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GENERAL POLICIES

Thege standards are issued to guide the design of Defense Housing
Projects constructed by the Federal Public Housing Authority under the
Lanham Act as amended January 2}, 1942, They are to be considered as
definite requirements except wh9re the languege permits discretion in
their application. The reqquements will be waived only in exceptional
cases,

) All aspects of the design should be considered from the point of
view of the total war effort. The first objective of these standards 1is
to expedite the construction of: eafe, comfortable and economical housing
for war workers.

The smendments to the Acts referring to the disposal of housing, re-
flect recognition of the desitg of the Congress that private enterprise,
or individual owners wherever possible, acquire such homes. This objec~
tive can be obtained only if the homes are designed and built in a mamner
- that will make sale possibles No theories or "schools of thought" of any
member of the staff of the Federal Public Housing Authority, or of any
Local Housing Authority, should be allowed to interfere with this clear
expression of the will of the law making body. In designing local proj-
ects, the local community should participate jointly with the representa-
tives of the Government in approving only those types of developments
which can readily be sold. In some cases, this may require individual
houses, in other cases, it may permit larger building units. By an exam-
ination of community standards, of what private industry is doing or hes
done in the community, and by other technical considerations, it should
be feasible to determine what type of development will combine the above
mentioned objective of the law with the utmost achievement of economy in
costs, man-power and materials -~ particularly the critical materials used
in utility installations -~ as well as permanent economies in maintenance
costs, both private and public,

, Because of the demands of the war emergency, projects must be de~
signed to achleve every possible economy in man-power and materials, es-
pecially the critical materials urgently needed in the war effort. Es-
pecial care must be used in designing mechanical and utility installations
in order to economize on such critical materials,

Designers should consult with local officials and should inform
themselves thoroughly concerning local conditions, plans, and projects,
also concerning the housing traditions of the people for whom the project
is being builte In this connection the essential factors of shelter and
land use should be distinguished from superficial characteristics.

3-12-42 F.W.A, 9781



Local building, plumbing and electrical codes and zoning and sub- '
division ordinances should be followed only to the extent that such con~ -V
formance will not increase costs or quantities of critical materials be-
yond that needed to meet the standards issued by the Federal Public Hous-
ing Authority. No evidence of conformence to local ordinances, such as
building permits ar occupancy certificates, is needed, or should be sought,
It should be understood that the exemption from local codes and ordinances
stems from Federal operation under an Act of Congress rather than from
the fact of the Federal ownership of the property. The design should ap-
proximate the local stendards and codes as nearly as may be possible, but
local codes as, such are nonapplicable.

3 .

The Lanham Act es emended requires that the average cost of all per~
manent dwelling units built under it shall not be greater than $3,750 per
family dwelling unit, and that the cost of no dwelling unit shall exceed
$4,500, This applies to units located within the Continental United
States. (These costs include construction cost, contractor's fee, dwell~
ing equlpment and contingencies, but do not include land acquisition, pub-
lic utilities, community facilities, design and administratlon).

Within the limitations of the Act itself and the established poligies
and standards, reasonable economy shall be observed in all items. It must
be clearly understood that this housing program is part of the National
War effort and not only funds but ocritical materials must be conserved.

It 1s not to be assumed that dwelling units should be designed to cost up
to the average limit of $3,750 per dwelling unit where they can be well
constructed for less, in accordance with the standards.

These standards supplement but do not take the place of painstaking
care, observation, thought and imagination on the mmrt of those planning
the projects. Appearance and livability, the quality of domesticity, of
human scale and interest, these can never be supplied simply by standards,
but result only from the devotion and skill of the architects, planners,
and engineers engaged in the work. Imaginative planning which produces
adequate and attractive results enhances the attitude of the families liv~
ing in the project and increases its economic value to the community.

Acting Commissioner

31242 2 F.W.A. 9781
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SITE SELECTION. 1,

Sites for housing projects should be selected with great care. Con-
sultations should be had with local housing authorities, planning agencies,
municipal officials, military authorities, industrial experts, and other
persons in & position to give information and advice. These conferences
should include consideration of the racial character of the vicinity, since
it is important that the people of the project should fit in smoothly with
existing neighborhoods. Such negotiations, carried through at the time
of site selection, will insure public support and prevent later delayss

Relation to befengg Activity - The prime consideration in the se-~

- lection of a site is its relation to the defense activity which is to be

served by the project. It must have convenient access to such defense
activity and preference shall be given to sites requiring a minimum of
daily travel for prospective tenants. The site should, in all cases where
possible, be located within walking distance, normally defined as not more
than 2 miles for men and 1 mile for women. Where not possible to locate
within walking distance, adequate public transportation service must be
assured either through present servicesor assured extensions. This 1s
important because of the probable ascarcity of private automotive facili-
ties. Where public transportation is relied on, the site must be within
eagsy walking distance of such service.

Reletion to Normal Employment -~ In so far as possible, sites should
be located so as to have convenient access to probable sources of post—
war employment. This requirement, however, shall not teke precedence over
the reguirement as to accessibility to defense activity.

Site should be vacant — A few sub-standard dwellings may be demol-
ished, but Central Office approval is necessary if they number more than
3% of the proposed housing units. No limit on demolition of old commer-
cial and industrial buildings.

Area required should be calculated upon the basis of the proposed
number of units and the proposed type or types of dwellings. The range
of "property density" appropriate to the various dwelling types is indi-
cated belows Dwelling type and number of dwelling units per acre of .~
usable land:

Detached houses, 1 and 2 stories 4 - 9
Twin houses, 1 story 5«12
Twin houses, 2 stories 6 —- 13
Row houses, 1 story 8 - 16
Row houses, 2 stories 12 - 21
FPlats, 2 stories 16 - 32
Apartments, 3 stories 25 = 45

3~12-42 F.W.A. 9781
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SITE SELECTION, 2.

The "Property density" is based on the land purchased, minus any
large areas which cannot be used for buildings or playgrounds. The higher
densities are feasible only on sites of favorable shape and topography
which will not require wide street rights~ofwway or other exceptional land
uses. For projects believed by military authorities to be probable objec-
tives of air attack, densities at or near the lower limit should be used
in estimating the site area. '

Improved property (such as unbuilt land subdivisions) should be con-
sidered if itsuse will expedite construction, save critical materials,
give satisfactory living conditiong, and meet other requirementss If this
implies division of the project into parts these should not be so small
nor so widely separated as, in the opinion of competent advisers, to cause
difficulty of operation or undesirgble economic or social effects upon ex-
isting neighborhoods or upon the project.

Future expansion of the project should preferably be possible. Prob-
able extent and advisability of optioning land should be taken up with
persons competent to advise and authorized to glve approvals

For alr raid protection eites should be at least one mile from mili-
tary objectives,

Paved highway access must be good but a location a short distance
from a main highway has adventages. Site should permit development of
two access points, preferably on different roads.

Local plans for highways through or near the site, or other proposed
public works, should be considered in order that the project may not in-
terfere with, or be undesirably affected by, these developments.

Municipal services should if possible be available: fire and police
protection, street maintenance and lighting, health and welfare services,
refuse removal, libraries, recreation facilities, etc.

Public school facilities should exist within a reasonable distance
or be contemplated for immediate construction. In large projects special
arrangements may be necessary to assure the construction and operation of
schools,

Effect en financial condition of the city or other governmental unit
should be investigated and the likelihood that public services may become
the respomsibility of the project should be considered.

31242 F.WaA. 9781
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SITE SELECTION. 3.

Zoning of vicinity should be such as to preserve the livability of
the project.

