ulntrnra.
ThlctaeeE of, eol-ld elsbe eha[ be I+" ulnlmrm and effeottve dteptb,
not leas tbaa f,/60 for fe : 2or0o0, f,lro tot fe : 25ro@, an0 Lfio
for fe . JO;O0O.

Steel retnforctng bare havtng htglgl ytelil strengtb than tutcruedt-;fiilamffiiTE IE6E-aeGirElI'6Tr@Et't, at dcsr eB
streeseg of 50 perceat of grar:adoc0 utaluru ylcl0 strungtba of thc
Dara useil, but aot ercccdlag ,0,OOO pst., for onc ray Eoltd alaDa
onlyr eubJcct to tbe follortng lluttatlong:

Deatgn abould bs tn accbrdancc rtth. the trButldtng Rcgulatloaa fon
Relnforrccd Couaretcrr ACI ,X8-l+1 rtth prrolnged rsvtetons publtabeil
lu I$ovabcr 191CIr ACI Journalr.or tbc "Bocouenllc0 Prraottoe for
Desret' of thc Jolnt Comlttec on Stantlar.d Spcctflcattons f,or Con-
orete and Ectuforceil Conorete, I9l+0o.

Erpnstou Jotuts sniU not be usc{ ualesa eucb Jotuts cxtend alao
througb tbe ertertor rallc abovo norul fotnrlatlon ralls.

'Yakeaeil plane Jolntar ebl1 bc used for oontrolllng locattoa of
tnevttable shrlnlage orac e, ln preferenoe to exlnnslon Jotate.
[fhese are lartlal vortlcal Jolate ta the slab, u0e eufflcleutlytbakt' to locallse ahrlnkage umeueat to tbe Jotate. The shrlnk-
age relnforcment ehould ertcoil acrola th€ Jolnt, fully beniletl oa
eecb s10e by cmplcte abeduant tn the couorete, ln ordcr to rE-
strlala novoant ln the glab gutflcteatly to provent tlraaafarcncc
of crceeatve atroeseE to tbc ertorlor ralls. fho rakeacd Jotnte
ohoultl be located urder prtttloag rblcb artenit oosrtluuously, wlth-
out opolage, soroeo tbc butldt''8, tbns oo.Doalrng the Jolnt.
Score thc alab flrm the top to vttbtn 2-ll2 Lnchce of tbe bottm,
Jwt prlor to lnttlal set of the concrete.

,-lr-lc L8r64, E
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, . . , .. ) .' ,..
Qgngrete floore surported, og grountl, for habttable rooms, may bo

ueed.ffiy[ffi1tilfiiffiEEry}ooaItttsg..qniIl.hqno.t}By.r;{eFc.
copted practtce. Thoy.riiriy be .:ueed,'oa aa5r gfodects'for;t5adn€rnta: :'.'..

}lherc'Ioh:tls are'ttghtr:'euch as':fraue;butldlr€Bl enil;:ng,..frogt ocours,
grorrn0:eupported-elat;ttay bb.thtoEenerl:to.1l 9Jl:,on qofe,tq eerve,'pE' ." :
foundatlone under tbs,ert6ftor'aurl.,tnterlor.bea!trn9,:valtrgr',:, trbr f,llla
over 2l O't extend thtckened porttone 0oun to ffr-o rrnatatrrrbed soiL.

Earth rrrrr, "*p""iua 
iy *ou-tC*piiu: oi:' 1"1git' ruirrng-uuarr uot

etoeeil oao foot tn depth unleea tbo f].oors are 66slgned to be eelf-
euBporttng.,i &6Ber ftlle.usst,tgr'Bnppott,iroonorote; f,Ioors shall bo Iatil
ln 6-tnch layere eufflctently danpenod, thorotrgblyi.f.plltpg each layor
aot leas thaa'l+ pebeo u'tth a.roller,rblghtng ht :}oa'qt,!-tons, unlees
the ftlle are of eaad or,'bauk.rua."saat'spd.:gravof;t&ofough\r retted and
dratned. . ..'.':". ; r':.. .i.i:.j;, .r,i:,,:,,'._

-,. i.i,., ', ,'..' ,..,. ...i.- , :_...

All 'ooncreto flobre, eupportgdl on. ground ,elul"L, bevo nlnlmtm thlcloeee
of )rr. 'Teakened plane Jotnte" ae deecrlbeit oa DaBe l9r ercopt that re-
tnforcment acrose Jotnts eba}I be oultted, ahould be provlded under
parttttona' to loca$qe..,ehftnkage m.griraent., : &cEpt .for baem€ut floor
eIate, laun0rtee, stone''troomer:etd.""'e 'iiil; Gyor',6.f ,ocinrge graveL ehould
be :Iatd dltectly, 6n the .coalacted,flLIIf andr &rkrt$t,,ftbre-relnforced
vaterproof Xnper latd oh the 6ravol'.euXgrqte, r'before plactng the floor
slab, The glabs ehould bear,od.the fourt&itton-$a1trt:; or be nonoltthlc
vtth thm.

Surfacee gradod to ttralne sha'Il hav'e:.bY'en.pttoh:of not leee than
L/8" per footr' wtthout ddprees,torr to cqlLect.vat6r. i. ,.:, : .:.. : : .:., , ., .,.

Procaet q9lgretg. Jotste eha1l be ueod only ryl,th ponollthlc slabeota.Iffi-ouffiBl'l,,:..'..':....,,J.
Ag=ment {!4!eheg €houltt'dsdure couplete bond rlth'blaU antl inarlmrm

surfa6-me@ffih mtntunuo ehrtnkage. (see spectflcattone)

5-1r-lt2 i8r5ll, E



S{BUCIIIRAL DESISN. 2L
Uood llantng

Uee lmber whlch te graded and trademalked.

Over wlile opentnge, the ende of 11nteI.s ehould be ftxed. ntth blocktng;
or use trues brttlglng between the etude, to avotd exceeetve Ilntel depths
roqutred for bendtng streosos. See Detatls.

The. fol-lowtng stanctards ehaLt be obeoryed:

IlautrU lrmber for Jotste, rafters, Ilntele, beaus, studa, poets,
plates, antl other ordtnary mmbere, ehal]. bo comon tllmenston, of the
epectee anil gratles, ln the Epeclftoattone for carpentry.

The uarcluun. streEeeE to be ueetl 1n the rlestgn of nsabere of the
above spoctes and gratlee shalL not exceeit the follorlng:

ffirerus ftbre tn bentltng and dtrect tenslon
Eorlzontal Shear
Compreselon porpendlcular to the graln
Compresston lnrallel to tho gratn, r/d-u.

t'/.d-t7
Va-2,
!a-lo

t.
t.

pe
ps
etc

Lrl0o
100
,0o
Boo
7t5
)L9
,ot+

Deflectlone shall bo llmtted to L/r6o of slnn on meubers eupportlng
plaeter.

!{a4mr.nn c}qgg spans for the vartous Jolet etzes (nmtnal) of the
above-ffifdsEa-e;AE;, shalt not exceea trre folJ.owtngs

Floore (not tncLud.tng parbltton Loade)

When deal load : I0 pef. ltve load : l+0 pef.

2t'

Flat roofs

I{hen deatl load = 1) pef. Llve load = 2O pef.

Ztt X 6tt
Ztt x 8tt

@ 16tt o.c. gt-Ot'i @ 12" o,c. 10
@ L6" o.c. 121-6tti @ lztt o.c. $
@ l.:6" o.c. I)t -9"i @ 12" o.c. 1l

@12
@)2
@w

@L6
@L6
@L6

5"
BB"
lott

rc

x
x

0"
g"
6'

t
t
tltr1O

It
ll
n

2
2
2

tt o.c. 1-0r-ttt;tt o.c. lLt -ot';tt o.c. 18t-ott;

tt o.c. 11 l9n
tt o.c. l-rto"
" o.c. lttgtt

Jolsts or bmms over 10 lnches ln clepth genorally ehould not bo used,
to avotd exceeslve shrlnkago.

Pltched Roofs

Uhen deal loadl : 1) pef. ltve load"= 20 psf. (horlzontaJ-
proJectton. )

,-r>-\2 l8r5l+, E
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![axtmuu o].ear spansr horlzontally fron plate to rtdge, for vartoue
rafber slzee (nmlnal).vtth utrtlnrm celltng Jotete, supported at or vtth-
ln 2r-0'r of center (undor rtdge), and nlntum eave Jolnt dotatl, must be

STBUCTURAL DESIGN.

Iootl- Xlaatng,

as follower

Spctng Stze
CoLl. Ce Jn t. CetL. Cel

22

I2tt oc 2xlt"

2x6"

L6" oc 2x6"

. 2i(8rt

Zott oc 2x5"
Px8"

Span Jotet Rteo Sptkee
or BC

( 1) (2) (t)
Slnn Jolst Stee Splkos

or BC

erE
o

a a I

8r0'

72t5"

1r r ott

1l+ r6tt

9t6u
12 rgtt

Brgrt
11t9"

1[r6u

2x\

2xl+

2xh

2x6

Zxl+
2x6

1xl+
2x5

2x6

ll

n

il

4t" ,-2od

7u ?-2od

5" ?-20d

8, Lo-aod

2l(v

12r9rt 2xb,r

11r5rt 2rl$rt

1419" Ar5tt

9r9r 2xhrl
lrt0rr 2x5r'

gtOtt zxhtt
11r9'r 2x6rt

14r9,' 2x5r'

,-20d
6-15d or
,-20d
?-15d or
,-20d
9-L5d or
7-aod,
6-20d

Lo-15d or
8-20d
6-eoa

LL-16d or
B-aoa

Lo-20d

Iql,
8*'

12fi"

Bl,'
11"

?*"
r0tt

r2tt

ll

il
r

2x6"
2r8u

2xL0

oc2\tl

ll

" 4dnc
'h u-2od

' ,' a*d nc
' 7'*12-2od
, 8' lt"cBo

oa

CetLtru J9!*r to
roetst hortzontal thruet

Tvp er tI tn Ftgtro No.

be connected to every rafber at or near eave to
from rafber.

Bl,ng corvrectoTe eball be Sp1lt-Blng uotaL ttuber connectore, wlth
bol,t and vashere, or Toothed-Btng connectore of stze regulred for equtva-
J-ent strongth. Rtng connoctorg are preferable for Jotgta regutrtng over
I sptkes. AIL Jotnts not othe:mtreeuarketl ray use a Z*IRC wtth f"l bolt.
Rtng connectore ehall be l+"1 vtth 1/l+t'l boLt for Jolnte mrrkeA*. Wbere
BC ts caLled for tn above table, tbe norual laB of rafber aad celltng
Jotet at eave Jotnt nlll not aocomoclate eufftclent 20d sptkea for the
bortzontal thrust.

I{o eptkes larger than 20d ehaU be ueed for urmbers shovn,

Roof trusees, llhero roofe are pttchecl, precut and assmbLed trueeed
roof raffislIEGfi'may be' Jotsted lnto pi-ace, are usually fountl choaper
ln houslng proJoct tleslgn than cuetomartLy pttcherl ratters wlth or vtth-
out tntertor supports.

they eLtntnate all bearlng partltlone tn the story belor the roof
thug faclJ.ttattng the cloetng tn of the etructure,

,-Lr-tp- r8r5l+, E



STBUCTTIRAL DESIGN. 25
Wood tr?antng

For usual roof loatte and spane, 2" x 6" (nourlnaI) vood uaubers uay
be ueod for cloar spans of 25r - Ort narlurm, sluood 2\" o,c. when euttably
detatLed as tLluetrated. See rletall ln Ftgure No; S.7.

'Tho Eame truss uay be usod whoro clear Epans aro r€duoetl not uore
than l5tt (8" uaxlmum at each stde). In euch cases the tnres vould proJect
beyond the vall formlng proJeot{ng eaveB.

By the tntrotluotlon of an acldlttonal uembor (see Flgure No. ) a
stl11 ehortor cLoar span tmy be ueecl, tn whtch oase tho eave proJectlon
vould bo correeponcltngly greator.

GeneraL franlng feoulrements: Where platfonn franlng ts used, tho
erterlor vaII stude tn each story ehail be tted to the studs ln ths story
above or belov by dtagonal or pl;'wood eheathlng extentltrrg across floor
framlrrg, or by other ogulvalent moans.

lIhere doubt oxtsts tf pJ-atfom or baLloon ts the more econonlcal eys-
tem of framlng thoy should be ehoun ae optlonal.

Supporb of floor and roof uemberg ehould be areanged to oquallzo
ehrtnhgo tn exterlor walle vlth that tn lntertor boartng prtttlone. I[o
Llntele of wood ehouLd exceed 6" tn tleBth.

Ueo balloon systom of fraulng for bulldtngs facetl wtth uaeonry veneer
or gtucco.

Stutls shall be doubled at each stde of opentngs. The doubletl etuds
Eay be separatod to 5" rnaxlnruu but eo1ld vood. blocklng, not over 2 feet on
center, ehould be provldod betveen the stude, One of the doubLod stutle
eha11 be termlnated under the Ilrrtol boartng and tho ltntol ehalL extend
to a tlght ftt vlth the other stud and be eecurely natLed thereto.

Uhero Jotsts frame over or lmedtateLy adJaoent to etude use stngle
plates, vtth epltces at Jolnte; othenrtse plate undor Jotste ehall- be
doubled.

Croea furlng ehall be'ueetl under celllng Jolete or trussee epacecl
over 15" o.c. for attachment of standard celllng Iath, except for LfZ"
mlntmtm thtck plaster boartl, when slnolng may be up to 24" vtthout furalng,

Unloge spoclfloall-y detatlocl to sutt strees condltlons Jotets sbould
not be notched u.ore than one-fourth thelr depth at bearlnge, (nontnal) nor
ehould elther top or bottou edge be notched.

,-L5-,+2
LBr6t+, E
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2'+ STBUCfi'RAL DESIGIT.

Wood tr'rantng

more than If," betveen bearlng ana fi polnt of e1nn, ancl norhore wtthln the
center half of span. No holee of dtameter more than f the Jotst depth,
should be placed through Jolete; tbey should be centerod between top antl
botton erlges.

Streesoe tn speclal framtng meubors, such ae roof trusses or butl-t-up
gtrdere, shalL be destgnated on menbor detatls or on a stress dlagram.

T

I
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STBUOTTtsAL DEIICN. 2'
l,taeonry Construct ton

For liheonry untte eutterl to dtff,erent oonrlttlone of erpoeuro anil
use, Bee spectflcattons for l,laaonry, and r'ffierlor l{a1J.e", prgo 1l+.

Brlck and clay ttle, ehall be thorougbly vet when latd, tf they
have a btgh rate of absorptlon. Conorete unttg alraye eball be lattt
dry andl epoclal attentton gtvon to htgb durabtltty and rator-reten-
ttvlty properbtee of the roortar.

Tooltne o_f face Jotnte ehalI be doao afber tbe mortar hae tte tnt-
ttal eet. Method of toolrng ehall bo capble of comproeelng the tnortar
to a emooth dense eurfaoe and ttght adherenoe to tho uasoruy unlt at
erpoeed odgos.

To avold 4t!!lgul&199 fron eoLub_Ie_ gBI&g, causlng effloresoence
@EonrJr untter-iffiEE6?E-ffi4- i6!f,aiffitEffi6n ertertor ralrs eball be
toeted. (See epeotftcatlons.)

Do not uee paralet wa1le.

Qbasqe tlr bggflg tallE ehould be carofulLy located on dravtngs;
ana bffi[IItTn-iiffi] ilfiut out afber mlL tL oongtructed. oott thm
tn valls IeeE than l2-tncbee thtck.

Dtuenelon etory hetgbte'and eteppetl fLoor levele to sutt Etan&rrdl
rnaaorlrJr unlt stze, avotrltn6 spoctal unlte and outttng of etandard unttg.