Utility services must be adequates Investigate fully the availabil-
ity of water, gas, electricity, and sewer outlets both storm and sanitary.
In order to conserve critical materials, favor sites not requiring long
connections to utilities.

Utility rates should be investigated and agreements as to rates and
services should be made before final determination of site.

Shopping facilities should be available or capable of being satis-
factorily supplied.

Sanitary conditions of site must be good. Avoid swamps, flooded
areas, and nuisances such as smoke, noise, noxious fumes and exceptional
accident hazards. Favorable exposures to sun and wind are desirable.

Soil conditions should be favorable to low construction and mainte-
nance cost and good livability. Obtain data from local city records and
maps, on the underlying formations and history of the area; whether site
previously included a ravine, swamp, pond or gully, subsequently filled
in; if site has been used as a dump; or surface conditions have changed.
Question residents in the neighborhood, excavating contractors, and utility
companies as to underground conditions and surface changes. Inspect
neighboring buildings, and those on site for evidences of unequal or ex-
cessive settlements, the types of foundations used, and the dry or wet
- condition of basement or cellar spaces.

Shape of site preferably should be compact, but practicability of
laying out economical street and sewer system takes precedence over rea-
ularity of outline. "Exceptions" to avoid high-cost property or the dem-
olition of housing are permissible if awkward land shapes or uneconomical
utility layouts do not result.

Hilly sites imply higher development costs; these rise sharply when
grades exceed 8%. Large tracts of level land may also cause high site
improvement costse

¥ooded sites are preferred in locations where the project might be an
air raid objective. :

Cost of land shall be considered along with the other factors in-
fluencing the total cost of the project and the general desirability of
the site,

Full reports upon the factors involved in the selection of each site
shall be prepared by the representatives of the government who participate
in the investigation.

3-12-42 F.W.A, 9781
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SURVEY REQUIREMENTS, 1
General

The survey map or meps of the project site must chow all field
and record information of tlie nzture berein outlined required for
sife mcquisition and housinz project design. Separate property line,
topographic and utility meps are not required.

The surveys comprise all field work.required for prevaring such
maps. The survey work muist be performed with care and with all checks
necessary to insure accuracy.

The map or maps must be accurately drawn, all data shown to be
scaled anc platted in correct position. The scale used should be one
inch to fifty feet, or such larger scale as may be necessary to show
clearly all information required.

The map or maps must be signed and certified to by the Surveyor.
So far as practicable, the map or maps should be drawn on sheets

of standsrd size for project drawings, using such musber of shests as
are necessary.

2-1-42 F.W.A, 9781



SURVEY REQUIRWMENTS, 2
Property Line Map

The property line map, based on the field survey and on record
data, must show not less than the follcwing information for the
entire site:

Outline of existing buildings, streets crossing or bordering

the site, alleys (pablic or private), essaments, any sutdivision
lines, all encroachments on outside boundsries as determined by
the survey, parcel boundaries, parcel ownerships, and the com-
puted area of each percel and of the entire site.

Courses, distances, curve dsta and interior angles of outside
boundaries and of block bourndaries. (“here the site comprises
more than one block, the blocks should bte tied together so that
contiruous closure can be calculated. The closure area mst be
corputed =snd must not exceed 1 in 5,000.)

Courses end distances of boundaries of individual parcels, as
adjusted between actusl field conditions and record data.

Dimensioned location of any connecting streets along the torder
of the site and of intersecting property lines of adjoining
tracts.

The site area must be identified fully with the subdivisions of
the original United States Survey or State Grant and, by reference
to recorded plats and by means of lot and block mumbers, with any
subsequent subdivision within which the area lies.

The Surveyor should obtain deed information on individual parcels
comprising the area and compare the same with field conditions.

Nesr one corner of the map there should be drawn a small scale
situation map showing the location of the site with reference to
principal streets, adjscent business districts, employment centers,
nearby schools and the limits of the municipality, the scale of such
map to be shown graphically.

2-1-42 F.W.A, 9781
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SURVEY REQUIREMENTS. 3
Topographic Map

Tﬁe topographic map, based on the field survey, should show not
than the following information for the entire site:

Outside and block boundaries, block dimensions, street and alley
widths, and pavement and sidewalk widths.

Elevations (to nearest 1/100 of a foot) on street curbs and
street center lines (including voth sides of boundary streets)
at intervals not exceesding 100 feet and at bresks in grade and
at street intersections. (%hen strests are umpaved and without
curbs, show topography for full width of such streets as set
forth in item (4). ) :

BEstablished grades (if any), as obtained from the City, of
streets referred to in item (2).

Two-foot contours {one-foot contours where average slope of site
does not exceed 1%) sccurately drawn; spot elevations (to nesrest
l/lO of a foot) at high and low points, at top and bottom of re-
taining walls, on bassment floors, and at trees referred to in
item (9) following.

Retaining walls end basement walls; catch basins and storm drains;
cisterns, cesspools, etc., so far as information concerning them
is available; water courses, ponds and other physical details.

High water marks of streams on or near the area.

Kind snd condition of street and alley paving and of sidewalk
and curting.

Established tuilding lines along streets (show dimensions).

Kind, celiper and accurately platted location of isolated trees
worth seving which are over 4 inches in diameter and, in wooded
areas, of the most conspicuous and best trees at a rate of ap-
proximately 16 per acre.

The datum upon which elevations are based. (Use city datum when
possible.)

A recommended method for teking topography--in cases where it is

practicable--is to utilize as a base line a conveniently located prop-
erty line and take elevations on ordinates extended across the site

area.

Such lines may later be shown on the site or block plans and

the location of project buildings fixed by coordinates.

2-1-42 F.W.A, 9781



SURVEY REGUIREMENTS. 4
Utility Mep
Monuments

Utility Mep

The utility map must show not less than the following information,
as derived from the field survey and from examination of available
records:

Rights of way, sewers, sterm '.rains, water mains, gas mains,
steam mains, conduits, tracks, pole lines, street and alley
lighting, and other public wtilities (not including services)
within tne site or in abutting streets, together with manncles,
catch basins, fire hydrants, police end fire alarm boxes, and

similer sppurtenances.

Manhole top and invert elevations of storm and sanitary sewers
within the site or in abutting streets, including invert cleva-
tions of all corsnecting sewers in marholes; sewer invert eleve-
tions beyond the site as necessary tc establish the grade ele-
vations of a2ll sewers within the site or in streets sbutting
the site.

Depths and approximate working pressures for water mains and
ges mains.

Monmunents

The location of existing moruments on the outside boundaries of
the site must be checed end & peruanent concrete momument set at
each corner or angle therein where there is no existing permanent
monument. {(No momument is required ab any dlock corner at which
there is no change in direction of the site boundary.) Offset monu-~
ments, where recuired, are to be in Government property if possible.
The property line map should show the precise position and descrip-
tion of each morument.

2-1-42 F.W.A, 9781



SURVEY REQUIREMENTS. 5
bench Marks
Soil Investigation
Photographs

Bench Marks

A master permsnent bench mark should be egtablished on the prop-
ertyand its location, description and cerefully checked elevatidn
shovn on the torpogrzrhic map. The elevations of all corner moraments
should likewise be established and noted on the topographic map.

Soil Investigation

Test vits, borings, etc., may be included in the survey work, if
desired. (See "Struciurzl Design.")
Photogranhs

The necessery 8" x 10" photogravhs to show the site, existing im-
provements and surrourding neighbornood may likewise be made a part of
the survey work. An aerial photograph way also be included.

2-1-42 F.W.A, 9781
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SITE PLANNING. 1.
General

In accordence with the "General Policies" presented in the foreword
the local community, through its public officials and local authority,
participating with the representatives of the Government, should approve
the types of development which can readily be sold in thaf{ community.
This may require individual detached houses in some projects, but in
others it will permit buildings containing more than one dwelling unit
or groupsof buildings or even projects for disposal on the basis of large
scale operation,

The type of development selected should not only achieve such sale~
bility but also achieve the utmost economy in all items of cost, includ-
ing man power, and materials —~ especially strategic materials prescribed
by the W.P.B. -~ as well as permanent economies in maintenance costs, both
private and public.

The housing, whether individual detached houses, twins or group
houses, shall be so planned that it can be sold either as single dwelling
units or as buildings containing more than one unit. For the purpose of
sale, each unit - or esch building if it is to be sold as a whole — shall
be assigned a lot having a frontage on a right of way of suitable width
for dedicatiom as a public way.

Endeavor by compact planning to make full use of any existing in-
stallations. Fit the plan to the site; grade sparingly; design efficient
streets and utilitiese.

Use modern planning techniques devised to attain high housing stand-
ards at low cost wherever the approved type of project will permite.

Preference should be given to types economical in cost and use of
critical materials. ZExperience shows that dwelling types not common in
a community — in grouped or row houses, for example, one of the most
economical dwelling types — are acceptable if designed attractively and
in an effective community plan.

While the variety of types for dwelling units or buildings should be
kept to a minimum in each project, some variety -— such as one-story
single or twin units with buildings that include several dwellings, or
one-story houses grouped with two-story buildings -—— favors good planning
and appearance. Apartment buildings may be used when unavoidable limi-
tations of location and building space make them necessary,

3-12-42 F.W.A. 9781
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SITE PLANNING. 2
Distribution, Dwelling types
Density

The distribution of gﬁelliqg units, by number of bedrooms shall be:

One bedroom, 0 to 10%

Two bedrooms, 60 to 75%
Three bedrooms, 25% minimum
Four bedrooms, O to 5%

One-bedroom units are high in cost per person housed; the proportion
of them should be kept lowe Inclusion of some four-bedroom units is us-~
ually advisabled

The number of large units should be determined (as far as cost limi-
tations permit) by the distribution of family sizes in the normal commu-
nity, not by family sizes of in-migrant workers, since extra bedrooms dur-
the emergency may be utilized for lodgers.

Densgities shall be within the limits of the following table unless
exceptionally favorable or unfavorable conditions justify densities fallin-
outside these ranges.

Property Net
Density Density
Dwelling Type D.U. /Acre D.U./Acre

Detached houses, 1 and 2 stories 4 - 9 6 — 12
Twin houses, 1 story 5 - 12 7 - 14
Twin houses, 2 stories 6 - 13 8 - 16
Row houses, 1 story 8 ~ 16 10 -~ 20
Row houses, 2 stories 12 - 21 14 ~ 28
Flats, 2 stories 16 - 32 20 -~ 40
Apartments, 3 stories 25 —~ 45 30 - 60

Property density, used for rough calculations of the capacity of
sites, before planning, is the number of units per acre of land purchased,
minus areas unfit for buildings,. playgrounds or other project use.-

Net density cannot be calculated closely until plans are completed
but gives the best comparison of livability if same dwelling type is used
in plans compared. It is number of dwellings per acre of area within
property lines (to be used for immediate development) including narrow
service drives,. small play areas, sitting-out areas, laundry drying yards,
and automobile parking areas, but excluding all public boundary streets
and public streets which traverse the site (whether existing or to be ded-
icated), land reserved for future development, unbuildable land, major
recreation or park areas or major automobile parking spaces which are ad-
ditional to the over-all project pattern of open spaces, and the land cov-
ered by or immediately associated with community buildings, central or
group heating plante, commercial buildings, and other nonresidential struc-
tures.

3-12-42 F.WeA. 9781
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SITE PLANNING.
) Density
- Spacing

i

Density (Continued)

Density should be correlated with dwelling type, land
cost, site improvement cost, tomography, city plans and zon-
ing laws, local customs, etc. Densities should not be so high
(for each dwelling type) as to imply esrly obsolescence nor so
low as to cause high site improvement costs, high project and
municipal maintenance costs, and tenant yesrds greater in area
than can be well maintained.

Spacing

When buildings lie in parallel rows, recommended minimum
average spacings are:

One story 50 feet
Two 1" 5 5 1
Three " 60 "

It is usually Gesirable to redvce the space at one side
(up to 15%), increasing the other by at least the same amount.

Minimum geparation of single and twin houses, in the row -
or group, shall be 20 feet. ¥nd-to-end spacing of buildings
containing over two units chould be about half the minimum spac-—
ing of the rows, given gbove. Under some conditions the separa-
tion of groups of not over six units by spaces of at least 25
feet results in reduced insurance rates; for details consult lo~
cal underwriters.

Offsets and bends in the alignment of buildings in a row
may be desirable for appearance and to increase livability by
securing better outlooks for end windows., Distance between off-
set ends and between buildings in cormer—to—corner relation
should be adjusted to permit convenient allocation of yards and
satisfactory light, ventilation and privacy. In angular relation-
ships, corner-to-corner distances less than 10 feet should be
avoided.

Buildings in end-to-side relstion, with the end completely
overlapped by the side, should be at least 30 feet apart if one
story, 35 feet apart 1if more than one story.

On military reservations spacing of buildings is controlled
by special rules.,

2-1-42 F.W.A, 9781



SITE PLAKNING,
Relation to Topography,
Public Streets, etc.

All physical features of the site mus*t be considered in
making the site plan, Ezisting trees should e incorporated
in the design. For econumy and speed of construction, build-
ings usually should follow tne contour lines. Although modern
machines have facilitatzd heavy grading, the demand for this
equipment for other defense work makes 1t desirable to restrict
its use in housing,

Grading shall be designed to carry off surface water. Be-
tween buildings, reverse curves at moderate gradients are pref-
erable to straight and stesp terrace slopes.

Breaks in floor level in masonry construction are expensive
and for structural reasons should preferably be limited to 18
inches.

Setbacks from boundary sireets should be related to the
provable future traffic load, Fifteen feet is the usual mini-
mum on secondary or residential streets which are not likely
to be widened; along a heavy traific street, particularly if it
is the principal street from which the project will be seen, a
liberal setback should be used, such as 30 or 40 feet. Projects
located on major fast traffic highways should preferably provide
a greenbelt of around 100 feet in width, to protect the project
from noise and traffic danger. When a preject includes a corner
formed by public streets, one of which carries through traffic,
a special setback froem the corner should be used to insure good
visibility.

Setbacks from adjacent buildable property should protect
all dwellings from serious loss of livability. The effect of
municipal setbacks should be considered in this connection., In
general, the setback from party boundaries should be 30' from
the front or rear of residential btuildings and 15' from their
ends. In low-density projects, greater setbacks than these
should be maintained.

Existing utility lines should be used as fully as possible.
New buildings must clear existing underground pipes by safe dis- -
tances (10 feet is a common requirement) unless special con-
struction is used,

2-1-42 F.W.A. 9781



SITE PLANNING. 5
Street Plan

The street plan shall be arranged to permit the allocation of a lot,
for purposes of sale, to each unit or building. All lots shall have a
frontage on a right of way of suitable width for dedication as a public
way. Construction of pavement, curbs, and widewalks may be deferred in
whole or part, but no entrance shall be at greater distance than 125!
from a paved way, (paving not deferred) measured from the pavement edge
to front door via the entrance walk.

Superblock planning should be used to the extent compatible with the
approved type of development and the policy of achieving salability.
Streets traversing the project preferably should be planned to reduce their
use for through traffic. Cul-de-sac streets are accepted in modern real
estate practice as a means of protecting small neighborheods from traffic
danger.