Ootlonal tJ[lee oI ltntele ehould be tnd.lcated. I,lbere etee] anglos
are not obtatnable, erposoit retnforced precast concrete, or smooth faoe
clay tile, te perm1sstble.

UEe pargtng nhEro severe woatber regulroe tncreased resletanoe.
Apply to etther the back of faclng untte or surface of back up, prtor
to placlng the factrrg. Ontt parglng ln relatlvely dry cLtuatee.

Flaehtnae should be corroeton roeletant, protectlvely coated or
approvetl. umbrane.

Srcand:ro1 flaehtnge are noi regulrerl.

,-Lr-,p LBr6\, E
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E6 STBUCTURAL DESIGI{.
l,tascinry Cavtty Ualls

l&sonry oavtty walLe ehsll have outor and tnner tythee eelnrated by
a oontlnuous alr Epaoe, rrot.leee.than twg tuchesifldei,an0 connectetl by
metal ttee.' FloorE ehould'beir only on tbe tnner rythe. Use fypo 'f'
uortar tn both vythee. '

Keop tbe cavlty clear of uortar dropptqrge; to pemit free ilratnage.

Drata 'the bottcm of the cavtty by weep holeg 'ln lver[tcal.Jotats of
the bottom course of factng n;rthe, uade vtth 1/8 ot I rnch otletl Eteel
ro0s or sbort lengthe of rubber hoae, rlthdreyn p,f,ber tberuortar has eet.

Me!91 Tles: Galvanlze0 or ztnc--Coated uotal tlce are Dot: oonetdere0
Eafe fron cheulcal actlon of free ftmei that rnay bo preeent tn the rraLl.
Uee ceoent coatlrrg on platn Etee1 ttes. Asphalt ooattrge shall not be
uoed. Sulmtt other typgs of .ggrroeton proto.gttgn .f9r,,approtal., ] :,

Arrange tlee to havo"ende bedtted tn hortzontal; Jolnts of each vythe
eo the egutvalent of at leaet ona 1fL6" round iteel ito betveen rythos
v111 be used for eaoh J square foot of raII surface. , .: .. .

For soLtd rnaeonry untte, the tfe rnay ta.b"n-b tn the qbgpe of a Z
wtth ende foiu.tng outstandlng legq not.,leqs,tban 2-tnqhe! long, at rtgbt
angleetotheettu."'' 'i :l

Ibr hollor uasonrlr u4ttar. tbe tte .sho..uldl Do .ons of the follortng

Sare bent to ehapo of a rectargle
stdd lytng ln mortar bed of wyth'e
leaet one web of untte.

1 :€rrdg Du.!t94 ,(not welied) on ono

; .each.efi0 of .tLe lytng over at,

tlelded eteel vtre tn etrtpe of ? lorrgttull+al.v{rss }ytrg 'tn uortar
bede of bothrwythes, 6nd gross wtreg egutvqlgnt,'to tdes epectfted
aboye.

Flaehtnge eha}I be userl,over all.opontnge to deflect tbe r{ator out-
vard through woep hoLoe or Etdetrlse tnto the cavtty on oach:.stilo of the
oBentng. ff no bas@ent te pront0ed and the cavlty ertenile sufftcteutly
bolor the loreet floor LoveL to prevent.uFter flm. ft1.Ilng the bottou of,
the cavtty to the underetile of ttre floorr'no flashtng need bo 'Brovtdetl

at the bottou of the cavlty. Conttnuous flaehtng ehoul0 be prwtdotl
unrler aLL other otrouustanceg.

ahapes:

,-tr-\2 181614., E
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STRUCTItsAL DESTGT$. 27
l,faeonr5r Cavtty Walle

Monollthtc Concrete Constructton

IrtagonrJ Cavlty Ualle ( Contlnued)

Where daupness prevalls ln the soll agalnst the foundatton, a ilemp
coursa ehould be placed eltghtly abbve grade anrl beLon the uatlErelcte of
tho ftret floor conetructton to prevont rAter fborn..rtslng lnto the waII
by capl1-Iary actton. Thte ehould be an approved flaehlng, or two layere
of elate nlth Jotnts broken, ertondlng the fulL thtcla:oee of the naIL.

In casee where the flrst floor constructlon te close to gi'aile, the
cavtty ehould temtnate at the top of the floor and flashtng provtded to
tloflect vater outvard fron the tnterlor vythe.

Ontt tnsulatlng uaterlal tn the cavtty Epacor MoletLre penetratlon
and condeneattcn vtll cauee detertoratton, htgh conductlvlty, and the
foretlon of fungl.

Monollthtc Concrete 0onstructlon: fn order to procluce eatlsfactory
concrete, tt te tmporbant that the spectflcatlon for concrete vork be
folloued.

Coupletely lnvesttgate bond and shear streesos, probable ehrlnkage
and temperature streeses, and probable roversals of otross, as lle11 as
stuple fLoxural and compreselve etreasee, Use no unnoceseary relnforce-
u6nt. fncrease depthe of sectlons and roduce concrete worklng streee ae
muoh ae practlcal to reduce amount of retnforctng eteol requtrerl. Uee
platn ooncreto, vtthout relnforcemont for footlnge.

Ontt tenporature retnforceuent ln porbtone of walLe belor grade,
ercept retnforctng around openlnge. See trFoundattonott lnge 12.

0btatn fuII eubedment, lap, or anchorage, to fuJ.Ly rlevelop rlestgn
etreseee tn rotnforceuent.

,-Lr-t+2 L816t+, E
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Porchoe, Balconteer. Canoplge

-..i
Canoptes rnay bo of concretil vhero ooncrete floore are ueed lnstde

bulldtngb. Cover theu wtth raterproof coaposltlon roof covertng, flaehedl
at tntereecttons wtth waIls.

F.ln!11h el;pgsg grrr.facee- of Lorchpe, balco.nteq, 6tc., vtth approvefl
tpe Effiif, iEEIG? ; e,Bffit-pa GtllFoi6i$;Gfi.-- Prov ltt e t mper:a t ur e
steeL tn tvo dtrocttons, not lese than .rt$ of cross eeottonal area,
pl.g.oetl near eaoh face.

>-Ll't+2 ]:$r6t+, E
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Plsce porch slabs on ground
vtth mtntmtm foundattoa struo-

gratle beaus, supportetl on coD-
, Uee no balcontee above tho

a6
outer oornere
cllmtee rhere exposure tg not 86\1610o See
S,B.
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. SIBUCTmAL DEgrCN. 29
Subeurface Imreettgat ton

Subeurfaoe Inveettfiatloa for Foundatton Deetcn
lnveattgatton ehoultt bo tlctelulneil by the arohttect
rho rltrI use the ttata for hls 0eet6n. '

- fbe ertont of guoh
f e etructural engtnoor,

I{here the prsllutnarT ilata tnittoate favorable beartng eotle Ite
cloeb to the eurfaoe, a fEn olna ptte ebal1 be arcavato0 to vertf! tbe
asgleed data. Ubero prellntnary rlata or open ptto tn0lcate tbe presenoe
of ftIls or eofE grounile, or the preoonoe of gueettonable undcr\ytng
strata, mke a ntmber of bortnge, These uay be for tn ntmDer, locateil tn.
voII dtetrtbute0, representattve aroaE of tbe ette, tf the eubBurfaoe
strata are fountl to be ileftnttely untfotu ln character andl level. If the
ovtdence lndtcatee mrlflng ft1ls or underlylng etrata, lrcckets or unfavor-
able character, or rtde aud raptd cbangeB tn strattflohtton, uake a euf-
ftctent ntmber of tnterrsdlate bortnge to dletemtne the ertent aa0 varla-
tlon of suoh aroas.

Tbe tlepths of bortnga ehould ertend sulftotently to assure at leagt
four feet of untfom Deartng etratt& rmder tbe foottnga. l{here eoft lnder-
Iytng etrata or rock are lndtcated or auetrnotede Botrndlng bare Eay be ueeat
to auguont ttata dtacloeeil Dy the ptts or bortnge.

Where eo.tl bmrtng ts doubtful, nake load teste to determtne the eafe
allorabLe load.

Make accurate obserTatton of grorurtl rater levele and obtatn tnfonna-
tton frou local soulcee re6ardtng varlatlone tn leve1E, lnrttcularly rhero
foottrrgs are to reet ln clay, or other relatlvely tnfemeable etrata vhtch
lttll hold water agatnst the fountlatton walla and the underetdo of the
baEs@ent floore, ancl regutre dratnage antl nator prooftng tn conetructton
of the propoeed bulkllnge.

Begordtng an{ 4nalyets of Data - Keep fteld notes of all uatters antl
condtttons perttnont to the work, tncludtng the elevatlon of the eurface
at each ptt or bortng, tbe depth at vhtch eaoh stratrm te encounteretl, the
ktnd of matertal 1n each stratuu, and rhether the uterlal te bard or goft.

lhke a d.ravtng ehortng a complote 1og of the erploratton data, toget-
her wtth a ette plan ehowlng the dtmEnstonal looatton of aII plts, Dorlnge
anfl eoundtr€er ktncl of eoll ln each stratrm, the ground wator levele, the
eurface elevatton of the ground antl the depth to, or the elevatton of,
each stratl&. Each klntt of eolL ehould be adequately deecrlbotl to sho,
whether tt te harrl or soft, tte uoteture content, and lte relattve por-
umblltty or calnctty to draln floe of rater. The narloue eolle and thetr
oondttton shoultl bo tntltcated by syobolo and deecrtptton.
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,O SEtstICflNAL DESIGI.
' Sdbsurfacc tuvestlgatton

, ... ; . .i

- . A).Load test ar,ea Eball cloeoly approxlrnqte the propoaeil foottrrg atooort''Wher'o ttrta. te.not practtpalr.adJUeinents qust be.rnaa-e ti tne beartng oapa-
otttee obtatnod undor sua11 teBt area'i', f,or: eotle tbnt are re}attvely oohoglve.

POSE

sotl..:to. he
, ln an unrt

':.
should be at, the propoeed footlng level, aut[ tf
etete.

t8r6\, E

of teettng aplnratus:

A teettng oapctty equl to the beaq,l.ng cagactty
f-tgtlgttgng of orcllrnry sotlQl or, to trtoe the allor-
able load doslred.

_. .l . .....' .. . i ;.. .. .,

A eufflctent senEl.tt?lty to g[ve.gonpreeston valuoe
for eotle of a very Low beartng ca1nclty.

Strnp1talty pgmttttng. tta oonetr.uclton wttb ordlnary
Labor. and uaterlald avatlable pg the conetruotlon
ette, and roqutrlrrgr'fof preeeuro productn€i"notght
onLy patertals eae'tlg obtatnabLe ln the locallty. of
the proJect. i, i 

l

Iateral bractng to rnalntatn tho verttcal' d{rectton'
of tho applted prooeure wlthout tnterferl,ng vith'tho.
fuII conproeston 6f :the,Eo1l under.the p:essure.

Ioatl the aplnratue tni e@Ll tneromente anQ ueaeure the'reeultant cou-
proeslon of the-sotL after each lncreinont of lhq icibA frae been placedl. An
tntervaL of at least I? horrrs skjutd elapse before tho nci:cb lncreuent 1E

After the'flnai. lncionent: of,.load bae been appltod, a pertod of at
leaet'lE houre should ehpee before the load ts reuoved. The coupreeston'ehOuld trs ueaeure$ each 2h houre aftor the flna1 load appllcatton, unleee
aa taoreaetng rate of eottlemrentr',lndtcgttng fatlrrre, la noted. fha.re-
bound aften retnoval of the loact ehould alsd be measured, A cbart of the
oompreeelo4,,fol'eaoh.appltcatlon of Loatt ehall be prepred, ehowtng the
rate of'qoapre.eslon and the rebound.

)-Lr-t+2
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PtvvrAe herghf r
oreos be/ow
copprng for
rhs lo / lo hbn o F ve ntts.
4'$"tl?i vents for
4OOo'of f/oor
oreo p/us / oddr|
tbno/ 6\/2'venl
foreoch lSOa'
f/oor oreo or
froction fher

6rode

Wood sluds

Conc. coppthg
rerhforced
wilh confrh.Jou.s
wtVe rnesh

Af enlronce
sfep, use coo/
for pilch
fi\led joinf,
/" wtde --- \==\ N

Weep ho/es
3'-O" o.c.
excepf of
enftznce
sfeps

Weolher f/ashrhg
," rt'tth

ConcrelLe porch

'aPP/n9

Porch frarninq
atlciched lo blildrngt
obove concrele

.ts
I+E

I

\0

Crow/
sPOC€

3"mth.

filosonry
wolk

Concrey'e p/aced on krvff poper
coo/ lar pifch.

Wo bedded ond onchor bo/ls pornled
wlh coo/ lor plfch.

Wood
st'uds

Open.C

E
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c
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I

I

I
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I

\
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\
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I

Crow/
.ePoce.

Ns

\
\e
.t

Open

to

I

. Concrefe coppthgrc fo be confrnuou.s oF
poured concrefe- oF 2OOO /b. slrengtth
dry consrbfengr. /nferior mosonr)/ prbrs
ond wa//s to be sirni/orlSr copped,

Protection oF Woodwork over unif Uee
tlrlosoory foundofrbns {rorn Hrdden Terrnie
/nks/ofion

nEv I sE0_

il

DATE TERTITE PROTECTION

FEB.,42 DEFEItE rouslro ' FEDETAL rcnrS loEtcy . r^3ilroTor D.c.

F.W.A

FIG. S.I

Waod porch

f;

rnin.



o

o
L,

o
E
G
4.

o
lr,

o
c,c
c

o

a

ol
UI
>lol
&lcl&l
<l

o
-

97C1

Wfh or wtfhotrf /ouvered
rent' of grob/e ends
8ur/drng

35'
Sheathrng
Wood
gufter \ af

Woo

Vopor seo/

Nonno/ Jonuory 35, /sofherm l,losonpr wqll
3/4' conlthuous venf op'n?

A
Screen Z'x*'b/ockiry Wood

gutter
Venf Woodjorbt Screen

3/4" con u.5 " confthuoug
venf openthgt v*tf openthgt

I c
Aooa_8/ockrng {or end /ops { or so/

Lolh .{

Screen Z"x4o8/ockingt
Mole s/ock rn opp/rZofiqt
of uopor.seo/

E

3/4'confin IJOUS ff Pllched roof woodjoisls ond roflers
$ F/of roof an woodlbrbtb

venf openingt

/nsu/afion

Vopor seo/

Conlin:te vopor
.seo/ down wo/l
when rnsu/ofion
ts used

Q F/o/ roofon woodloisb
wood gtuf fer

@ F/ol rooF on woodlbisrb.
brrck verreer wa// consfl:

E W??..seo/ opp/icolion
derousD

Venf
Wood jorsf

DEFEISE iOUSIIO . FEDEIIL IORI! rOErcY . IAIIIIIOTOT D.C. FrG. S-2

DATE

FEB,,42

nEv I sE0_
F.W.A.ROOF INSULATION AND VENTILATION
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'/z'mln. cAorsPacc

slods Z\S o.c. mth, Ssrno2-/6
banh7, 2'x 4it6'a.eoth fu bcarrhy

Zi?'wooJ brdgthT mrU s/ory heiTh*-

l/o cooncdhn bc/vceo sluds on onc siab ef pchhbn rb **rds on
olb sile sha// bo maeL, cxcel al floor od ol ccilrlz?.