For surface drainage, natural drainage courses should be used as
street locations, or other provision made for safe flow of storm water, to
reduce damage by rains exceeding capacity of storm sewers.

Access to projects should.be from secondary streets. A main traffic
street forming a boundary of a'project should be kept a freeway, when pos—
sible, by avoiding traffic connections with the progect.

Fire protection must be considered in laying out streets. Plans
should be checked with local fire officials.

Single—-lane service drives may be used to serve no more than two
dwelling units.

On military or naval reservations these standards apply only in so
far as they do not conflict with the regulations of the military or naval
organization concerned.

3-12-42 . : F.W.A. 9781






SITE PLANNING, 6

Street Widths

L had

Roadway widths, between curbs or from edges to edge of pavement
when curbs are omitted, are:

Minimm ” Preferred

Two lanes (service drive) 16 ft. 16 ft.
Two lanes (mein access driveway:

parking provided elsewheres 18 ft. 20 ft.
Two treffic lanes plus parallel

parking on one side--cr one

free lane and psrallel

parking on toth sides 24 ft. 26 ft,
Two traffic lanes plns psrallel

parking on both sides 30 ft. 32 to 34 ft. .
Two traffic lanes, plus diagonal

parking on cne side 36 ft. 36 ft.
Two traffic lanes, plus diagonal

parking on both sides 52 ft. - &2 Tt.
Two traffic lanes, plus perpen-

diculer parking orn one side 38 ft. L0 ft.
Two tr=ffic lares, plus perpen-

dicular parking on both sides 54 ft. . 56 to 60 ft.

In regions of hesvy snowfall a two-lane service drive with curbs
should te 18 feet and the two-lane access drive should be 20 feet.

The 24-foot and 30-foot widths, for two traffic lanes and
parallel parking on one side and toth sides, respectively, give only
9-foot lanes for traffic and 6-foot lanes for parking and should Tte
used only in low-density projects. (See Parking)

At least the indicated "preferred" widths shall be used on curved
streets and drives, since slightly more space is needed on curves both
for traffic and perking. ©Still greater widths should be used at sharp
turns. ‘

In order to provide a walking margin, fencing and skrubs should
not be placed directly adjecent to drives used as walks. Where it is
necessary that drives pess between two cloc-? ~aced buildings, suf-

ficient space should be provided for at 1 ~idewalk,

To prevent damage by (2nd to) car = e gtreet
and parking pevements should clesr obstr o Toildings, walls,
voles, trees) by 2' —6" unless the topoe~ “an conditions

clearly make a reduced clearance preferzac
2-1-42 T.WOAL 9781



’ SITE PLANNING.
Psrking

Parking for 100% car ownership shall be used as the normal stan-
dard. Any smaller percentage mist be clearly justified. In all
cases the site plan shall permit the future development of 100% park-
ing. Parking on perimeter streets shall not be included in a calcu-
lation of the parking space available in a project.

Off-street parking is preferred. For single and twin houses,
best parking is stub from street pavement, preferably long enough to
bring perked cars neasr or between buildings, using pavement (as con-
crete wheel-tracks) that can be extended to future garage.

For row and apsrtment dwellings, or when topogrsphy makes stub
parking impossible, off-street parking courts should be used. Except
when density is high, or if court serves community building, number
of cars preferably should not be more than ten.

Future construction of garages or car ports should be possible
when locally necessary for salability.

Parking preferably should not be arranged with ranks of cars
parallel to rows of dwellings.

2-1-42 F.W.A, 9781
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SITE PLANNING.
' Walks

b

&

In the walk plan the emphasis shculd be on a logical system of
main through walks, avoiding noressential comnections for casual
convenience. The pavement shonld be distributed where it will be
most used, entrance welks being made narrow to permit circulation
walks to be vide., In most plans comprising grouped dwellings, walk
access to front anc rear doors is desirsble. Waste collection (or
transportation by tenant) must bte by wallks or other pavement,

Wallt widths., For sidewalks and other public walks 4' should be
used as general standard. If a walk collects the traffic from a
considerable area (say 10O units) 5' will be necessary. A walk serv-
ing a very small number of units may be 3' wide, If a street has two
sidewalks, these need not be of the same width, Entrance walks serv-
ing one or two units, two feet minimum.

"In projects above or below the ordinary range of size and den-
sity, the walks should be dimensioned to meet the special conditions
of the project.

A sidewalk on one side only of a project street carrying gen-
eral traffic is permissible under favorable circumstances such as:
(a) very low pedestrisn load on one gide of street, as when street
parallels project bourdary; (b) project small or street short; (c)
topographic conditions unfavorable to sidewalk on both sides; (d
other conditions unfavorable on one side, such as numerous traflic
intersections or indented parking bays. OSidewalks are the favorite
play place of young children; they should not te omitted unless
there is availsble elsewhere a complete system of walk cormunication
between the dwelling units.

Stepping stones may be used to give access to one door of a
house when another door has standard walk access., Stones 18"
square, set 27'-4" center, are recommended, OStepping stones are
useful for taking up moderate surface gradients,

2=1~/2 F.W.A, 9781



S STTE PLANNING.
o N V"'vd Walks
‘*} e g s A o

A1l public walks should clear obstructions (as poles and plant-
ing) by two feet; entrancc walks should clear by one foot.

Avoid steps in walks., Single risers should never be usede Out-—
side steps should not be steeper than 7%” riser and 10" tread; 6"
riser and 12" tiread is preferrad, Avoid stevped ramps. A gradient
as high as 15% wsy te used in preference to steps, provided that a
handrail is installed along wallis steeper than 10%.

Walks at parking areas where cars stand perpendicular to curb
should be dimensioned to allow for car overhang., Five fest plus
curb is minimum unless strip of special pavement (as used paving
blocks) is provided at curb,

If a grass strip is left between sidewalk and curb, recom-
mended minimum width is four feet,

2-1-/2 ' F.W.A. 9781
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SITE PLANNING.
Servicing; Waste Removal
S and Fuel Delivery, etc.

The site plan nust provide adequate facilities for carrying
out the conternplated scheme of servicing., The schene of waste re-
moval must be correlated with tihe site plan at an early stage.
Municinal regulations should be ascertained,’

Gartage collection. there possible, arrange and plan for
direct municinal hovse—to-house pick-up as an economy to project
and convenienre to tenants. In all cases except where place for
receptacles is incorporated in house construction, provide, at
kitchen door or near service drive, a paved or gravelled area for
waste receptacles, with suitable screen, such as a low fence and
planting.

The type of heating affects the arrangement and cost of the
site develcpment; for coal-burning equinment, pavement should be
within the distance locally practicable fcr the economical deliv-
ery of cozl, DMNaximum distance for delivery by chute varies lo-
cally from 8 tc 25 feet. Use of hand-operated carts and of bagged
coal should be investigated if conditions are unfavecrable to drive
access to all units.

Local oil delivery limit from truck to storage tank should
be checked. It is usually between 100 and 200 feet, from which
deduct 10 feet for handling hose.

2-1-42 ' F.W.A, 9781

\

10



SITE PLANNING.
Tenant Yards

Yards should be provided for all families, Rear yards used
for clothes arying should bz at least 25 feet deep when feasible,
with 12 feet ae a minimum. Steeply sloping yards should have at
least 12-foot depth having a gradient of 10% or less. Front
yards may be reduced in depth to 8 feet, the normal minimum set-
back from project walks to insure reasonable quiet and privacy.
large yards preferably should be given to large dwellings.

Traditioral conceptions of front and rear yards (and rela-
tion of dwelling uanits taereto) need not be followed, but all
plans must be convenient and acceptable to tenants. Drying
clothes in yards fronting on city streets or main project
streets, or on living room side of house, is usually not
accentable to tenants.