W6od .flud

'-rh f: 2 sqtdd gypsun pb.xbc

fur,bg; z 74i t6-o.c. mth for barig.
)4'uood 6ri/7riz7, otd sby fclfir*

tLl -n. /: 2 saadc/ oypsam' plesr* oos/6'pcrfrafd Typxti /a lh, na ild G'o c. J'gygsurn blek
3'med.6etrncd c/oy lrk q4 sha/c
lilc.5ofr soh4 4&zcrelc b/d*
ol any oqrcqlc 73 /o .slid
,l'oociic, bio&, cZX.sol'd. e
3" 73% soltU, if nol anlahtng
any a/careious t sthbcous.sqd
tgmvo/.
fo" t/4 l>octr fic tesis/. rahlzg

a
lrl

oc
G
G

mla. ti sooJe{

NEV I SED

fc, lG'o.e.

llasary

*lasonry !'-sltatb lr/c , 50% sohA.c aay
of lho abtrc,

-mil /:3 caadcd gyasuzt pktf?i

lVla.sonry
4ll.4arlilbns sQovo t dto soond rcduclrbo facbrs rb exe^ss d & dccrbrbsr- lfu
mtnrmum reoutrd klpcqr de*cl/nE untl.\ A// rhr'ckJrQ-e.*s qwaottttfuldinqtsions
Allprlilbos'nol olhcrartbe dc,sigaalcd hayc one /*r mtb. fiiz, re.srstbnce rufizg.

ttnfa

1- bri*,
4'c*tct=rb bb"* uctiaizg. rot
lass lbn 25 pouds pcr scrpct-
fictbl.s7uatc fool ad K7o
.shd f anbirung ca/ateous
or silicaots .nrtd tqravd,
Ofhcrwtsa G27o ,sdtd.

OATE F.W.A

FEB.,42

PARTITIONS BETWEEN DWELLTNG UNITS

DEFEISE IIOUSITO . FEDEIIL rcTIS A0EICY . IISIIITOTOI D.C. FIG. S.3
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Ulherc, olasler b rwrircd b obloia fi'te
rcsrbla'ace rahizg,ttt p/asle.. s/to// be ltto
minimum l:3 sandeddqpsum and
ex len d c. ort hh uoas/y fril aa4. ftghl/y
aglainsl a// frarnin6 tnernbole

Solid brbk oFcbq,sholq concrey'c, or
sand /ine, ond 6 "minimum lhic*ness,
irz ? coarses, unplas/erd; or ho/low
brrbk,S57. eohd, of c/aq & slzale,ad
6" mi ni >z u m tbic k n esirin luto cours -
eerunplastered.

Hollour lile of c/aq or sho/e. and 6 q

minimurn fhicfiness, tn sin4/e uai/s
of ? ce//s,49o/o so/t'd, plasterZd ?
sides; or single units of 3 ce/is,
53o/o soh'd, plasleredZsides; or
ho//urr ti/e oh c/ay or shale,and /2'
m t n ttn Lt rn t h ic k /2ers, tn siry/e unils
of 3 ce//s, Qo/o so/td, unplaslered.

H o//our cqzcre le uni I s, tnt arz laini n gy

ca/careous or si/iceoas saod orArlarcl.
d?'minimum thickness, n sing1e
units,75o/o soltd, /aslered 2 sides;
or lO'mintrnitm lhickness,insin6lle
unit s, 75'/o sdrd, uo/astetzd ; or
l?'minirzurrz thickness tn singlc units
6?o/o sohd,unp/as/ered; or E"min-
imum thickn'ess, in 3 anils,erch 65oA
solid,cnth //?'bir .srec belcoran
urzi ts, utzplasfered.'

mtn

lna

Delai/ Plan of Reguired Amangerc)ent of Combus/t-
b/e kTembers framin$ info /Uason"f n're /rl/a//s

, Tao Hour Min. fire Resis/ance
Ra ling Rquirc lk Follouiry :

bric k

Tuo Ccll

Thre Ce,ll

Holloqr Tile

em

Three Cell

t fttnttf tr
nr-1[

f tr
Hollour Concrete Units

rl

l
Il

DATE MASONRY FIRE WALLS SUPPORTING COMBUSTIBLE FRAMING F.W.A

FEB..42 DEFETSE IIOUSIIO . FEDENAL IORTS ASETCY - HASIIIXGTOT D.C. FiG. S-4

i,i

a

All fhickneises ore in nomina/ dlrnenslqzs. A// ata//s shoun cti// haue rzztn.
sound redachbn fekil,s oF4O decib/es, tf p/as/ercd ? sides. Anq ua//slnu
mag be asd le eupporl rhconbqs/ib/e Frurziagl ,zzeozbers or fur ooa H 6*rioA
an//s. See trrg. 5-/ {or"Terntile Pro/ecy'ion!

REV lSEo_ _
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Two Hour Firc Pecistonce Patings
Pequire lhe Follouing'
Solid brick of clog, shole, concrete, or
sond limc,or'td 6'min. fhiclrrtess, in siogle
unils, unplostered; on
hollou brick, 85% solil of clo! or shok, ond 6'
mi n. lhic to*s, i n siogk unifs, u nplosfere d.DRICK

2 Cell
H OLLOhI

3 Cell
TI LE

HOLLOU CONCPETE Uilff'

Load Beoring Ualls Uhich
Supporf lncom busti ble Franing

9Q ICK

I ftt_ltl
ffiffi

Hollou li le of cloy or shole, ond 8"rnin.
thicl(ness, in single wits of 2czlls,107o
solid, ploslcred I side; or single unils
of Scells, 431o solid, unploslerc.d.

llollo"t concrele unilq no/ cootoiniag
colcoreous or siliceous sond u grtrcl.of
G'min. fhickness, 627. sotil ptZstcrid I
cide; or 737o solid, unplosfered; or
fl" nin. thi c I ness, 627o 

-*lid, 
unphstcred.

Solid brick of cloy, sholerconcrefc, or
cond hme, od l'min. thic*neso,
plastered 2 sides.

Hollou concrele uails, nol conlaini
coloreous or siliceous sand or
of l"min. thickness, 627o
2sidcs: or 6'mio. fhic

t,

H OL LOh/ CONC PETE U^IITS

Non
Noles.

Lo a d Bea rin q lla lls
All uolls shoan wi,l houe sound reduclion facfor of
4o decibles, if unifs veigh not less thon 25pounds pcr
superficial square foot, ond ualls orcplosfered 2sidcs.
All lhicknesses ore in nominol dimeisions.
Where plaslcr is rcguired to obfain fire resistance raf ing,
the elister shalt bL t/z"min - t-g sanded ouDsum.
See' Fig. No.5l for " Termife Profeclion.' r''

solid, anplssfaTsy',

plasterd
kness,737o

EEY I SED
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E
EI
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F.W.A

FIG. S.5

D ATE

FEB. 
.42

MASONRY FIRE WALLS WITH NO COMBUSTIBLE FRAMING

DEFETSE IOUSITS . FEDERTL IORTS TSEICY . -IASIIIT6T0T D.C.
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Use rnelo/ ring connecrbr
ruhere s
cannol
of eove,hw like n'nq conn-
*{ors musl be u*d in
ceilnq loisf spllce.

Inq rise. For maximurrt
loble of 'hkhd Po&

Defcti/ of *tve ioinf connd-
ion incfudino io. crnd stze
of spil<es oi rinq coni*l-
or, inusl be sho{vn on
drctvinqs.
Connecfions

see
(musf be lr'mted rb auoid
excessrve bendrng tn
raf/ers )

Alfernafe Eave

/ndicale h of toof

'n ol ra

/" 4rdqe boad
'x4'Col/ar furn

of roffec crPPtox'.63',
o.c.

/'x4" Hanqar of eoch
rofler Ornif vhere a
beorinq parfifion rc
provided' be/ov ceilrrn'joisls vilhin 2'4" of'
enfer //ne.

Sp/ice,
f ony

II

Soikd eeve conn
cbi/inq rbisls.See ,

br iu'rnbe. ond

,echon of rofler b
hb/e of fi'lchd Pqfs
sje of sprkes.

9/ri'Benl sfcel pbfe onchor ftr tzf/ers
opprox. 4'O-o.i. 5/d / bo// tb rafrbr ond plole.

- ridt-hor varrous ceihng
conoilions see 5-7
Ceiling ,'otsfs rnoq be
sp/rced os rndrbord or
furnishd th one conl-
inuous lengfh froft,
e<7ve rb eave.

2.affer
2

isf

2

NEY I SED

DATE

FEB,,42

PITCHED ROOF RAFTER FAMING

DEFETSE [oUSlto . FOEnAL I0Rr3 loErcy . rAsHlteTot D.c.

F.W.A.
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5-t6 d spikes

Roof lood
Deod lood
Poohno I
Sneoflno 3
Pofters' 3'T4 

x t OO=/5

Ceiling lood
Plaster lo
Joisfs 3
lnsu/afion 2
Tofal Mcach

Live lo,sd #yJTotal.
4?vth

3ie tl"xVfcTr!/z' bnty'atb
@{. orancheT Z42x2h'plate screws lo

ll?anchor bolt a very2d
fu'/ong.rto'o.c
Eove ktoil
Cate"Ao

2 iro! sp o c in 
7 

- 23ll b24'ac fr til fi? stre s s 2'i6' splice pt 2:O"/qug
4"rinj cmn'ecf*s, /4 f'
bolfs tsifh woshers 4/nsi&, fgc? of rnosutry

od stud vallor wo t6d 'kes each stde

Clear Spon -28'a" (mo4
Cose 2"

'/k2'-/6"o.c.
276

Defoils same os fw Case
excepf Eare defoil fr y'oslernrn.

mox. C/eor spon
nd orc;r/6'

Defoi/ of Pldsler
Ceilinq Consfrucfionlviabb

Cose b' /O d ikes zioat

7Ad /'x 2'- l6no,c,

/!z'mrh.

'/z"rrlr'n ncotTt,buslible

Defai/s some asfor
excepf os shown

h

wo// board
Defoi/ of ll/o/lboord
Gi/inq Cutsfruchon

or .fpon for Cose 2 duced,e re
A rt^nLose C

'not less fhon lL2"of eilher or edch ind

'fiqta 2,l /

-
'-/

incht fo te

Yt"lbtt
270

2'x 6''
"ptkt

?- 4'aflotnfs

I

I

DATE F. W.A

FEB.,4? FIG. S.7DEFEISE [0u3lr0 . FEDEIIL rctlt rgEtcy . rAgHltoTor D.c.

PITCHED ROOF TRUSSED RAFTER
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.-,' Uudjoitt floor

2 0

h/hen lcss thon Z'.duse
bcom C posls shoun&led.

Slab

mrtnt
I

Linc ofcr
.l

lConc.filled posl
holes to undis-
turbcd sail
Hounch or inclaced
woll fhic*neos

Esmtchb r
pip spec* fL

For rnagonrg uall
corkl to receive
plofform slab

I

I

Fia.Qnde

nglh

Nofe'
Plofforms andsleps
topitch fordainole

Fin Grade

Grzde to conc. or
form and leavc cnde
oPen

3'min

5lab rocsh lo U
ruised fo top of
slobs ovv beons

Concrctc f illed
post holcs lo
undisturbcd soil

Joint fi t
6'lmia

l'O'min

REV I SED_

\concre{e filled poet
holesto undisturbed
ooil

o^l

L

D ETAILS of POB CH PLAT FoR M s
. 5ee Fig. 9l for 'Termite Protectioo"

Slob me* miscdlo
Typicol slabmfillto of slob

I fiil terproof poryr or foofings
2'nienin.top ( Mfaot

DETAIL of SHALLOW FOUNDATION 0 PrFL@PonnLL
Shotlou footings of this de{til moy bc used uhcrc nof subjecl tofrost,ondfirn,
undisturbcd eorth is vithia l-o'of $urface, or wherc fills ore cuttpactcd
in G" louers wifh of leost lposses over eoch louer uifh rotlers of
5 tobs riinimum,ond lhe tood bn lhe .soil is uniformti distritufed otcuit-
abty lout volues (generollg suifobh for uood framd Suildings onu). h/hcru
,ubcfanf ial undisturbeZ earth or rolled fill is nof withi, 1tg'of fhc
slob botfom, {he slob musf hove infcrmcdiole supporfs of coocnete Eons
ond concrete f ille,d post holes l0'minimum diometer. Slob reinforcing
should be adequole for beam 6pon.

F.W.A

FrG. S-8

DATE

FEB..42

PORCH PLATFORITIS AND CONCRETE FLOOR ON FILL
DEFEISE [oustt0 . FEDETA! mnrs mErCY . rlliltorot D.c.
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IPLT@IIE.
General
Dnatnago Systeme

Tbe deuanrl for metale for var use uakee lt luperatlve that the use of
theee metalg for otber than strlctly nlIltary purpoeoe be ltnlted tn evory
poeelble vay. The appltcatton of the etandartls for pl.r.mbtng lngtaLlattoue
eot forth 1n thts docr,ment wtlL reeult tn a constder:abl,e savlng of uetal
and at the eame ttme provtdo: for tnetallattone vhtch are eanltary ln every
reapect and bave the approval of'publtc hmlth offtclale.

Theee standartls'have been devoloped tn collaboratton wtth Nattonal
Aeeoclatlon of lrheter'Plurnbers'of'tbe Untted States, the ltrrltod Ageoctattoa
of Journeyuen Plunbers and Steanftttorg of tbe'Ih1to0 Statee and Canacla,
and otbore, an<l have been tesued by the Offlce'of'tho Dofonse Eougtng Co-
oriltnator, Offtce of &ergoncy l,hnagement;"

Somo mtnor varlatlone frou theee etandarde rnay'be aocessarJr to sutt
lnrtlcuLar proJect requtrements but onLy euch noceasary varlatlone should
be rade. A prtortty.proforonco rattng uay be rofuee0 lf these tnstructlone
are not foIIoved. Thoee concerned vtth code enforcement ehouLd be asked
to cooperate ln thte tnportant effort.

Hhero unufacturers have producecl adeqrrate products rbtch retluce the
anorrnt of crttlcal ueta1, euch producte nuet bo gtvon conelderatton. Ailvtee
oontractor and dtroct h1n to eulntt auch productg for approval.

The rlntnage stacke, vater and gas rleers, runtouts and branches for
tvo dwelltng unttd ehould be conblnetl vhere praotlcal and eoonootcal.

The Defenee Ilouetng Crltlcal Ltet lesued by War hoductton Board of-
fictLve February 2\, ]r9llg, statee that ellgtble Eatertals and guantttlee
are Llmtted to thoee neceesary to ueet ntnluun requtreuents of tbe &ner-
goncy Standardle for Defenso Eouetng tseuod by Defonoe Eouetng Coordlnator,
ilatett Fetruary I9[2. It le tberefore necessary that the C:ttlcal Ltet be
followed ln the rtealgn and prolnratton of plans and speclflcattonE of,a
ilefenee houstng proJect tn orrler to procure rnaterlal-s.

Dratnago Systems

Butlrltne (nouee) pewer (frou 5t - 0'r outsld.e of butldlng to lateral)
to be vttrtfled clay ptpe

BulLdtl$ (houge) dratn (rron 5t - 0" outetde of bulltllng to sotl anA
va eteffi-F t6-T6-cEEffion p tpe.

SqlI vaste and vent etacke largor than 2" dlameter to be gtandard
vetght caet lron plpe; 2" antl smal1er to be etand.artl volght cast lroar Bal-
vantzed steeL, galvantzed coppor bearlng steel, galvantzerl u,olybdontm,
eteel, gatrvanlzed vrought tron, Lead waste plpo opttonaL.

Brangh vas_te a+d vents, otandard velght caet tron plper galvantzed
stee tlffi ffi-d' ffipEir56i rtng etool, ga rvanlz ed nolyia6nrm, ga lvantzett
wrought tron, or loas waete ptper opttonal.

l8r5t+, E5-tr-\2
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2 PilNAIrc
Btz.tng _oI 8oll.anil l{aste Ptpee

Sase t6tal :Ioadsr, cairtod by a eotl or naete plpe on Tabte of ELr-
ttrre untt valueg.

''' inrluieg .:' [Xrtts' :for Ftttrirst gl Qig]&,,..:T-- 
-"-TTIavatory . drrglltng faotllttoBr r.0...'......... o r

Iavatbry - aondrelllng faot1tttes........ r....'..
l{atiir' cloeete ; ilrelllng faotlttt€Bo o r...........
Water closetE'-'ronilrelifng faetll,tleE.. ... . ... ..
tath tuba - dlneIItDB factltttegrrrot'...r..'.....
Shmef gtall. . . . a. . . .' a ... o o r i r . ... .i. .. . r . . . r .. . t
Pgdegtal uftnal.. a... i r r r 0..... ...... r.. r..... o r.
Wail uftnalr.. . .. i o o r o i.... . . .. . . . . . .. .. .. .. .... .
t0oobtnat ton r Etnk anil'tralr. . . ., . . . . . . .i r . o o . . . . . . .
Ettchga gluk........ o.... o a a J... 'a ........ t......
2 laundry trays........ r....... r i... .........r...
Eathrom groqp (w.C. bath tub & lavator.:r)........
. t'

Tho followtrg table shall detortlne the dlameter'of a eoll. or vaste
etaok orhbrtzontal branoh.

Fbcture untts on
hortzontal brarrh
ffi

I{o. of
thtts

Slrture untt
on stack

t

I
2
6

10
2
2

10
5
,
2
,I 4

Dlauoter
of Ptrb
-i:--

1-r/+"
1.L:/2"
2"
!!r raste onJ.y
Jrr eotl
h,,

2
l[

L2
$
,6

2l+O

lthe etzo of bulLdtng (house) dralns sba11 bo tn accordlance nlth tho
follortng table.

Dtdnoter
of Plpe

. , Bulldlne fatn

ll
It

lr

2
,
l+

17+ -lnc[
{Lu/rt,

L/B tnch
farr/ft.

,6
180

2L
l+e

2L6

Llz Lncb
fa1l/fE.

26
tg

2\O
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.PLUIGXIW].

Stztng of Voate

Yent staoke or ualn vente should have a dlauoter of at leaet one-
half that of the eo1I or waste etack, antt ehaLl be etzed tn aocordanoe
rlth the ltults of longth antl nrrmber of flrture unlte as glven tn the fol-
Iortng tabIe.

" lrt+E zL*

,

Dlsueter
of goll
or wagte
etac$ --

.1IE
-ILZ
?
7
,
h
h

2
8

Yont Yent Yont Yent
2"

,oo
BO

71
,o
22

7o
2A
18

rIlJ.lr

7'
7o
28

,,,
Vont

55o
6oo
2b0
$o

260
2hO

95
70

2l+
l+O

BO

5r0
6eo

Dtetance of Trap from Vent: Srcept for water oloeets, pedeetal
urtnals, trap standard ser:vlce elnke and other ftrturoe vbtch depencl on
stphon actlon for the proper functlonlng of, the flrture, oacb ftrturo trap
ehalL have a protectlng vent located eo that the total falI tn the ftrtr.ue
dratn frou the trap vetr to the vent fttttng ls not more than one ptpe dt-
aueter, and the dovelopedl l"ength of dratn te not less than tvo ptpe dtame-
tere nor more than lr-0". A back vent or reltef vent, preferably tn tbo
fort, of a contlnuous vaete and vent, ehall be lnetalled vtthtn these
Ilmtts.

Vonttng muat folIor the prtnotplee t1LustrateA. Soe Ftguree I[o. P-].
to P-9. So far as posetble, uee the arrangeuents ehotn.

No vont tetmlnal frorn the santtary tlratnago syeteu ehall be rttbln
12 foet of arqr cloor, wlndor, or ventllattng openlng of tho eame or an ad-
Jacent butldlng unLess tt ts at Least ] feet hlgher than the top of euoh
openlng. ffienstons of vent ptpes through a roof ehaLl tennlnate at leaet
L foot abovo tt and ehall be pioperJ-y flashod. Yent termlnale ertendlng
through waLle ghall not ter"rm.tnate wtthtn t2 foet horlzonta.J.Iy of any aclJa-
cent butldtng }lne, shall be turned to provlile a hortzontal opentng ilorn-
ward; ehall be effectlvely esreeneil, and ehalL be properLy flaehed, oatked,
or othonrlee sealoal.

I
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l+ PLIT,ISIMI.
Slztng of Vente
Ptpe Cleanoute
Floor Dmtne and Stmpe

St.zlne of Yente (conttnued)

Roof area dratned. tnto a butldtng storu sslrer or any of lte branoheg
Ehall not erceed the values gtven tn the follovtng tabLe.

Dtaueter-=T',-- lrhxturu Bquaro f,eot area

f-

1/8"
IblL

Ll\"
rbLl

L/2"
rh11Ptpe

,2 
"o 

,00, 750 10ro 1r0oIr Lrlo 2t o ,1oo

Plpe Cleanoute
.:

Provtile acceeelble cLeanout at or nmr the foot of eaoh vertlcaL
naste oi eolL stack,'and at each change of dtrectton of the bulJ.dtng
dratn gqeator tban l+5 degreosr

t

!

Cleanout to be of the same noutnal etze ae tho plpe up to h-tnchoe
and not loes than h-tnchoe for larger ptpos.

Whero cLoanout t'e provldod at the entrance to the butldfng, cleanout
at the baeo of the etack nay be oultted,

Ff.oor Dral{rs gnd S-umpe '' : '

8loor dralns ehalI be provtdotl ln boller roous and rhere regulrecl tn
cormectlon rtth heatlng work or rhero any accl&ulatlon of *ator ray col-
Ieot. Floore uuet slopb torarde fl,oor draln.

.lfherq eubqolL dra,lne 636 plaoed untlor the collar floor or ueod to
enctrcle tbo outer valls of a bulltllr€r they eha1l bo nade of opon-
Jotnted'dreln tlIe or eartheunare plpo, not lees tban ll-tnchee ln dlame-
ter. When the bulldlng rlraln ts eubJoct to bactyator, the eubsoll dratn
shaLl be protectecl by an accesslbly S.ocated autouattc back pressure valve
before entertng the butldlrrg eoror or dratn. If such dralne are connectetl
utth the sanltary Eewer or wtth courbtnecl eystem, they uuet be properly
trapped. They uay dtsoharge to an area dratn.

Provl<Ie Eu[rp puulp vhere tt 1s not poselble to tlratn ftrturee by grav-
1ty, arrarged genorally In dupLex. Provtcle means for autornattc eequenco
operatton frou one pmlp to the other.

Provldo cel.Lar dratner nhero ilralnage regutromente are Ltuited,

r
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PLTNEIIfr}r 5
Water Suppl,y Systeu

Ptptng Ehou1d be goveraert by analyete of vatert Sltgbtly and notl-
erately corrosLve raterel galvantzerl etecl ptper fype I, II, IIf, or
rrought tron ptpe, rtth galvanlzed ualleable fttttngs. Corroetve watera,
cment ltnerl ptpc and ftttlnge or lead ptpe vtth vtped .Jotnts. (teaa
plpe uust not bo ueed tn vater supply untll tt hae been dotermlnedl tbat
no poteonous leail ealte are producod by contact of lead wttb the lnrttou-
lar rater suppry).

Servtoe Ehr frm point of oonneotton rtth lateral branch Eator
parallellng butldtng to lnelde of bulldtng aud connoottng rteors andl
branchoe r

IncLuded tn llttllty Spectflcattone rroutetde ph.ubtngr' 1e the provt-
slon tn uatne and lateraLe of the neceeeary ftttlnge for oonnectlng
butldtrXg Eer:vlco uatn.

Arrange plpfng to draln by gravtty at lot potnt. hovlde tlraln
oock or plug at lor potnte.

Where practtcal, oxpose vater ptptng tn utl}lty rootrs or cloeetg.

Outetde plptng uuet be lnetalLeil bol.ow froEt ltne.

Provtde hoee coDneotlone aa follorrsi - Ia ron houees, tn front antl
back, one for every untt, llhere front yards aro not tenant ualntalnetl
hoee connectton uay be om1tte0.

G

I
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6 PLUMBIIE.
llater Ptpe Stzlng

The followtng tab1e rlll, aeetet tn comput{r.rg. frlctton loseegl

Elauoter
of Ptpe

1,
8.
1.
,.
8,

I0.
I.
2

[.
6,
9.

L2,
L.
I.
D

1,
h.
1,
7,
9,

LI.
L4.

a

Dtecrlarge
Gal./Mln.

,.,
,,-.',
I

'10
-!. 

,

B
I0
L'
20
,
I
8

10
12
L6
20
25
5o
l+o

,
IO
15
20
2'
,,
N
7o

Yeloctty
It. /Soc.

Ipss tn
fgeilfooj

0.hg
L.26
0.16

,/8
,/8
t/z
L/2
t/2
Llz
,'/t+
,1,+
,/\
1/t+
,/t+
,/,+

o.l+I
o.98
I,l+?
o. ol+
0. IL
0.2,
0.rB
0.Bo
l.16
0;01,
0;0,
0.08
0.12
0.15
0.28
o.!2
o.5l+
o.8g
l.r,
0.009
0.0,
0.07
0.1I
0.1?
0.rI
o.60
I.1'

a2
17
I6
26',
l+z

52
BO

01
8r
02
02
o,
t2
86
98
72
h5
9'
l+l+

,0
t)
BB
07
Il+
t+l
29
,6
,L
72
0L

1
L
I
I
I
I
l.
1
L
I
I.
I-
I.
1-
1-
l_-
1-
t-

!,i
t/t+th
tl\
th
L/\

I
2

1
4
5
7

l0
15

a

a

a

a

a

i

o

1-Lr-\z L8],&' E

J

..''...
. ,'" ..Stze sbrrtce rnatn to ueet peak <leuand. ,:.'

;'.'' t '

Soparate etop cocke or.vaLvesr'atrtlays aocegstble, shall be placed at
tho foot of eagh rteer ).tne, antl; ln nulttBLe'dvelltngs, for oach tadllvt-
6usl,.ttrtur€ or .gqoup of f,.lrtures controlled by .one tenant on one floor.

.e. ..i iOn e-ac} fautly unlt j ore. controtr val-ve uuet be provtdort, prefonably Io-
;-: eaiiatl tu kltchen or uttlity roour.ii'nd aoaeestbie by the tenant occupytng
.' rxrtrt.

.,.: Mtnlnum pressure to tho furthemoet ftrture tn the eystm ehoultl bo
. i:r,8.pountls pu, iquure tncb;.mxlmrm velocttteg ehould be ti feot per eecond.

Water preseuro.ln etcees of 7O pounde por, Fgua.re lnch ehould be re-
$uced to ,0 pbunils per square tnch or .meohantpal..cguBoneatlng devtoe pno-
ttaea. -.. , I
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PllltdBr!ft}. 7
Eot Water Systm

Eot"rater supplled from tndtvltlual tenant operated untts: tnillcattng
ptBtr€ at cetltng of flret floor or tno stortee or concealeil tn attlc
uhere practloal.

Eot water from central plant: tndtcate plptng tn orawl Bpace or
baeement on etae neareet the ftrturee.

In butldtngs of uoro than four etonlee tn hetght supplled wlth hot
vater and tn alL other butldtrlgs vhere the developed longth of hot vater
ptptrlg from tho source of hot rater eupply to the ertroue flrttro suppllotl
elceetls L00 feet, a hot vater roturn ctrculatton system shall be lneta1led.
In no caee uay the ctrculatton return be loee tban l/2 Lnch tn dltametor.

For hot vater lnetallattons underground, see eectton of ttEeattng -
Itrrdergrou4d Dletrtbut ton. "

Uater storago equtpnont ehould, be Bl-aced cloee to ftxturo tn order
to reduce ltne Loeeee and over-dr:avtng of tank etor:age.

BATE OX' mpw rOB FIXTTtsES (sOr e$p COlp)

Water Cloeet wtth Tank. r.........
Iavatory. r. .. ..... r...... .. . r....
Bath Tub.. o..... r. rr!.........r..
Eltchen Stnk (SuaLt)..,... r,..,. !
Coublnatlon Slnk & Tray.,,....,..
Shorer per head..... r. r... o. .. .. r
Slop Stnk or Serrtce Slnk...... t,
Hoso Btbb.... . r o... o...... r..... .

GalLone Por Mtnute,
h

10
,
6
B

10
,

It

il
It

il
r
fl

rt

n

tl
ll
It

It

n

il

fi
It

It

tl
It

It

ll
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B PLIT{BI}IG.
Eot Water Equtpuent

Spoctftcatloae for equtpuent outllnstl below qbqgl! bo baeed on tbe
detei'ainatton or-ioui-io 6" it"o ln a parttcular iffi-ctf

Qqs: Automttc storage typo ptlot ope:rated tank ocmplotoly tneulated,
no coffir excopt for controle, an<l no tntertor Jacket over tnsulatton.
Stde am ttr1po heater uanua1l3r controlled vlth prefabrtcated tnsulatod,
Jackot for boller. (No coppor cotle of buruers pemtttod). Storage: 20
gal.e, nomtnal oapactty for autooatto and ]0 ggler roolDal calnclty for
uanual control.

ELectrl.c: Autmttc operatton only ehould be ooneldered, aad control-
fea tI:8il6-G-fectrtcal" elements. [ank ehould bo ooup]etely tnsulatocl.
Nomtnal storage capactty for above hoater nould be baged on 15 €pl}one
for one bodroou,unlt, ]0 gallone for largor untte.

OtL: Samo roqulreuents as glvon for gae vatsr heattng ehouldl be so-
ployed.

CoaI: Caet lion eecttonaL doue type heator. Integral steel water
heater and storage tank.

Stojraee tanke: Calvonlzod lron for sLlght1y and uoilorateJ.y corroslve
wator. Porcelatn ltned. for corrostve vator tn oonnoctlon vlth autouattc
typo water heatere'and proceLaln or oemont ttned for range bolLers. 500
pounds per square tnch trydrostatlc, I2J-1/a pounae pe.q equare tnch water
vorklng preesuro.

Eq1te{ yglVgg: Preeeure typor sprlng or dtaphragn actuatod, eolf ro-
seattffiFolGffiuoatlc egulpuent 6utlet iet tovards nalI and ptped to
cravl epaco or outstde of butLdlng vlth 1/Btt ptpe.

Tanks for proJect operated plants should bo of rnaterlal euttable for
the nater avallabIo. Wtth corroetve vater, cement ltntng or other pro-
tectlve meana ehould. bo provtd.otl, Tanke muet conform vtth the rules for
constructlon of Preseuro Yoesele, A.S.M.E. Conetruotton Code. Eeatlng
olemont ehouLd be conetruoted of roil braes, oopper ptpe or coBper tubtng
and of eufftcient area to ratee the temperaturo of the rater a ulntumr of
10O degreos F. over a pertod of tvo houre.

i
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PLIJMBI}E" . 9
Clearancoe, Eqra'irs ton,

8ackf111, Insulatlon

Clearancee: ?rovtde a mtntoun head room of 6 feet J lncbee to trn-
derslde of loueet plper tn trafftc areas of bassnente or occupletl
spac€s. Provlde a mtnlmrm olearanoo of J0 tnchos tn cravl elnco be-'
tween undorelde of ftrgt floor and excavated area.

Replaoement of plptng should be conetdorsd la destgnlng tho ayetm.
Whore uttltty roons are provtded betveen the kitchea and the bath, or
adJacent to elther, erpooe ptptng ln the uttltty roou, or Eo arranged
otherwtee that ptptng may bc replaced, or relnlred vlth a utntutu of
oogt.

&oaneton: Ptptug must aot be rtgtdly enoaeed tn msoary no.r Eo
aupported that ptpe may not Bo?or

Backftll: PfovtBe he[tra1 backftll for eolls lnto rhl.ch ustsl
ptptr€ te tnetalled antl vhtch te oontamlnated rtth clndorol or aay aolil
aotle due to sulphur or other lnJurlous oheutcal conpounds.