Walk plans must permit entering thé dwelling unit by a door
giving access to the living room without passing through the
kitchen, A plan which confines access to kitchen side of
building is permissible if dwelling unit plan provides access
to living room without going through kitchen.

Front-to-rear arrangement (in which all units face the same
way, bringiﬁg front yards of one row in contact with rear yards
of next row) is permissible if planting separates rear yards
from dwelling fronts (with welk giving access to them) and if
servicing arrangements are satisfactory.

Relations between yards and dwelling units, and between
fronts and rears of buildings (with accompanying yards) must be
worked out carefully, adhering to a consistent scheme and avoid-
ing awkward and exceptional relations that may cause inconven-
ience to the tenants and friction between them,

Planting, site, or address plan must show all yard or lot
lines, Unless easily recognized from structural features (as
party walls or walks), yard lines must be indicated on the
ground by planting, posts, marks on walks, concrete markers -
set flush with surface, or other satisfactory means.,

2—1"42 F-T’V.A. 9781
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: SITE PLAYNING. 12
- Laundry Drying Yards
Lighting, Flagpoles, Street Signs

Laundry Dryine Yards

In tenant yards, provide space for 60 feet of line, Normally,
supply each unit with one wood post (rownd cedar-post usually cheapest)
with hook or wood pin; additional hocks in house wall, A heavy post
at yard division msy serve two units. One run of line should be close
to a walk, If this is imnpracticable and if soil conditions reguire 1it,
supply narrow gravel or other walk paralleling a run of line, If ex-
posure to sun is favorable and total length of line is sufficient,
avoid placing posts over 25 feet from house, for visual effect of rear
yard space. Revolving clothes driers may be used; indoor space for
storing them should be provided.

Lighting

Outdoor lighting should be effectively related to planting and to
layout of play and sitting areas, walks, steps and remps. The illumi-
nation provided should be of conservative intensity but sufficiently
distributed to elimirate dark areas especially at steps, Lamps at-
tached to non—-dwelling buildings may be used in place of posts.

Flagpoles

Provide a wood flagwole, 30 to 50 feet high, at management office
or commnity btuilding preferably near a paved portion of the play area,
for convenience in patriotic ceremonies, etc. With the approval of the
military authorities, flagpoles may be omitted in projects on army posts.

Street Signs

Provide street name posts, also traffic control and other signs
required. Their location may advantageously be shown on a plan also
showing house numbers as required for postal delivery,
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SITE PLANNING.
Recreation Areas, Schools,
Commercial Facilities

Recreation'Areas

Space, well correlated with the rest of the site arrengement,
should be provided for the comrunity building and outdcor recreation
facilities specified in another section.

Schools

If investigation indicates that the project must include space
for 2 new school and grounds, the site plan should include an appro-
priate area, conveniently related to other features of the project.
Unless otherwise agreed with the local authorities, seven acres should
be allocated for each elementary school, The usual enrollment limit
per school is 1200, The anticipated elementary school-age population
in defense projects is .7 child per family. The school playground
site preferably shovld ro% slope mere than 4%.. For high school re-
quirements, consult local officizls.

Commercial Facilities, etc.

In projects distant from towns, eppropriate measures should be
taken to assure such commmity services as stores, fire and police
stations, post offices, churches, transportation terminals, etc, Most
of these will usually be on private property, but an effort should be
made to bring them into convenient plan relation to the project. When
a commercial area is included in the project site, the approximate
amount of space required (subject to modification after study of the
specific case) will be one foot of building frontage per dwelling unit,
which (counting a lot depth of 100 feet and an additional 100 feet as
a liberal provision for parking) will make 200 square feet per unit.

A public telephone should be provided in a management, community,
or residential building if none is otherwise conveniently available,

R=1-42 ' F.W.A. 9781
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SITE ENGINEERING. 1
Grades and Surface Drainage

The project grade design consists of the fixing of building floor
elevations and of finished grades for project streets, drives, walkways,
lawns and other site areas. Prerequisites to the grads design are:

An accurate topographic survey of the site.

, Established grades for city streets bordering or traversing the
site.

’ Grade elevations of existing sewers (unless such sewers are of
ample depth to serve 21l perts of the site).

Adequate information on soil cenditions.

The establishing of the maximum and minimum permissible heights of
building floors above finished grade at buildings.

ures, apart from surface drainage, to be
ct grades include the following:

The principal dezion feat
considerea in developing proje

A reasonable balznce of cut and fill.

Avoidance of fills which will add to depth of building founda-
tions.

“limination, so far as possible, of steps in yard walks and at
building entrences.

Guarding egainst wavy profiles in welks and drives.
Avoiding earth banics wherever possible,

Meeting satisfactorily actual ground levels at existing trees
whica are to be preserved.

Keering finished gradss as high as practicable, where rock will
1 ounterad clese te the surface, in order to minimize the
cost of utility trencning.

_~1-42 F.W.A., 9781



SITE ENGINZERING.
Grades and Surface Drainage

Insure effective gurface drainege of all project areas by:

Sloping lawns and planted ereas townrd streets, driveways, walks,
and other surfsced areas (providing for surface drainage directly
into public streets to tne greatest feasible extent, in order to

obviate or limit the need for project storm sewers).

Giving adequate, continuous slopes to all parts of the site not
occupied by buildings (wellzs not adjoining gutters to be given
both cross slope and longitudinal slone).

Avoiding generally drainege from walks or other paved surfaces
onto grassed areas; particularly avoiding flow across walkways.

Providing storm water inleis &s necessary to intercept the maximum
run-off for which the storm sewer system (if eny) is designed. In
localities where heavy rains occur, the following mey be used as a
rough guide for determining the spacing of storm water inlets:

Location of Storm Flow Recommended Maximum Drainage
Area

In street gutters 60,000 to 90,000 square feet

In service drives 30,000 to 60,000 sguare feet

Along walkways 15,000 to 30,0C0 square feet

Avoiding pockets where stoppage of a drain would result in damage
to buildings or serious wash across planted areas.

Grading the ground surface under buildings, which have pier founda-
tions, so as to eliminate depressions in which water might collect.

R~1-42 PW.A, 9781
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SITE ENGINEERING. 3
Maximim and Minimum Slopes
Grading Plans

Maximum and minimum slopes: So far as site topography and
cost considerations permit, keep progect slopes within the follow-
ing limits:

Maximum Minimum
Circulation and approach walks 15.00%* 0.50%
Entrance walks 6.00%** 1.00%
Project streets and driveways 8,00%*** 0.50%
Surfaced play areas, sitting areas,
etc. 2.00% 0.50%
Earth banks 3 to 13emer -

*For slopes exceeding 10% provide handrail (of wood)
**Steeper slopes permissible provided grade flattens at
building platform.
**%5 00% for gravel, sand-clay and water bound macadam,
**¥* 3 to 1 slopes are usually sodded or planted with
ground cover or shrubs,

Use maximum slope of 10.00% in yards for a width of at least 12
feet around buildings.

Grading Plans: Show finished grades (spot elevations) in the
full detail necessary for the precise staking out of site grading
and the construction of surface improvements. Give floor and grade
elevations at building entrances, at corners of buildings, attermini
and breaks in grede in roadways, walks and other paved areas, and at
brezks in grade of lawns and planted areas. For roadways, either pre-
pare profiles or show grades on top of curbs or at sides of roadway.

Finished grade contours should be used when the required grading
cannot be shown practicably by spot elevations. Avoid showing grade
contours crossing rosdways.