Ineulatlon: CoId vater ltnes must be lneulatod rhore they are It-
able to eveat or freezo.

Eot water ptptng muet be lneulated rhen locatedt tn boller roouc
and tn bulJ-dtnge belov tho flrst fIoor. Such plplrg should not be tn-
sulated, above the ftrst floor except vhore thero ts posslbtltty of
froeztng.

Insulate hot water supply and return underground tn proeealod con-
tlult, and bot vater supply only vhere locatetl ln condutt or trench tn
grouptng vtth other ptptr€,

Ieaulate hot nator rtsere tn butldlngs ovor tvo etortoo, exoept
vhero hot and coLd vater rtsere are uoro than 6 tnches a1nrt.

fneulate all erpoeed eurfacea of generatoro.

IneuLate range bollere (rtth precaet Jackets) ercoBt rhere tbey
nay be uEed for Epace beatlag.

Insulate trapa and dratnage ptplng expoeod to Jloozlrtg t@-
peratures.

{
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10 PIjts{Brl{e,
Gae Dletrlbutton

Ptptng ehould be ehorn to gmde back torarde the lnlet, yhere tbte
1B'not prncttcal, drtp ptpes or potA of, bdequate calnotty uuet be pro-
vtded. .;

Dntp ptpee or pote ehould be located,rhere they wlll be roadtly ao-
ceestble at all ttmes.

' -, Ilddergtrtund ptplng or whero,e:rposed. to audden ohangos of tempora-
turee ehould, be protected frou corrodton cf lneulated as the oaee. na5r. b.e.

Plpe elzes ehould be baeod. on the fol}orlng: (a) total cormecled
load, (t) fength of ptpe and number of fttttnger (c) a[ovable preesuro
loeer^(d) spoctftc gravtty of, gae, (o) constmptlon regutrernents. of all
ogutpnent plped vlth allorance made for dlveretty factor,

Provtelon ehould be uade durlng construct.ton for the futuro tn-
etallatton of oheok gas uetore for eacb tndtvtdual unlt. Chock motere
ehould be tnetalled only vben gae fuelle ueod for aooklng, vtth uator
heattng or space heattng. Meter J.oope ehould be placod undor kttchen
slnke, ercept tn the carie:rhere ltquefted or bottlod gae ls ueed.

tlhere }tguefted or bottled gas te used, egutlmont rruet be egutpped
vltb 1O0 porcent safety ptlot,and. approved AGA for op6ratton vtth bot-
tled or Ilgueflod gas€Er . ;

I
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PLWBITIG. 11
Ftxturos

When any suppll ptpe ta lnetalled vlth a ftxturo ln euch a mruer
tbat an atr gap te not provldod, an approyed back flor preventer uust be
taetalled tn the supply oorurectton on the outlet etde of the va1ve,

The follotrtng ftrturos are etanclard for Eouelng:

Ue-t_ef QIqEetl Wash donn lar tank vater cloeet combtnatton, each rlth
flueu@-f,r@e, flueh plpe anit Beat.

Iavatory: i{aII hung lavatory approxtmtely 20rt x I8", each tllth com-
btnatlon supply fttttng chaln and, stopper; raste wtth p1tg tatl ptoco P-
t::ap and raII eecutcbeon.

Sath tube: Becees Inttern 60" tub, eaoh ntth eoubtnatlon over rtm
supptffitET;[, J.fz" not'and cold water connocttons, and rtth a ocmlbtnetl
concealetl vaete and overflor provlded vtth rashere at tub and wtth chatn
and etopper. Outlet tee J-Lfz" threade<I.

Shorer StaIIs: See Ftg. P-10. Beceptor rnay be precaat concrete, or
non-netalLtc, avatlable fron ghor{er cabtnot uanufacturoreo Stderalls shaLl
bo of water repellont uatertal and non-metalltc panele. Dach gtaIl Eball
bo ogutppeil vlth a coubtnatlon coupreeelon valve type elmllar to gl9. #rr+-
WI{P ,l+IA ercept that natortals ehaU confo:m to }IPB Ineulatlon orderg.
Shoner flrture eha1l be locatecl on etde p,ane1 and reatllly accoestbl-e by
ueor frou outeldo of staLL wtth head dtrected torards tatertor corner of
etall. Frovtile non-metalllc rod ancl curtatn ptns and B oz. trh1t6 duck
cur-batn of sufftctont vtttth and length to pemlt ehrtnhage and stt11 rmtn
tnelde of enttre front opentng.

goublnatloq Slnk and Lray: I+2rl long vlth suppoztklg leg, each pro-
vtaea rd! a coittnatlon hot adrt cold rrater supply
faucet wtth ewtng .spout, tray plug vtth stopper and 1-I/2'r ta1l pteoe; etnk
etra.lner rlth I-1/2" tatL pleoe; L-Lfz" connected vasto wtth P-tmp bavtng
L-Lfz" threadetl outletr

lbndve}ltng butLdlng ftrtures vtII be elutlar to thoee provtded for
the awell-tng unttg.
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EEATIT{g. I,
General

Prepratton of Plans

Gene$!

Uee type of heatlng ancl fuel detormlnod tn accordanoe rttb utll.lty
Eelectton procoduro.

A coryleto set of heatlng caloul,attoas ehaIl be prelnred for.recortl.
EcatlDg caloul,aftona sball be baeeit on the praotloe and data of latost
edttlon of the ASEI,'E Gulde. Syetm sha1l be destgnedl for 70 degree tn-
elda rocm tmperature,

Eeat LosseE uust conform to the regutreuente of the Defenee.Souatng
G?tttoal Llet. (See Struotural Destgn - Bhemal Ineulattoa),

See that auple elEce and suttabLe acoeee tE aLlowod around a1l equtp-
ment for eontctng and replac@ent.

Eeattng gbatl be by ueano of narm atr, ustng a furnace and duct eya-
tm rhere conrltttone rarrant euch beattng, or a spac6 beater of the cm-
blned radtant and atr ctroulattng type rhere regutreuente are uore uoderate

Defenee ltrcuetng Crlttcal Llst ttnlte the uge of rarltators to eyetohs
eentng tno or uore ilvelllng untte.

Syeten muet bo forced ctrculatton vhen furnace (not epaoe heater) ts
on Earne floor ae dwelItng. Grarlty varm atr furnaces ebal} only be ueetl
tn baamentg.

GaE or otI forced wam atr furnaoe uay be located 1n hall, kllchen or
hoater roeor

CoaI furnace ehaLl be located only tn heator roou or basouent.

When heater roomc are totally encloeetl, they ehould bave a rluttor to
the outstde or other moans uuet be provliletl to aupply alr from coubustton
and to reLteve the heat from the room. Grtllerl openlnge at htgh and Low
polnt nay be uoed.

I{here heat{'g egulpuent te fumtahed by tbe Govermont, plans and
epectftcattons uugt clearly lndtcate same and btdrlere uust be fully atlvtaod
of ecopo of rork for aeeeubly and lnetal.Iatton of euch egutpuent.

PreJnratton of Plane

Indlcato complete layout of duct systenn for eacb selnrate type butLd-
tng unlt, Iayout must tnclude the follortng:

1-Ll-tp-

Stzes of aII ductg.

L8r6,{}, E



2 EEATING.
Preparatton .ot.,.?l,ano. :.;,.,
Forced llam Atr

)

Preparatton of Plane Contlnuod( )

Stzes of all reglstere and grllIes.
CFM to bo handLed at each supply grtlle or reglster.
Elqctrtc coqnecttop.,,l0ooldlnatp vtlh olectrlc, drartng.

.i, trccatton of .roou,tberupetat-uhea gae or gt3.,,ftro$ gyeteus are uoed.

Forcetl Warm A1r

.

..':i: " '. : ' a .-:l ..:'
tlaro atr dtet:rtbuttgq eyetem, elqogltl be doatgned .tn rngnnor to use

utntutu arnount of duct work. Provlde adequato rot,urng frou far etde of
ltvlng ancl bedrooue Logqtedl, under.the utn$ore for one:story untte. For
tvo-story unlts, a etnglo returrr uay be usedl, preferribly located at the
foot of tho statre. hovtile Ilvlng roou, oacb bedrom, kttohsn and bath-
roon vtth tndtvlilusl dtrect atr euppJ-y tUfgugb htgh or 3.or grtlles. No
provteton ehould be,uade- f,dr, ietufir-of .at1'fron titc}eq or batlroon.

Syatem should be destgned for a plenim ternpentme of not lese than
tho, aafl not any btglrer !ha5r.reguf,rE0, ..r.

Dtetrtbutton eyeteme shouLd be cleslgnui ,o that; total reststance of
system taclu{lng..furnaoe,l.osq r.1ll, not otcooA 0.25 tnchoe statlc preesure.

.., . '],?
Provldle necessaiy' eL6ctrical connectlons and eittch'for all foroed

warur atr fur.ruces. To Brevent tenant from attenpttng to control heat by
dtsoonnecttng lsq (whlc.\ wry: result tn .burntr6 out furnace) locate e].eo-
trtcal connectlon eo that tt 1e not eaetly aocesstble.

In layout of duct ,glgk$ provtde elearance from sombugttbLe uate-
rtaLs ln acoordance w-tth fegulattone of l{attonal Board of l'1re Urider-
vrtteret PanBhlet l{o. p0, tttled "Atr Condtttontng, lfam Atr Eoattng,
A1r Cog}lng,"and Vgnttletlng ,syetms!', for htgb tenperature eysteu vhen
ooal ftred,,an{, for lor teruperature eysten trhsn otl or gge ftred.

CetLtng outLets are not to be usetl. Top of htgh eupply outlet to
be eet 6!t bolol celLhg. [pv euppl5i: outlet to be ovor base. Dtscharge
veS.oclt_l.es frou hlgh eupply outlete ehould not exceed 80O tr?M; flour lor
supply outlet ehquld not .exceed ,.OO F?M,

Provttte each supply rogteter rtth adJuetable horlsontal and vertloal
atr deflectore, eet as requlred, Provtde a ehut-off valve at oacb EuppIJ
outlet, except bathrootr, operattve from f,ace of grtlle,

Ducts, regtotors and grlllea ehsll be eoLeoteil to uee standard cou-
uerctaL slzee nhetrever poeelble.

a
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EEATIIrc. 
'Gravtty Uar-o Atr

l{arm Alr tr\unaoe Controle

Supply atr to all roous, by ilucte.

Provlde returns frou ltvlng and bedrooms.

Deetgn ehould confom to appltcable codes of l$attonal Wam Atr Eeat-
tng Aesoctatton.

Wam .L1r l\raaco Controle
: ,, .-

Uatts uuet tnclurle the follovtng controLEl

Crae

Preesure negulator,
Autouatlc gas vaLve.
Safety ptIot.
Bonnet tonperature lfu1lt controls
Rom thermoetat.
Wlth forced ttam atr; bonnet thermoatat for blorer cgntrol,

OtL (Caportztr€ Pot fype Burner and MechanlcaL Dafb)

Constant Level and controL valve.
Bornet temperature ltntt oontrol.
Roon thermogtat.
Wtth forceil vam atr; bonnet tbennoEtat for bl,ower oontrol.

CoaI

hmper regulator; tnoludtng bonnet teuperature ltutt control.
Wlth forced rarr atr; bonnet thermoetat for blorer controL,

)-Lr-\2 LB16\, E

Gravtly @gg Atr

Use only vhen bageuente are avatLablo.
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l+ EEATTIiO : .

Furnace Setttnga,;
Clroulattng Slnco Eeaters

Furnace Setttnqs€
tr\rrnaoes ehall not be eet dtrectly on floore of coubuettble uatertal.

Seo Ftg. E-J..

s or otL furrraoes on uotal clad tnsu-
'OtI fuirndo66'on .gmcnt ahould be set

Spce heatere ehould be located tn ltvtng room cloEe to oenter of
houge.

Slnce heatora uust be veubett.

In tvo-etory untte, atldltloiral'otrculatlon benoftts uay be obtatnod
throtrgb etup3-e duct systeme. See Ftg. E-2.

Capctty of epaco heatere ehould be baeed onl

Eeat loeeee.

Fuol correctton (coal)

1

lflth conbuetlbLe floore, 9gt, ga

lgtlng boartl or equtva1ent natertal;
on netal to eer1je aa; drtp pan, 

:. ,

CoaI furnacee should only be eet on non-coubuetible ftntshed flsr.

I'Itth non-ooubusttble floor flntsh oveer vood:Jolet, the coal burnlng
furnaoe uust be eet a ulnluuu of ,t' o.19r the fLoor to provtilo through ven-
ttlatlng space under furnace.

Ctrculattns SDace Beatere#

I
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EEATIIE.
Gae Stretl I'toor Furtucss

flloor furnacee ehal1 only be uEetl under oondtttons rhere tbe area
under the furnace ts properly dratne0 or othenrlee adequatoly eafeguarde0
by ueans of a naterproof plt and cirrb eo that no rater cair gct rtthln 5r
of any part of the furnace.

Adequte provtslon ehall be uade for oasy access to tbe furnaco .under
the houee by ueane of an openrng ln the foundatton raII or thror'gh a trap
door of at leaet f8 Dy 2l+ tnches, located at eoue conventcut polnt tn the
house, ancl a clear and urobetructed grsaagtray to tbe furnace at leaet 2l+
tnchee htgb by 2l+ tnchoe. wt0o,

Only vaIl rogtster uodele ehal1 be ueod.

Gas ftred fLoor furnace ehal} have. the Auorloan Gae Aaeoclatton label.

AII gaa floor firrruces ehall be equtpped rtth eafety ptlots whtch
ahall autouattcally ehut off, the gae eupply to the mtn brrrter ln tbe
eveat of ptlot,or gas fatlure andl vhtch ehall aleo prevent turnlng the
gas tnto tho rnatn burtrer unloes the ptlot ts ltghted,.

Untta doetgned for use of heavter-than-alr gases sbaU. bo egutppeit
wtth eafety pllots vhtch ebaLl autouattoally ehut off the gae suppJy to
both the ua.tn and the pll.ot tn the event of ptlot or gas fatluro antl
uhlch shaU aleo prevent turntng the gae tnto the uatn burner unlese the
pllot te ltghtert.

Sultable baff}es shall be tnstalled or othor ueane provtded to pre-
veat atr curonte frorn, erttngutshlng the p1lot or burtrer or both..

,
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6 EEArIIE.
Cbtmeye or Fluee

' 'Chtuneye for otl aad coal burntng equtlmeut Ehoultl be nasonry typa
wlth an lnEtde flue ltnlng.

Aeeableal flues of poroolatn aaanbl or olay,rhtob ueot the follortug
perfomance regutrment may bo propoeod for oonsltlorattone

.llho,construot.lon of the fluo bellon tho roof eball be Eucb as to 1181t
tbe temporature on tbe outstdte eurfaoe to 1[),degreee F. above roou tm-
peratnre rben f,Iue gae tmperature ts 1000 tlegreee F. Orrtetde surfaoc
teuperrture to be ueasured under'a felted asbeetoe padr 6 tn. r 5 tn., 0.0[
tn. thtck andt vetghtng not lese tban h ouaces nor uoro than 6 owtcser

$ltb euch aee@.ble0 fluee a tiarouetrtc . dauper ehould be lntrodlucqd
tn the errcko ptpo and eet to llntt tbe flue tenierature to about IOOOo F.

lL gae, o11 or coal bumtng space and douoetto vater heat-
; all ranges bulatag cbel or I[o. I (or heavl,er) fuel otl'

^,

Veatr a
rne e[mosnt
Itrrlees the venttng of gae rangeg te a tleflntte looaL requlrment tbey
ueod not be ventedo

" ' 
Smoke ptBe cormeotlon from gas-btri.nln6 ctomesttc vater heattn8 egulp-

uent wben yentod tnto tho satro.f,lub rtth pressure tSrpo ot1 or ooal-burnlag
equtlnont shoulit be ude above the euoke Btpe of suoh equtpment.

Gae-burntng beatlag equtpneat nay be vented by ueane of veat fluea
ooqr$rrn8 rtth Nattonal Soard of Ftre l[rdemrlterer requtrenneats. Suoh
fluee my be oval tn ehapa end tastalled ooncoaled lrr r-r/$-tnch stual
space ln prtttton; boreven, euih flues ehould be arrangeil to aloar oou-
buettbLe uatertale by one tnob ulnturn. Drato uuet De provtdett tn DaEe
of each flue from gas-burnt-ng beattng egutlment,

Cbluneye and fluee ehaU gxtgnd:

Not Lees tban 2 ft, above a flat roof.
fo hetght of adJacent lnrapet.
Tu hetght of adJacent rldgo of sloplng roof,
Not LeEs than I fb. above rtdgo rlthtn 10 ft, of fluee.

Note: Soe I'lue Stze cbart, Flg. E-!.

L8r6t,, E>lt>/rrz aev, Tfa|/te,



EEAITIIG. 7
Eeattng F4utlment CLealanoee

t\rrruce caetrqg or snoke plpue'ehaLl. not be closer tban 6" to ooubus-

If furnace caetng or suoke ptpe le frm 6" lg 18" frou a prbttlon
or colIlng of ccmbuettbLe construotton, such conetruotton ehall be faced
fltth 1/8" thtck aebestos cenent valL boar<l olgr ,/8" Wpsrm waII board
vtth etaggered Jotute, or ,l+" Wpsr.u plastor on incorotustlDle lath.

For furthor ttotatLe seo Structural Deekn; Ftre Boslstlve Stanctards.

Sooke ptpe psetng through a partltton of ccmbusttblo uaterlal sboultl
be avotded, but shere necossary tt nuet be tneulatod antl clear coubuettblo
naterlal- bi 6".

Soe Flg. E-1.

t$lS\l E
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8 EEATIIE.
FueI'Sorage :, r'

Ftre1 e-torage factltttee nust be provlderl.

Otl: O11 ehall be etored tn ln0tvtdual tanke.

,,::'For .use rtth furruoee, tanks ehall bo 110 gallon capctty (apprort-
uataly. 27-L/2" dtaueter by'4[n long) and ptped Io the burner.- wtien used
rtth a conetant lcvel valve, bottou'of tanE ehoulil be eet at Leaet 8r'
aDovo .such valve. Tank muet be ftttod rttb f111 fttttng, tnttloattag
EEuSer and vent. If tank ts rtthtD. an encl,oeure, veat uuet be ertendeil
to outsttle. Other ot1 burnlng Aertoee oan be coiraeotod to tba Eaue tank.

' I{tth clrculatr.g Bpace heatere, ude a etaDdlrrd 5) ggllon drru (ap:.
prorlmteU 2h' dltaueter and 55" hteh) set verttoallJ and fttted wttb.a ,

baa0 punp. Lf the eaure otl, ts ueod for cooktng and 0oueEtto rater heatlng
ln addltlon to Epace boatta6, tt nay be 0aetrable to ptpe tbeeo tbree unttE
to tbe tank, ln rhlch casa, tank shoul0 be eet aa descrtbod for tho furnace.

Install"atlon sbouldl oonforr to the follorrtngt lhtlonal Eoard of Ftre
Ih0errrrttorst lnuphlet t{o. ,1 tttled "Installatton of 011 Burnlng Dqutp-
uente' and lEtlonaL Soard of Ftre thtterryrttorat lnuphlet No. 59 tttlealrlnetailatlon of Otl Burnene tn Stoves and hn6ee Ortglaally Destgnod for
goltd Fue1e anil for the Storage andt U6e of OtI Fue1s tn Conneottoa Therovtth.rt

@,1: SEe arohttoctural staDdarde.

Ltoue{1eil Potr,o1er.u, - (fottfed Gas): Install.atton Eball oonforr for
the pieeenf,E EeEEIonal Eoaril of Ftrs llrderrrlteret lnnphlet IIo. 58
ttt}od trl.tguefted Petrolel& Gaseen, and when avallable to ttstandarde for
InetaUatloa antl Storage of Ltquefted Petroler&" to be teEueil by the
Nattonal. Suroau of Standarrle.

,'Lr'l+2 Erwb,
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FL U L S

HEATING WATER- HEATER.-
O& F-AN G E

HEATITIG COMSIIIED
WITH WATER-

HEATER-ON" N"ANGE

FLUe SrZE FLUE SIZE
FUEL

CLAY
FUEL

YYPE OF
EOU'PME}.IT PONCELAIII

EIAMEL
CLAY

TYPE OF
EQUIPMENT r,tAsoNnY

POTCEU|I
TIIAMEL

MA,SO}IRY
P0RcEutrt
ENAMET

CLAY MAS0X&Y

COAL 8',.4' 5 5' 6't lt 8" lo'

s" to'@AL RANGE 6'x O- 1 6'xt2'

WATER- TIEATEE tx 6' E lo"4"x
trt 6"4. 5 5"

COAL SPACE HEATEL 8"

otL 8'x 8' 'l

COAL WATER- HEATER" 6'l. lc) 1 to'd't { 5 5

1 6' lo'COAL R-A}IGE

6AS $,ATEL IIEATI.R. ttt 4'* 6\t?l 1 lo'

I 6", +' 5

coAL FURNACE 6'r 6' 1 s"

orL N,AXGE 6', 8' 1 8'

0rL 1 6"

orL 8"r 8' 1' E"

6'* a" 5"*cI\s SPACE HEATEN. I 4,,'.
I

G"*FUR.NrcEGAS 6"r8' *5 A'" a'

-NOTE-5-
I. OIL 6UR'{IilG LAUIPMENT WITH VAPOR,IZING POT TYPE 6URXER- MUST HAVg

AN INDEPENOEXT tg'LUE,.

Z. COAL DURNING EOUIPMI,XT IN ONE. STORY FLAT ROOF UN]T MUST TIAVE AN
INOEPENOETTT F LUE.

J. TWO COAL DURNTNG UNITS OR- A COAL AilD GAs OUR.NIN6 UNIT MAY 6E @MbtNgO
,NTO A 5IN6LE TLUE PROVIOEO THE STACI( IS NOT LSSS TTIAN 15 FEET HI6}I
MEASUEED FROM THe FLOO.L ON WHrCr{ THE Ea'UIPMENT n-EsTs, ANO THe COAL
IS ANT}IACITE OR. A HIQI{ GRAOE LOW VOLATILE OITUMINOUS COAL.

4. TWO 6A,s bu&NrN6 UNIrS MAY 6E COMBINED ll.rTo A 3lN6Le FLUE.
5. KEROSENE RANGES NEI,O NOT BE VENTED.
6. GAs R.ANGES NEED NOT CE VENTED UNLESS SPECIFICALLY REQUIR.ED OY LOCAL

coaF-rtN wr{lcH cAsE, slzes sHouLD oE As REcoMMEIDeD BY coDE.

TEV I SED

DAIE FLUE SIZES F. P. H.A

MAY '42 DEFEilSE HOUSING - NATIONAL HOUSI}IG AGENCY - WASI{ITIGTON, D.C FI G H'3

FLUE 5I ZE

WATEF- HEATER-

s'

6AS 8r.S

orL

6'16" 1"

IANG E 6"

6'1 6' tl-t?i 1'

olL tr 5"

SPACE TIEATER- 6'' 6" EAC}I ,FLUE O DE ITDEPENDCNT.
see AbovE, Fon slz.Lq.

EACTT FLUE, TO BC. IXDEPEIDEiIT.
SEE A6OYE FOF. sIz'ES.FUN.NACE

5'* OTHER- GAs APPLTAIICEg

I
OTHER- GA3 APPLIANCES

lf = TYPE '8' FLUe AS APPROVED bY NATIONAL boARD OF FIEE UIOELWEITER'S.

MASONR.Y FLUES MUST HAVE THE FOLI'WING MINIMUM AR,EJS : _
6"t4" - 23 sa.tN. 6"rE' - 50 So.rN. 8"xlt' - 8osa. lN.
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If,,ETBICAL. 1
Drawlngs, Spectfloatlons, Codee

E3.ectrtcal drqwtnge ehould lndlcate by roasonably accurately locattng
anas@d)a[electr1ca11yoperatetLegutpent,ooutrqk]-
an0 dtscomeots, Llghtlng ftrture'outlete an0 grttoh controle, recoptaclge,
eersrtoo equtpnent, ueterlng locattoae, branoh and feetler otroutt contrcI
lnnele, and feettorE aud b:rncb clrcults (branch ctrcuttg shoulil etther be
ghown conneotlng outleto or outlets shoulil bo numbered to tnrltoata olr-
outt). Telephone, rartto and oaII systeu ehould be tnillcatert to tbe ertont
of readortng enot'gh lnfomatton to tntelJ.tgeatly pemtt aot only of ee-
ttruattng but of uae as a rorktng dravtng.

'I

The Natlonal Electrtcal Code ancl The lfattonal Eloctrlaa]. Safely &.{g,
lateet reEiE;;iEri?oiiffi-d'effirlEoEi[ r
Agency ControlLtng htorttles affeottng theee oodeE shall take prefotenosr

Adopt electrloal elm,bole eholrn on tr1gure E-1.

Cable stze ghal1 be governed by Natlonal Bureau of Stanrlardlg |tSlu-
pltfJ.ed praCtlce Recomrendatton R180-l+1" on eubJeot of itCopper Conduatore
for Butldtng Purposes".

Tbe staailard practtce, wlth reepoct to arrangment of serslco egutp-
ueat and the tlletrtbutlon.of electrlcal'enorgy on proJect ette, promul-
gated by the }oca1 uttltty coupany eball be followed oxcept rhere euch
practtoe lg contrarT to the natlonal oodee, Approval of layoute should
be obtatned vherever poeslble fron qtlltty conqnny bofore tseulng doou-
EeDts for blde.

)-Lr-t+2 t9r6\, E



2 ETflOIIRICAI, - Intortor
Out1et locattotie, and Clrg,utttqg .. .,

Ltvtne Eggg: Provlde oetltng flxture rtth raII evttch control andl
threo reoeBtacles, one to be ooubtaed vtth vaLI orttoh.

I

\

,

a

&d!'oorlqr Provtdo. cetltrrg flxtrrfe vtth waIl srttoh control and two
reoepEi6iEr-one to.be coubtnod rlttrrpll gwttch, :

Kttchen: Provlde cetltng flrtrrre vttb waII guttch control and tro
or tuffisptacleer'one to be coubtned rlth vaII esttch (rb,ere practt-
caI). Reguirtlloee of tho true.of refltgeratton locatg one of tho requtreit
receptaoles'at refrtgerator, I foot I tnohea off center ltne of refrtger-
ator, and betneen J feet 5 incbes and lr feot 4 tnchee abovo f,Ioor. Ohe
receptacle ehouLd be ad,Jacent to vork top, and another (or tho eane one)
near dtnlng tablo. In largo kttchene locate colltpg outLets of,f-conter;
conter .outlete .betveon'ertertor;'wall..and trni.tde par{tt{on, and } feet fron
the work Bpaoe partltton or vaII. Connoot receplaclee tn kttchoa on one
ctrcutt.

Sathrgour Provtdo bracket flxture over medtctno cablnet vtth coubl-
natlon.va1l svltch and reoeptaale at eatrance cloor,

Wlltty Rom:

PtoIaFe &gg:

Provlde oolltng flxture, puIJ. cord controlled.

?rovtde cetltng flrture, pull cord controlled.

&iLlgi Provl.de cetlrrg flrturo, puII- cord controlled.

$le-lftrall: Provtde cetltng ftlture vtth J-ray srttcb control, Io-
oate ffi?ay r-rcm top s!op.

Cranl Space: hovtde roceptacle near each crawl epace ontranoe and
euch addltlonal recoptacJ.os as to poratt the rhoLe crarl space betng
rmobed by a 100 foot ortetrelon cord.

Combtne st tlqh and plug reo_g$@ devtcee ln one bot, vhere prac-
tioai.

J

7-Lr-,,e 1816|4l, E



II,ECTBICAL - Intertor. ,
Outlot Ipcatlone and Ctrculttrg

DueU.tnes

Wtrtng devtcee located on opposlte etde of saue vall vlthtn one
dveltlng untt ehoul-d, be baok to backl nhorever practtcal, uttllztDg coe-
uon box tf of uetal.

Baranch ctroultg of one ilvelltpg unlt should not run througb outlete
oentng other dtreUlng unlte.

Racgrays, outlote qnrl qqDlee muet not be Located tn prbttlone at
end oFffiTub;@pace ffits) so that they vtlL lniorfore rttb
tub replacsuent

Follor layoute of outlets and clrcutttng as per Ftg. E-2 to E-5,

l{onrlweLl-lnce#

.lhnageuent antl lthlntenance Spaces: Follor general soheme of lay-
outs of outLete aad otrcults as per Ftg. E-6 antt E-7,

Qqg!1unlly Ialrqdrtee: Ifhere olectrlc hot plates are used, one
"doublf6Tlia[ un-iir-ft]ro 2000 watt encloeed boatlng eleuonie) per
laundry ehould be provlded. tlghtlng and e1ectr1caLly operatod equtp-
nent (excludtng fane) muet bo controilod by meane of an autonatto out-
off wtth uanual ro-Eeto Iocate control etatton ner entrance door.
Provtde Llgbttng outlet (emal1 vattage) vlth lock srlltch control on
oonetant clrcult,

Comuntty Epacee: FoJ.Lor general schsue of layoute of outlets
aaao@ilp*Ftg.E.8.Ua1].st{ttcheetnpuuttcsIEoesehou1d
be of Lock type.

Crarl Slqcee: Provldo receptaolo near each crawL sprace entrance
and euch ad.dtttonaL reoeptaclee ae to pemtt the vhole crawl epaco be-
lng roaohed by a 1,0O foot ertenslon cord.

a
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l+ EA0EBICAL - Iutertor.
Dtstrtbutton Centere

Baok-to"back qoqllnaltoJn. uoterlng and ctrgtltt protectlqn. ggl&efe are
avatlable for lneta1latlon' tn ertenton framo raLL condtructton:of. thlok-
ness varylag fron l+-t/Z" to Jt'. fho uotor eookot faoos on tho erterlor
of the ra11,, rtth the pro-beotlve dlevtoes acoesstble .frcm tnetilo tbo dweLl-
lng untte.

f

Electrtcal app+lanpps rateil at uore than 1650 watte, euoh ae eleo-
trlc rangee, uuet have dtsoonnecttng ueans otber tban prt of the applt-
anoeg, ,a4d euch dteoonnecttp6.means uuet be readtly acceestbls to tbo
oBerato.R. In nultl:faully (uoro than two) arolllnge, the eflttoh muet
bo t lthLn the 'ttwelLtrg unlt propor or on the eaue floor ae tbe dwelllng
untt, tn whtch the appilanoe 1s tnetalled.

. : .,'.'

nrarioU ctrcslt ointeqe shoul0 be conven.len-Ely looated for ths'ree-
toratton of ctrcutt protectlon, lrreferably rtthtn etvelltng untte. tfbere
oo@oa slno.e le. aooesElble to tenante 6plTe.dr olrcult ceaters uay De Io-
oated, tu euoh space.. I{here brancb otrcult o€ihter6 are ueott ae dlstrtbu-
tton oonters for butldtnge, locate aear ).ongtturttnal center of ror houeoE
or Dear oenter of loadl of alnrtuent typo butldtngs, See Ftg. E-9.

Feoder dtbtrlbutl:gn centere muet not be locatod vttbln dvelltng unl.ts
or ln oravl Epaces.