2-20-42 FW.A, 9781



SITE ENGINEERING.
Streets, Drives and Parking Areas

Pavement desizn, including the selection of pavement type,
must be based on a competent study of all factors involved: the
nature of the sabgrade, climatic conditions, comparative coste (in-

1 cluding maintenance), probable whezl loads, the character of the
project, and cost limitations. It is important that the designer
be well informed on local coanstruction practice, paving materials
locally available, etc.

Surfacing types will vary generally from light surface treat-
ment on gravel, macedam or similar base, for projects of very low
density, to Portland cement concrete or heavy bituminous concrete
for projects of higher density. Do not specify sheet asphalt, or
otier pavement requiring a concrete base and a sevarate wearing
course. Use untreated surfacing such as water-bound macadam, gravel
and sand-clay, for roadwsys only when cost limitations positively
preclude laying a better type of surfacing.

Parking area surfacing should generally be materially lighter
than surfecing on roadways. Untreated surfacing, as just referred
to, is euitable for large parking aress.

Streets, drives, and pogsihly pariking arsas, should when
practiceble he so designed and specified that they may be accepted
) in dedication to the municipality or other political subdivision
having jurisdiction over the site.

State hirawev departrent specifications may be referred to in

and the vcidinzg of eny requirements which woald be impractical or
would involve unwarranted cost in their application to project work.,

4
‘s
s
i

Concrete pavement, for the character of traffic common in
housing projects, should have a slab thickness of 5, 5—1/2 or 6
inches, depending largely on subgrade and climetic conditions, thick-
ness at free edges and free joints to be approximately 50 per cent
greater than interior thiclimess. (Integral curd may be considered
to serve the purpose of thickened eige.) Provide longitudinal, con-
struction, contraction and dowelled exvansion joints according to
standard practice. Show detailed layouts of Jjoints required at road-
way intersections and in parking areas.

S e

Design bituminons pavemant generally to conform to local stand-
ards for roadweys carrying similar traffic, the base to be ample to
take care of the probvable loading as well as any unstable conditions
in the subgrade. Select a type of paving which local plants are
equipped to produce and local contractors are experienced in laying.

2-1-42 F.W,A, 9781






SITE ENGINEERING. 5
Streets, Drives and Parking Areas

Recommended roadway widths are given under "Site Plan."

Minimum curb radii for intersections and turns are as follows:

Respective widths of intersecting Minimum curb
rocdways radius
10 feet and 10 feet 25 ft.
10 feet and 16 feet 20 ft.
10 feet and 20 feet 15 ft.
16 feet and 16 feet,
and greater widths 10 ft.

Roadway Cross Section: The crown for concrete and bituminous
roadways should be parabolic, averaging 3/16 to 1/4 inch per foot.
Inverted crowm should be about 3/8 inch and /4 inch per foot for
single~lane and two-lane roadweys, respectively. Avoid the inverted
crown section for project streetss and main drives, or for roadways with
other than concrete pavement. Provide either curbs or adeguate gutters
along crowned roadways.

VWhere practicable, grade service drive and parking area entrances
to cross sidewalks at the walkway grade.

Curbing: In general, and so far as costs permit, provide integral
curb aleng concrete paving and concrete combined curb and gutter along
the edge of bituminous pavement. Do not use protruding wood curbing
for permanent road construction., Use wood headers (lef* in place,
along bituminous surfacing) only when costs preclude the use of more
permanent material.

2-20-42 F.W.A, 9781
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"SITE ENGINEERING. 6

Walkways
Surfaced Areas

Project walks should generally be constructed of concrete.
Gravel or cinder sub-base is unnecessary except under the most
unfavorable soil conditions. When sub-base is recuired, pro-
vide drainage outlets at locations where water would otherwise
be pocketed. :

Use stepping stones (concrete flags) only for narrow
entrance walks.

Specify bituminous surfacing only for extensive wide
walkways in which a power roller can be operated practicably,
and only when a definite saving cen be made by the use of
such material.

Recommended walk widths are given under "Site Flan."
Avoid steps in walkways vhenever possible. Single
rigsers should never be used. In runs of stens having over

6 risers, provide a handrail on the right side going up.

Surfaced Areas

Desizn surfaced areas to meet local conditions of all
kinds. ZFollowing are surfecing types generally suitable for
ordinary uses in housing projects:

Smell or intensively Bituminous concrete

used play areas Sand-cley

Sitting areas Concrete flags
Brick on sand
Concrete

Central drying yards Bituminous concrete

For bituminous surfacing on play areas, provide for a
fine-grained, impervious surface, comparazble to sheet
asphalt.

Do not specify gravel or "cork asphalt®" for any project
surfacing.

R-1-42 F.W.A, 9781






SITE ENGINEERING. 7
Sevage Disposal

The methed of disposing of domestic sewsge from the
project — whether by nesans of existing sewers or otherwise --
ghould be determined, if pcasible, gt the time the site is
selected. Following are ths general nolicies tc be observed
in such determination:

Provide for the discharge of project sanitary sewage
into existing sewers (or sewers provided by the local
government) when it is by any means practicable to do

so ~- even if it is necessary to pump the sewage and
conduct it for a considersble distance, and even if
estirates indicate the first cost and/or the operating
cost will De appreciably greater by this method of
disposal then by either of the following. (It is most
desirable that the project manssement be relieved once
and for all of any responsibility for sewage treatment.)

When no existing sewers are available, and none will be
made so by the local goverrment, precvide for collecting
the sewage of entire project, treating it as required by
State health authorities, an? discharging it into a
natural water course, whenever this method is feasible.

Resort to sewsge disposal by ceptic tanks and tile beds
only when methols above are imoracticatle, and then
only when percolaticn tests have been made to prove that
the method can be emplcyed szfely.

When this last method is adopted, emmlcy State Roard of
Health requirements and the findings of the percolation tests
to determine tie yard space reouired for tanks and tile beds,
bearing in mind the fact thet tile beds muct be abandoned
after some years of use and new beds provided. Space project
buildings accerdingly.

R-1-42 F.W.A., 9781



SITE ENGINEERING.
Sewerage - General Design Considerations

Make an investigation of existing sewers to determine
whether they will be adequa%g at all tines %o carry away sanitary
sewage and storm water without overflow or back-flooding. This
is important both in comnection with site selection and project
design -~ especially so in the case of a combined sewer system
to which basement drains will be connected.

In the general layout of sewer lines:

Locate sewers in or along project streets and drive-
ways so far as feasible.

Design main and lateral sewers in straight lines and
at uniform grades, insofar as the site plan and topog-
graphy permit.

Coorcdinate the sewer Jesign with that of other wtili-
ties; check narticularly for conflicts in the grades
of storm and sanitary sewers.

Lay out sewers sc as to avoid existing trees which are
to be preserved.

Provide manholes on all sewers {1) at intervals of not more
than 400 feet, (2) ab definite changes in direction or breaks in
grade, and (3) at junctions of main sewers and principal laterals.

1e exceptlon to this e ma e nads where, - 1 ged
Som ntion to this rule may be made where, due to rugged
ography, excessive cost would be involved.)
topography, s t would be involvad

Provide clean-outs at the upper end of sanitary sewer
laterals (excbpt when the lateral is not over 150 feet in length
from a manhole) and at changes in direchion where manholes are
not proposed. Where sewers are quite shallow and arce located in
unsurfaced areas, clean-outs need not be brought to the ground
surface.

Show clearly on the sewer plans the locations and necessary
invert elevations of all Tines, also existing ground contours and
finished grades at buildings and at occasicnal intervals along
roadways, walks, etc. Sewer profiles will be required only at
the direction of the construction agency.