I

a
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EI,ECIhICAL - Iuterlor. I
Wlrf.g Syeteue

Cab1es antl Baoery_qys: Uee cab1e, vlthorrt aruror, tn ttry looatloire (oon-
oeateEaFS'rffieE)ffipt that xaob ino tube rork dy re uiea rhere lt te
etandarat praottco and thon only ln hollw spaceo of nalle anil oetllnge.
Do not tnbedt oablee tn rnaeonry, conorote .or ftlli use loetallte raoorayo.

@n4uoto4 tn racenays ehouLd bo Lead coyered, notsture reatetant
rubboF?Ji6i6?-bfoffin-itpe especlally approved ti unaenrrtteret for the
cond.tttona, vhoro racsrrayo aro lnstalled (a) unrtergrouna, (b) tn ooncrete
slabs or other uneonry tn dtrect contact wlth earthl (o) tn wet Looattors,
and (dl) nhere condeneatlon ntthtn racelray le J.tkely to ocour.

Do not run ser:vtce gstrq4!-e conductora throt'gh holLow epaceg of, or
ntthtn, frame tuIlEEg' E;?A-lEEance @ter thin ) foet, wileee pro-
vtilod rtth ovoroumont proteotton at thetr outer end.

Feedet Dtetrtbutton: Follon generally the eohmes shown on Ftguree
E-10 anrl E-11,

Indlvtdual lr{etore: Provtde for lnetaLlatlon at a later ttate for
tndtvtdual tenant moters. Provlde for meter{ng factltttee nhere otrergy
ueeal for proJect sorltrtce te oontrallzed, ae for heatlng planto, or rhero
tt uay be dlfftcult for uanageueat to eettmte energy consunptlon. Meter
Loops at dtetrtbutlon oentere ehould generally sufftco.

Doslgn for vgltage @ not to.orceod )$ frow potnt of bulldtng
serntce cormoctton to tbe laet outlot, vtth a3.1 laups antl devtoee tD
operatton and Loadtn6e baeed on codo rogutrements (Arttctea 22O, fiatlonal
ElectrtcaL Code - I9l+0).

,

a.

I
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6 n'J,nGrRIc,AL - rnterlor
Servtce Egutlnnent
Motertng ,.: ,..

I

Eervloe Equtment

. Iocate eeryloe dlsconneots vtthta bul1plrqg eerred aad adJaoeut to,
or 1nil of, branch clrcult or le6aer illstrtbdtlon'oentqf.. Do got locato
serilce d,ticonnecte exposed on outitae or tiuudtnge tf .other .l6catlone
or coDoealment aro oconoutceUy feElble'; vhere ex;loeeil, they uuot be
rmthorproof .

Where accgestble to ohlJ.clren, dlecoDnect hanatlos.ebould !e about ?
foet above floor or ground.. ' I ''

.'.-',.,

Meterlng

Do not lnclude furntsbtng qntl tnetalltng of cheok motere: only
faclltttes to acco@odlate. potofs,-.sbiirll&'be- provtdbil ln dtstrtbutlon ays-

Provttlp uetorlng faotlltlee et foodor or branch clrcult 1nnoIe.
See Ftguree E-L2 and E-IJ. Metortng lune1 ehould be:arrangstt vtth spago
only'for meter vlth (a) ueans for tneerbtng meter tap 1n circutt or (b)
eockets or receptacLos to rgg91v9 {etechablo typo motor.

Donot1ne'ta11uetoetn.'cr8Yr-.9ibce9.....,
,'

l,lhere praotlcabLe antt whor.e.f,bad pelrlts, dwelllng unlt panels
ehould have 2 or ] vtro stngla phAse"servtcos eb the 2 or 1 wlre slngIe
elment uetere nay be ueod. On a. J. plureor 4 vlre eyetem, a ) vlro l2O/
208 volt eerrlce to a dvolltn€ untt- lapel neceeEltatee g 2 element ueter,
the coet of vhloh le lOQ$ grealer 

lbur"- tha! of the elngJ.o eLouent meter.

I

a

\,
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t

I\rbee and clroutt breakers
t lon. --E[6 tiF'eA?%?t;;Tf,G[

UTEf,TBICAL - Intortor. 7
Protecttve Devlces

aro both suttable for overcurrent protec-
te noet praottoal on basts of tnttlal

'!

coet, comlNlrattve cost of nalntonanoe, repatr and roplacement, and operat-
rng contllttone pecultar to the lmedtate locatlon, ehould be choe93t,,

f,ho protecttve devtces ln the ualn eerrlco, foeder.dtetrtbutlon c€flq
ter ailf,-t@ hetarlatton shourd bc so p:ar-'crea tba'^t aa ,,
overloatt on one or more of the dwelltng rrnlt ctrcutts rlil not caueelthe
protecttvo devtcee ahead, of the branch ctroutte'to operate beforo tbo
branoh ctrcutt devlcee open, reeulttng ln a complete ehutrtorn tp .thC partt-
cular rtvelllng unlt group.

I

i

,-1r-le 18:61+l E

tthers theryql 9!r9ul! br:e1-ker protegtton ,rttir tnheront ttne' Uig ,tsusedfort-eproiecttvedevtceaaheador.tli,.,
branch ctrcutt vtth proper ttne lag protectton.
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I E[.f,tmICOL - Intortor.
Illudnattoo - ,.

ttvtng rooua - Cotltrlg ftxturoa vtth 12 tnoh"traaelucent or olnque
bowlg faetenod to laup receptaole boliler by ohatne. Ogngue bovls
to have louvered opentngs ln bottms to gtve Eufftctent lntenstty
dllrectly belor ftrtuie for oloee vork.
Iaulr stze - 10O ratt.
Coutrol--raIIfirltah.
Bodroone - Sane ag for ltvtng rooms ercept dtaneter of bowls approxt-
mte\y 9 lnoh. No louver tn bottm of olnguo bonl.
Iaup etzo - J) ratt.
Coatrol--vall.mttoh.

Kttohons - Cotllng lamp receptacle vtth approrlmtely I tnob opl
glasa globe.
Iamp stze - ItO - 50 vatt.
Couitrol - - vaII eflttch.

&lle - Cotltng bean flxture vtth flared rtng opentng.
Iamp etze - 2) watt.
CoatroL-_puLIoord.

Bathroous - Bracket Ftrttre.
IamB elze - 2t watt.
Control--ralLenttob.

Wtllty roona - Ce11tn6 laup reoeptacle.
Iaup atze - 2l natt,
Coutrol--pulloorcl

1

tt+t,tqg flrture ahould De provtded ln over'ltr rom of dvelltng unlt.
They ehouldt be lw ln ftret cost, regulro lttt1e ualntenance and repatr
etrpense, eluple and eturdy ln desr8n, hettng ftnteh, of gtantlard tSrpas
pemltttng ready lntercbaagebtllty and replaomsnf. . (Ppe Ftgure E.lb).

.-.t-;','':--'.

Rep!,aoCuput- of 'eodkot anit eqlllqb (ff'any) sb'ould,;b poeetDle vtthout
roqut@iltpyffiiniure. -. : :

.:'
Il.lrulnatton lpteneftJr ln och ooeulrteal.roop.gf. fu94 ,lr to 6 toot

oanOl@ ili-Eorlzontal plhac Jo lncbee, above,fLoor, gbould be
provtded orret 2)$ of f,Ioor 8r€6o li foot'oandlee. ehould be provtded for
cloEe vork. On etatrE aud ln paeoagsrraysi I foot bau0le ahould te provttled.
Ia publtc veetfir-ulee, haIIe, eialrtaye, prorlde:appncrlintelg I/5 ratt
per Eg. f,b., (controi autmittaally thiorgh ono tirne clook by rolaye.)

:

Reoomcnded ftrbure tvpgel ., . ; .

I

(
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-
ELUIBIC,AL - Intertoini

Illrulrntlon
9

.,'..
PuII cord control on cetllng ftrtriroa shduld be provklett wtth

enubber or stop at hole tn canopy vhere cbatu emerges.

Provtde ureans for prevontlng. lanp thefb on fixturoe tn aocoeetblo
pubIlc Blxaces,

Ftrburee eubJected to uoteture uust be of the uoletura-proof t;lpe.
Ftrtrrree subJected to erplostvo vapors (euoh as 1n palnt shope) uust De
of the vapor-proof t5rpe.

Ftxtures tn comunlty epraces, subJect to uee as play roouls, ehouLd,
have wtre guards.

1-rr-,+2 LB],61+' E
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Ca+ Egg@l . I{here regutre0 at dwelltng untt entrauoee, provlde
uechnfcqfl6ejlce (not relp.ctrtcally operated) r ' Do hotrprovtde. auto-

10 EWIBI9AL :' I:rtertor.
Stgm1ltft8 aud Comtralcatton

uattc door openers.

IEtro Alarm SyeteqFi ?ronlde.on-W. tf,'.Iocal,oo0o regulatlone re-
gutre. Where unneceseart\y rest,rtctlve, vatver ehould be obtalned.

. ,39l$g!g Syeteus: , Provltle utntaun,adbguate roughtnS-tn for ta-
troduqtton of -aablee, .oabLe termtnals, .proteetofq.autt wlreE wtth utnt-
nuu cutttrg of gtructureg.

true
BLdg

1. In usonry eltertor valls, provttle selsloo sleeves
through extertor naII for eecb itrelltng unlt. f\rrutnate
ooupllng flusb nlth ertertor uall; eoal rtth elotted bmd
p1ng.

B I. SLeeve tbrouglt f1oor of a cloeet tn each drlell{ng unlt.

2. Senrtce eleeve or eleeveE througb extortor raII.

L Ftrst floor dwelltng untte - sloeve throt4b floor of,
a closet ta each dvel1tn6 rmlt.

2, Dwelltng untte above ftret floor; a vortloal raceway
exteniltng to the baeemont of cravl 6pace.

1. Servtoe eLeere or sleevee through extertor va1l. eSt-
neers of telephone cqpany Ebould be cooeultod reggrdtng
tho d.otatl ancl loeatton of, eerrtco sleevee tbrough et-
tertor ralls.

For the puqpose of, tbe precoiltng tl.lustratton, SXpg A ButIAlngB aro con-
etdered to bo rou houseg anal flate wttbout bas@eat or crawl BIBce
(Epaoe vtth headroou, Ieee tbau, feet 5 lnchee te not constilerod a0e-
grrate for eenrtce operattons by tolephone c@lany englneors). Ppe E
Bu11rttnse aro conetdorod to be ror housee vttb baa@ont or crarl slnoe -
nmfuun-Uoadroou of J feet 6 lnchee. Tme $ BulldlnSs. are conatdore0
to be flat and alnrtment type butLdtnge vtth baeorent or crasl sPaoe -
utnturm hoadroom of 5 feet 5 lnches.

A (
(
(
(

(
(
(

c (
(
(
(
(
(
(
(
(
(

,.I'.12

I

.i-.,

Requtred ProvtetoDs l
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t

dECInICAL - Intertor. 11
Stgna1l tpg..aad Comuntcat lorr

i.,-'t'.t. '

a

For bulLdtnge of 6 dveLltng unlts or lees (rtthout baeeuent anil rtth
crar} Epace headroou Leee tban J feet 5 tnchsq) 0eetgn for telepboae com-,
pany lb, 9rA protector nounted on outgltle of bulLdlnge. Iarge butLdlngs
rttbotrt baeemont or crawl Bpac6 rogulre'cloqet (]O tnohoa htgh, 20 tnchee
wtdle, 10 lnchee deep) acoeeotbLe from erterlgr. . .

' l{here proJoot iltstrtbutton ts not bverhead, .deelgn to provtd6 for
uailergrormd duot (or cable burted ln trenchee) betveen-bu11dltn6s.

nadlo $yetems: No raclto factl'ltloe: tn bulldlnge free frm reln-
forocdl elabe and ueta]. Lath, Provlde eLow'ee.or.racewaye tn ftre-proof
or Elmtftre-proof butldlngs uetng etoel relnf,orclng antl ugtal ]ath.

F

i

l.

4

,l

-
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)2 ELFTBICAL - ffierlori
Ipad Charaotertsttoe
Elootrlc Ererry Source
0verbead vE. Ihdergrounrl

Ipad. Charactortetlcs , '.,, - t 
",, :

If rate olasstftcat!.on under rhtob proJect lrtll be served car.rlos
a porar faotor penalty clause, the tHetrtbutlon eyetem or tbe tnrluctlvo
appltancee on the eyeten, or both, ehould be dtetgnod to correct the our-
rent lag eo that poror factoi nttl rtrngo betrpen 8r$ anA !:OCd,

S[1oillg Sersr,'sou]ce :. : , :'.
Hhere uttltty company perrrlte totaltzeil, readtn€ie (rbeio uore than

bne po!.nt of meterlng ts provltled on rholeeale purcbrise) provlde a pllot
syeteu to regleter dEuand, tupuleee at one uetarlng polnt,

: Deet6n systm of tltstrtbuttou based on aogotlated rate claeelftca-
tlon vtth parllcular rogard to dellvery voltage and conceestona (tf aay)
by uttltty ootrpaDy. Prinary voltage should not oroeed l+., f,Il, prefer-
ably uetng lr vtre, tYl oonneoted, perultttng use of noutaal 2l+00 volt
aplnratus.
:

O'verhead va. Lnrdereround+

Provtde ovErhead eystm of dtEtrtbutlon orcept rhere tbe underground
dtetrlbutton oost 1e egual to or leee than an overhoadl eyetou.

. The atupleet fonn of dtetrtDutton le the radlal type. For a sche-
Batto layout, aeo l'16. 8,1r,

I The rtrlng" or t'looptt ty?u of system has greater flerlbtllty than the
r:atltal aysten and te, tberefore, ofben preferable. For a echmatlc Iay.
but, eee Ftg. 8.15.

Allonab1e Copper

; Oue to the crttlcal oopper ehortage, tho on-Ette electrtcal dtstrt-
butlon fron potnt of utl,Ilty coqpany eervtce dontaot to potnte of elec-
trlcal oontaot at butldtnga, ehall be deetgnel to refleot tbe ver? mlntr
uun practtcal auonnt of oopper. Dependlng oa ilenetttee, t5rpes of butlil-
tngg and funottone served electrlcally, the auount of allolable copper
por drelllng rurtt (probable l{PB restrlotlon) utll rary betreen 5 and 15
pounde. Theeo ftgures tnclude alL oopper requLred for on-Btte dtetrtbu-
tton (butldtng wtrl,ng eroluded) euch as conduclors, tranefotnets, dto-
oonnect8, etc,

a

a

I

I

I

I
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ELD0IRICAL - ffiorlor. L,
Dtstrtbutton - Polo Llne

Dlstrlbuttog ohould be accoupllebed by strlnglng conductore on pole
etrucEffidtngeervtoeconductorstobut].dtrreg(eeeFtg,E-uJ.

PoIe - sBans shoulal not be greater than 150 feet, exact l.ength of
spans to be govorne.d by locatton or eorvtce drope, anrl futtre yaril and
etreet ltghtlng locatton. Avotd needLegs changes ln dtrectlon of, pole
llne.

Where aplnratus requtrtrXg pertod.lc servtclrrg ts tnetalletl on polee,
rreans for pole cllmblng ehould be provtd.ed,

Place gqFE so aa not to obetruct waltrays, play areas, prktng ar@s,
otc.

Plaoe
ulun of one

trenefolter etattone tn center of loade; Ilult slzee to mxl-
ffiffiftr.-tffinre per poto.t

Conductor slze eha1l not be Less than No. 6 uedilm hard ttravn
coppeffi-s- larger taan zfo should not be usod. Use bare prtuary con-
ductorg. SecondarXr runs from tranefomerE to butJ.dtnge ehould not
orceod tl00 feet, Do not eLack slnn wlree between poIes.