8
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SITE ENGINEERING,
Sanitary Sewers

Design sanitary sewers for a maximum flow of approximately
600 gallons per day per DU, with sewers flowing half full., Make
additional allowance for infiltration if the lines are to be laid
in water-bearing sand.

House connections to sanitary sewers may be 4~inch or 6-inch;
short laterals should generally be 6-inch; all other sanitary
sewers, particularly thoses in streets and drives, must not be
smaller than 8-inch.

Where sufficient fall can be had without laying sewers at ex-
cessive depths, provide grades which will produce a velocity of at
least 2 feet per second, with sewers flowing full.

Sanitary sewers are in no case to be laid in the same trench
with water suprply piping.

Avold any surface drainage connections to separate sanitary
Sewsr Sysiems.

When a sewage pumping station is necessary, provide two pumps,
each capable of hancling the maximum rate of sewage flow, the pump-
ing eguipment to be located in a dry well. DTesign the sewage sump
of such capacity thet float settirgs will permit at least a 15-
minute operation of one pum. Whenever possible, provide an over-
flow from the sewage sump, such overflow to onmerate only in case of
power or pump failure. Size the discherge line from the pumping
station to carry the discharge from both pumps operating simultane-
ously.

_2-1-42 F.W.A. 9781
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SITE ENGINEERING, 10
Storm and Combined Sewers

Storm sewers must in general be provided to the extent that,
in the project grade design, surfece drainage can not be shed
directly into public streets.

Fmploy the rabional method in the design of storm and com-
bined sewers. Tne sanitary sewage flow may generally be disre-
garded in combined sewer desgign.

Assume a rainfall frequency in each case which is related
to the risk involved. ZFor example, if the only result of sur-
charging a storm sewer will be some little ponding between
street curbs, a 2-year rainfall frequency (corresponding, say,
to a rainfall rate of 2 to 3 inches per hour) may ve deemed
satisfactory, vhile if the sewer drains a deep "pocket" and
inadequate capecity might result in serious property damage, a
frequency of 25 years or more (correspmonding, say, to a rainfall
rate of 4 or 5 inches ver hour) may reasonably De assumed.

Rainfell rates may be taken from the accompanying chart
ertitled "Rainfail Intensities®, or from local records.

For convenience, sewer sizes may ve taken from the chart
entitled "Pequisite Diameters from Storm Sewers". If the rain-
fall rate varies from that upon which the chert is based, adjust
the drainage areas proporiionately.

When sufficient fall can be had without laying the sewers
at excessive depth, provide grades for storm and combined sewers
that will produce a velocity of at least 2% feet per second, with
sewers flowing full,

Minirmum pine sigzes for storm and combined sewers are as
follows (these do not apply in regions having a very low rain-
fall intensity):

Sewers drainage streets and main drives 12 inches

Sewers draining service drives 10 inches
Connections to s*orm water inlets

in streets and main drives 10 inchies
Connections to storm water inlets in

service drives 8 inches
Connections to storm water inlets in

yard areas 8 inchss
Downspout connections 6 inches

Storm water inlets must be located in general at points
determined by the grade design, However, the sewer designer
should check the need for and the adequacy of inlets so located.
(The grading and the storm sewer design can be performed advanta-
geously by the same engineer.)

2-1-42 F.W.A, 9781



SITE EGINEERING,
Storm and Combined Sewers

In general, use catch basins with trapred outlets on com-
bined sewers, and simple iniets without catchment space on storm
severs.,

Arrange drainage facilities in such way that reliance will
not be placed on the functioning of single storm water inlet or
drain, if its stovpage would couse the flooding of a building
floor or other serious damage. Set inlet gratings 2 or 3 inches
below finished grade.

Where soil conditions and slc =s permit, let roof dovmspouts
discharge onto spiash blocks at tie ground level; otherwise, »pro-
vide storm sewer connections.

2-1-42 F.W.A, 9781
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SITE ENGINEERING. 12
Water Distribution

Size water distribution lines for domestic supply only for
rates of flow derivel from tre Ciasram entitled "Maximum Momen-
tary Demands for Domestic Water Suunly.® The lines should be
capable of delivering these flows withk a residuel pressure of
not less than 8 lbs. per so. in. (15 l»s. per sg. in. for flush
valves) at any fixture, after ellcwing for Dlpe friction both in
the distribution system and in btilding piping, static gain or
loss, and pressure lose throuvgh meters. The letter drop may be
taken from the diagram, "Approximate Pressure Losses through
Cold Water Meters.M

In computing pive friction for domestic supply lines, and
fire mains as well, take intc account the characteristics of
the water and size piping so as to make reasonable allowance
for corrosion and incrustation.

An adequate system of fire meins must be provided —- by
the city, if possible; otherwise zs & nart .of the vroject. It
is important that the adequacy of EXLStIP” mains be investigated
at the time of site selection.

The fire flows available at each building, with pumper
streams end with nose lengths not exceeding 300 feet, should be
approximately as fcllows:

For detachked and twin houses 500 GPM
For row houses znd flsts 750 to 100C GPM
For 3-story spartments 1500 CPM

The domestic water supply demend can generally be ignored in
sizing meins upon which fire kydrants sre located.

An important checlz upon fire hydrant smacing is the follow-
ing: there should be =n averags of not mors then 120,000 square
feet of preject area mer hydrant (150,000 square feet for very
low denisty »rojects) in the case of pummer streams, and of not
more than 109,000 sguare feet for direct streams; large open
spaces are excluded in each case.

The minimum diemeter for fire mains (looped) is 6-inches.
Dead-end meins should be 8-inch. Make fire hydrant branches
6~inch.

In the distribution system layout, keep large size lines
within street areas, preferably in tne grassed area at one side
of the pavement. Fire hydrants should be kept off of metered
lines, so far as possible.

Locate fire hydrants so that they will be accessible, pro-
tected from traffic hozards, and will not obstruct walks, road-
ways or parking facilities,

R2-1-42 F.W.A., 9781



SITE FNGINERRING. 12
Water Distribution

Provide a systematic arrengement of valves, the maximum
length of main to be cut out of service to be anproximztely
1200 feet. Valves are reovired on hydrant branches only on
lerge size mains or when hydrents are subject to demage by
unusual trzffic hazards.

Specify pining moteriels for permenence, so far as
feasible, taking intc account ground conditions and the weter
analysis. Coppser tubing is not now aveilable and the use of
zinc coating is restricted., Eowever, ferrcus materials are
available and can be vrovided with protective linings and
coatings. Cement-asbestos pipe also is available.

2-1-42 - F.Ww.A. 9781



SITE ENGINEERING. 14
Gas Distribution

Calculate pipe sizes as here “escribed, or otherwise in
accordance with accepted practice. The following is a simpli-
fied design procedure, apnlicable to low pressure systems and
intended primarily for projects supplied through one or more
master meters:

Ascertain from the gas company the characteristics of
the gas and its pressure at the point of supply
(generally the project side of the meter).

Select the longest run of piping from the point of
supply to any dwelling unit, noting the number of
dwelling wnits served at critical points along its
length.

Given the characteristics of the gzs, also its uses

as determined from the Utility &nalysis, refer to the
diagram entitled "Approximate Peak-Hour Ges Demond,"

for the peak-hour loads at ssch of the critical vpoints.
Note that this diagram does not cover space heating,
additional allowance for vhich should be made as follows:

For 1 to 10 DPg - 100% of the specified input of
connected heating avrliances.

For additional DU's —~ 80% to 90% of the specified
irput of such eppliances.