One etory butldtngs vlth flat or htp roofe of such holght ae not to
gatn roqulred cLearance for eorvtco loope mugt have supBort provlded to
obtaln such oJ-earance over roadwaye and valke ln aocordance vlth NESC
(Rrttcte arzA),

,-Ll-\2 L8r6t+, E



Total bendtng umont (rt./tbe. ) aue to wlnd lressure on pole plue a
eafety factor of tno (eUp) and the uouent (ft/fte).aue to vtnd,prosBur€
on conduotors plue a eafoty faotor of tno (aUo) ehould be egual to, or
etraIlor than, the rnoment of roetetance of tho pole (mn).

1l+ ELEGfIRICAL i- .Eterlor.

Formula l+:

2Mp =

Wheretn:

Borrula'I: 2lfp + 2Mc = !,tr

For etmtght ltne conetructlon, apply the follovtng fornulae tn de-
tenntntrrg trbendtng monent.t' 

:

Formrula 2: (geavy loacltng dlstrtct)

2Mp= { (er+aor,
E,7-

2Mo - Ee o (d + I) sI+ sa)

Fomula 5: (Ueatuu loadtng dtetrlct)
D

2Mp = E; (Dr + 2Dz)_rr*
2Mc ; % " (d +o.r) sr+ sa)

L'1

(fkht Loadtng dttstrtot)

{ t'r+ "r)
2Mc=12nd(Sr+Se)

t

,a

1

!r[r - Boetstance uouent at ground ltnee (ft/fte)

Mp = Sendlng uoment at grouncl ltne (ft/fUs) aue to vlnd prossure
on pole

2Mp 
=Sendtng 

rnoment at grorrnd Lhe (ft/fts) tlue to rtnd preesure
on pole (safety factor 2)

.i
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ELECTBICAL - Drtertor, L5
- ,Polo Llne.Deslgn

Mc Sendllng noment at ground Ilne (ft/fts) <lue to stnil
preBsuro on conductore ' :,

2Mc . Bendtng uoment at grounrl ffne (ft/.}Up) Oue'to rtnil
yreasure on conductore (gafety fqqtor ?) .

: Eelght of polo (ft) above g:round Ilne .

: Eelgbt of conrtuctore (ft) above grounrl Ltne

: Dtanotor of BoIe (tnchee) at 6t - 0r' frou'br&t
(see TabLe E-101)

: Dtauoter of pole (tncheg) at top (See Tablo E-IOL)

3 l{uubor of conduotore

Dlauooter of conductore ( hchee) (See Table 81, $EsC)

1
AdJacent spanE (ft)

App1y tho follovtng formula ln detemtnlng BoIe restEtance:

FomuLa 5: I.,[r : 0.0002 6r+ t c,

Wheretn:

I'tr : Beetetance uouent of poles (ft/fte)

f = ALLovable flbre strese (1be/sq.tn1) ($ee fable E-Io2)

a z Ctrcrrmference of poLe 5 feot frm butt (tnchea). See
Table E-101. Multtply dtaueter gtvon by 1.J.hJ.6,

EI

h
h

%

t

a

a

n

d

s

3

sa

(
(
(
(

f

I
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L6 ETECTBI0AL - ffierlor.
Pole Ltno Destgn
Tabl0 E-101

Tab1ee E-101, Mtnturuu Dlauotore of Wood ?olee

\

ss:
t

0pIe
teng'tb

( rt)
Grountl
frou
butt(ft) Dlaraeter 5 fb. frou butt ( rn. )

a

8,,
g.g
9,'

10.0
10,,

9.'
10.,
11.1
1.1,8
w,2

10.,
LI.1
11.9
12,6
Lr,2

7.6
8,,
8.8
9.1+
9,9

8,1
g,g
9.)

I0.0
10.,

8.9
?,5

l_o.2

5
,
9
6
2

,
I
9
6
2

,8
.I
,9

g.g
9rj

10.2
10.8
11,,

7,6
8,,
8'8
9,2
9,7

8.,
9.1
9,7

10.1

9.'
LO,'
11.1
11.8

7.0
716
8.I
8.5
9.1

7
B
I

8.9
9,7

L0,,

10.8
11.'

a

a

a

a

a

a

a

a

a

a

11
12
L2
L1
l"l+

Southern yellor l!39, creoeote*

10.9
TI.9
12.7
L',\
14.o

Chestngt

1r.8
1r.1
15.1
U.o
u.B

I
7
,
,
L

7*
6
6
rlo2

7*
6
6
6+

2'
,o
,,
l+0

l+,

2'
,o
,5
l+o

U>

2'
,o
15
b0
45

2'
,o
,5
lm
\,

,t

9.
10.
10.
1r.
L2.

9
L0
u.
1L
12

10
1L
11
12
L'

10
1t
u
u
L'

0
I
7
1
2

11.'
12,2
Lr.0
15.8
1l+.,

1t
12
L'
1l+
L5

L2
L'
t,
1l+

L'

Woetern red cedar

9.1
9t7

10.,
LI.o
11.5

7
5
,
9
,

a,
,
L
9
5

I

a

a

a

I
0
B
6
Ir

a

a

a

a

I:o,,
LL,.1
12,1
L2.'l
1r.l+

LL.'
L2,2
1r.o
1r,B
1l+.5

,.
,*
6
5
5+

t,
tb
t,
L'
15

,r*

6
6
6*

t{orbhern vhtte oodar

O ]E,L2 Lr,2
L 1l+.0g Ll+.8
7 t5.6

a

a

a

t

t

I
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t
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rr.nqIRfCAL - ffienlor. l7
PoLe Ltne Deelgn

Tab1e E-Iga

Eable E-1O2, Iltttuate Allovable Ftbro Strossoe
_ _(ltodulue of EupUUrd ef lflco!_Pqles _

Southorn Ye}low Ptne orgogoted.

Cbogtnut a.....o r ar r.....r r.. a a.. a ...... r.... i.

Western rgd cgtlar .. . r. r. . r.... t.. r ...... r.... r

Nort,hero whlte oedar

7l+00 rb.,

6000 tb.,

,5oo lb.,

,600 Ib.,

88.

88.

8(1.

88.

tl.

tll.

ln.

ln.

In etralght ltne conetructton, only traneverge Loarle goneraLly neod
conetderatton; vertlcal and roeultant Load,e shouLtl be tletorulned tn sl.zlng
traneformer and unbalanced pole struotures.

-
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18 EtEgrBrcAL : Btertor.
GWIrA

l{here loade tupoeed on polee.,are greater tban can. eafely. bo eupported,
addtttonal strength should be provtded by tho 4s9.sf guJte.. Wherever colr-
ductor etreeeee ire urnbalancod and at angle:and-deacl ende, grrye ahoulct be
provtded vhcre pole strength 1e not eufftclent.

Stroeses due to Llne.angleq,lqtweqq,.IQ qad 6O degrqeE ehould be sup-
ported by a s1n61e guy placed t<i s$frt itne angle or resuitant lobcl.
Arqles greator than 60 aeg{qeq.slould Pq.guygQ {q !ot{.41Tqg!19"..

Ftgrlre E-18 tndtcates nrrober qnd .ql?q g{.q*Ie for varytng condttlone.
To lllustrate tte use, tho follorlng exana$Io'ii'eitvdni

Condtttone:

(a) I fl+ prltnary and lr $tfo aeaondary
(U) t'leaeured dtetance (d) - 20 feet 

.

(c) euy attachuent hetebt (U) ; )5 feet
(d) Rnchored lead (r) te 18 feet (a lead ot l/2 f, or uore te

recomended)

La(

Solutlon:

TB

76
= 0.5 Thoreforo use column L = tfZn

(t) wrre equtvalent tn St/o

sec. t+ St/o

Prt.r#l+ 1x.1* .1.1?-
5. 17

nearest whole numbor ot St/o : 5 $t/o

(c) neferrtng to ftgures oppostte , #Llo under CoI. "Lf?--E"
a dlstanco of 22 feet 1g the next larger ftguro to ueagured
dtstance (a) or 20 feet.

(a) trrerefore, one 5f8" guy wtth a 16" cono anchor should be ueod.

* Batto ot fffx. of cond.uctor used to Sf*, or #t/o ag baee.

)

4.0

t
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EE0IBICAL - Drtertor.
Feotlera anA [laneformors

Ig

Estlqqled d.eqgndg of, vartoue eleotrtoal .loade for varytng number of
aveuI@fig-en1n1b!IeoE-1o,qndE-10l+.Theyire-baeed,on
natlonal averages ancl ehouldl be.use0 rtth dtscretlon tn appJ.tcatton to.
epectftc locaL condtttonE.

Yoltage !3gj betreen traaeformer aeeontlary and bulldtng serrlco coB-
tact e[mnot-exceed )$ based on denande ln lbb].ee E-105 and E-101t.

used
Stan9ardtze on traneformer and cable etzesl llutt numberof stzee

a

Provlde one,-gtop trqngfonoatlon. Do not uee open delta connectlong.
Balance load ile6E-o?-uEffipha ses.

Indloate a one-Itno dtagfam on ette .Dlan Ehgtrtng dlagramatlcally
stzee of the prtnazy and secondary feedere, tranefomer calnotttos, cut-
outs and dteconnecte. Fbr echeuattc.outllne.dtagran, Eoe tr'tgure E-19.

,-Lr-,+2 t9l6\l E
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;:,;

EIECTBICAL :, .Sqt enlor..
Ilnderground E4utlltnent

Boute. racslrays vtth reLatton to coatour of ftnlshed stte; tnrllcate
profllee on <lravtngs !o p,hm ,elgvatlons bgirqeel vaulte, na.nholes end bulld-
tngs, and loce:ttone of serrtroe aloovee ln bulldlngs,

Eaoevaye, vaults and uanholoe lluet not be subjected to acormulatton of
eubsurf,aco"or.eurfaoe flater, &gewaye uust not be trappgd.

Top of aocess oovers ehould be ralseil above surroundlng gr:ade, rhete
praottaaL,

Avolil french or rock bed dmtqe; use only where sotl condlttong pemtt

c

Slagle conductor prtqpry lieaeie
dtreat 'to rtXlt'ng:.s1eevge .ou .otl:fueed

...

.Use non-treadg0,.
for laytn6 dtroctly
attack J.t.

muat'be provttled. If learte0, carty
outouts.

' :.r., . i .i.. .: ,

sgoondary conrltrctorg qp to 5Oo vo1t. CEibl,e doslgned
ln grdunrt uay bo ueod, provtded sotl conrltttons vtl} not

T{gnefolrers may be placed (a) 1n vaults ttthtn but}dtnge, (U) ln under-
ground vaulto lndopendent of butkltnge, and (o) tn vaulte or ktoeke above
grade. If vaulte are underground tndependont of butlt}lnge, aubway-typo trans-
fo:mrers and egulpnont should be provlde<l. Vau1tg wlthtn bulldtnge and above
grade ehould be provldeil vtth etanalard, dtetrlbutton oqullment.

Lrhary servtce should not exceed l+., KlI.

Follontng p1annLng, clearances, and venttl-atton urethod ae ghovn tn
Figure E-20.

Vaul! and lilanholg Doore and opentngE auet bo Jarge enough to pemtt
removtng or replactng egutpnont. Tranefor:uror vaults should be adeguately
ventllated tn aocordance rtth roqulrements of locaL uttltty company.

Forelgn plegP and duots muet not come vltbtn ltne roours and vaults.

Use otl-fuged cutouts on each lncontng prttnary phaee Ltno. Operate tn
gang and control by lever froar outstde vault. ,

Provtde remaovable dtsconnocttng llnks tn undergrouncl dlstrlbutton
centors; do not uee fuse protectton.

I

5-t :t+? L8r5\, E
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EIA$IRIC,AL - ffierlor. 2L
Play Area ttghttng
Atr Trafftc Ltgbttr'g

PIav Area Ltchtlnn

Iocal recreattonaL authorttles ehoulat bo coneulted on play area
tlghttng, lJhero local recreattonal authorttteg u111 furatsh cablee,
flrttues aud controle, raceraye onl.y ehould be provldod.

Dgulp lfgbtlne untts utth guarde at play aroas deetgued for bal.I
playtn6.

lrbunt flood llghts on woorl poloe or Don-toa'tdlenttal bulldlngsr con-
necttng to proJect clrcult vlth provteton for eelnrate metertng.'

Control 1lghttng frou etngLe tlne olock utlltztng pllot wlreg to
aotuate contactona coutrolltng power ctrcultg, Slrgle pole wttch on
load, etde of ttue sxttoh for nanual operatlon.

A1r @.!ftc Llshtlne

lfhere a proJoct locatod ln tho path of a1r trafftc bas a hlgh
ohlnney stack or other obstructton to avtatton, lllmlnatton of euch
obstruotton rray bo neoeesary. The Clvl1 Aeronautlce .Authorlty, Con-
Berce 3u11dtng, Washtngton, D. C. should be consulted and approval ob-
tatned on tho layout anct equllmont propoeod.

,-Lr-r+2 t8r64, s
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22 EI,WIBfCAL - &ctertor.
Stgnalltng and Comnuntcatton

tr'lre and Pollco Alams: Approprlate ctty ofTlctale ehould be con-
sulted utth regard to nunlclpl ftre and pollce alam syeteus. Ipcal
uuntctplltty should provlde and uatntatn new stattons, relocato extet-
tng stattone and re-f,outo or exbend ovorhead or undlerground Llnoe ln
conneotlon therorlth. Suoh of tbose eyetme as uay be roqulred should
be tnetalLed tn cooperatlon wlth contractor's vork. l,Iork to be rtone by
ctty should bo tndtcatod on electrtcaL stte planr calJ.tng oontraotortg
attentton to vork whLch vtLl be perfomed by othors durtng the coureo
of hte oontract.

ff the proJoct tE remotely located arrd tt ls not foastbLo to con-
nect to a uunlctlnl or C'overrmont reeerratlon ftre alam syetem, tho
proco{ure shaLl bo as fol}ons:

fho ftre alam etattone ehal1 be located eo aE to be no
fartber tban 500 feet frsu any tlwelLtng rrnlt on the pro-
Ject.

Where throe or uore etatlone are needed,, a Local tntlepend-
ent ftre alam syetenr wtth coded. elron ehail- bB spectfted.

Whero tvo gtattons are nooessary, non-co{ed syeten wlth
uotor-drlven Etren actuatod by ftre boxee on the proJect
ehall bo epeotftetl.

For very sualL proJecto of approxtnately l0 dvelltng untto,
one uotor-d.rtven stren and a etngle pulL box shalL be
spectftod.

I'ihere ftre-ftghttng equlBrm.ent te not provlded by the pro-
Ject, corurectton shall be mtte to the neareet clty ftre de-
lnrtuent by leased telephone w1ree.

llelerhone 9ISEE: Stte factLltteg for a telephone eyetem depend,
to a large ertent, on tbe ueans of electrtcal dlstrtbutton for Ilgbt-
tng anil porrorr l{here proJect orned overhoad pole structures are
planned, telephone ltnee geaerally can be brought frou outetde the
proBerty ltne to the varlous buildlngo on theee poles,

llhere no overhead dtstrtbutlon extats, provlelon uugt be made
for undorground dletrtbutton of telephone cablee. Thle my conelet
of untlerground ducts (or trenchee only for burled cables) connectlng
butlillnge.

Pffbllc Tqlqlgnes-: Pay tolephone etattons on proJeot are de-
stratG-ffieffitelephone fictllttes aro othenrlse avatlabLe
lmerltate)y adJacent to proJect. Stattons shoultl be accesetble at
al-I ttues.
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PULL COP,O OEl, PULL CHAIN COHTEOL
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,
(runss, wrv)

(roun rvrv)

TELEPIIONT OUTLET

t
LIGHTING PANEL

E METER ourLET

l-€) p^N6E coNNEcrtoN

, @ SPECIAL PUR,rcsE OUTLET
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FE B. 42
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