Determine the available nressure loss in the distribution
system by deducting from the initial pressure (a2t the
point of supply) the requisite residual pressure at the
apnliance (generally about 3 inches) and a drop of 0.5
inch within the building. (Cne inch of water column
equals 0.58 ounce. )

Take pipe sizes from the disgram entitled "Reguisite
Diameters for Low Pressure Gas Mains," by entering

this diagram on the horizontel line correspcnding to
the total length of the piping run. Where such line
intersects the diagonal line rerresenting the avail-
able pressure drop, draw a vertical line. Proceed
upward and/or downward on this line to the "cubic feet
per hour" at each of the critical points above selected,
and note required pipe sizes. (For artificial gas use
$=0.45; for natural gas use S=0.60.)

Follow the szme procedure for shorter runs in the system,
but maintain a reasonsble uniformity in sizing.

2-1-42 F.W.A, 9781



SITE ENGINEERING.
Miscellaneous Site Improvements

Miscellaneous site improvements comprise spray pools, retaining
walls, garbage collection piatforms, fences, clothes line supports,
flag poles and other similar construction items not included in
building or utility work. :

Spray pools: Uée concrete for the spray area surface, but only
with temperature reinforcement and without joints. Provide gravel
or other sub-base only when scil conditions are unfavorable.

Grade the spray area flush with the surrounding surface; avoid
curbs. Do not drain outside arcas into the spray area.

Retaining walls: Avoid retaining walls, especially reinforced
concrete walls, so far as topography and other conditions permit.
Where high walls must be constructed, provide a fence or rail along
the top.

Fences; Use wood fences onlv.

Clothes line supports: When posts are employed use wood only.
A 6-inch round post is strong enough for all such uses. If sawed
lumber must be employed, e.g., for central drying yards, design the
supports for the following clothes line pulls:

One 20-foot line €0 1lbs. )

One 25-foot line 120 1lbs. ) Add 30% for each
One 30-foot line 1€0 lbs. ) additional line
One 35-foot line 200 ibs. )

Design for a stress in the wood of about 2000 1lbs. per sg. in.
Flag poles: Specify wood poles only.

Street and Directional Signs: Specify wood only.

Sand Boxes and other apparatus or permanent fixtures in most
cases should be located on impervicus surfacing.

15
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LAWNS AND PLANTING.
Trees, Design, Maintenance

The objectives of these standasrds are economy, satisfactory appear-
ance, and ease of maintenance. These objectives can be attained by
simplicity of design and suitability of plant materials.

Existing trees and other vegetation should be saved and used to the
fullest possible extent. Free-—standing trees should be shown accurately
on the survey. In wooded areas, road and buvilding locations should be
checked after staking but where possible before clearing the site, to
permit changes of location to save trees. Correlate grading plan with
tree locations and elevations. During construction protect trees and
surrounding soil and strong fences; provide fertilizers, pruning, water-
ing, etc., as required in each case.

Planting design should be studied in elevation as well as plan.
Consider ultimate height and spread of each plant to avoid future prun-
ing, respacing, and moving. Do not let the vlanting become a trivial
dscoration of individual buildings., Plant for breadth and an effect of
simple practicality; plant to facilitate land use.

Planning for economy of msintensnce is a primary requirement.

Plant lists should be siort; using a large variety of material increases
initial cost, maintenance, and replacement. Avold rare and expensive
plants. Do not plant easily damaged flowering trees and shrubs in un-
protected public areas. Avoid the use of scattered and intricately out-
lined shrub groups; keep down the number of freestanding trees in lawns
which will be cut by a power mower. Do not plant close or use over-
sige stock for immediate effect, thus increasing first cost and main-
tenance. Give the planting effective protection, either by its location
or by fences or by thorny hedges. This is especially important in high
density projects and near play areas. Budget the planting work. Re~
duce the number of plants rather than cut the allowance for soil prepa-

ration, fertilizers, and drainage, particularly where unfavorable soil
conditions exist.

Trees should be used sparingly. ZExcessive shade makes houses dark
and damp, stops air circulation, and may injure lawns and gardens.
Southern projects require more shade than northern ones. Shade require-
ments also vary with land use. '

Wide straight streets should usually have regularly planted trees
except where special cases of building groups indicate different treat-
ment. Narrow ones may have them on one side only, preferably on the
south or west side, for more effective shading. Longz curves in the
street plan usually have better visual effect if trees are used on both
sides or on outside curve. Narrow streets, short or broken into short
segments, or on sloping ground where one side of street is higher than
the other, are best planted with informally placed tress.

o142 F.W.A. 9781
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LAWNS AND PLANTING. 2
Small Trees, Shrubs

Street trees should stand at least three feet from pavements and
sidewalks. It is usually preferable to plant them on the house side of
the sidewalk.

Service drives can be improved in apvearance by planting trees;
usually they should be placed informally at points where shade will not
interfere with clothes drying and other rear yard uses.

Between rows of houses, trees should be used sparingly. From five
to ten large trees per acre of open space is a fair range. In a grass
or paved mell, a single row is often perfersble to a double one. Under
other conditions the large trees can be concentrated in groups at the
ends of buildings, breaking long vistas and giving dark shade to con-
trast with the sunny courts. Fetween the ends of buildings, trees
have the desirable effect of separating the wall planes of the buildings
as seen in a perspective view. In locating shade trees, study the
-orientation and plant the trees to give shade when and where it is
wanted.

Small trees, or kinds that do not cast dense shadows, can be
planted close to buildings where they will compose well with the lines
of long architectural vistas. Small trees planted near the center line
of a rear court will reduce noises, give privacy to the dwellings, and
improve the rear yard area visually. Under-planting with flowering
trees may be desirable in areas where existing trees are numerous.

Good growing conditions are necessary for good tree growth. When
the existing conditions are unfavorable, use a few clumps of trees and
provide them with good soil and effective protection. It is always
better to plant trees on a fill than on a cut.

Shrubs should be used in large masses only when required for
practical reasons, as to prevent erosion on slopes or as a ground cover.
Most shrub plantings should be as individuals or in small groups. At
fronts of buildings shrubs are planted to mark the location of entrances
and (in long rows) to break the view of steps and platforms. At rears
of grouped dwellings shrubs are advantageously planted to mark the
boundaries between units and to screen the waste receptacles, etc., that
are kept at the kitchen door. Near the corners of buildings, or between
their ends, shrubs tend to make a project seem less crowded by separating
the structures visually and reducing the amount of exposed wall.

Do not plant too close to buildings. Allow ample space along
walks to permit normal growth without crowding.

Continuous shrub plantings around foundations of buildings should
be avoided. The lawn may extend up to the buildings at intervals. If

2-1-42 F.W.A, 9781



LAWNS AND PLANTING.
Hedges, Vines, Herbaceous Plants

planting is done at windows, use low growing varieties. Plants at
corners may be large-growing shrubs or small trees. High shrubs usually
should not be used in front of lattice work intended for vines.

Avoid spotty nlanting and the use of free-standing shrubs in lawns.
This kind of planting increases maintenance.

Hedeges may be used in small amounts at the management building, in
ccnnecticn with play areas, and et a few strategic points in the site
plan, as at strset corners and along project boundaries. Preference
should be given to snecies that have an acceptable appearance if pruning
is not done. Satlsiactory mzintenance of clipped hedges cannot be
assured in rental housing.

Vines are usually easy to mairtain and should be used liberally.
On masonry walls, espccially oa blank ends of buildings and in narrow
courts, vines reduce noise and glare and tend to diminish the crowded
effect of large projects. On frame conshruction use vines only on
support and use kinds that do not damage the construction of supports
and buildings. Apvronriate vines should be used on fences. Strong
growing vines are useful as ground covers, especially on banks.

Herbaceous Planis. Avold the ure of herbaceous flowering plants.
dmple provisions should be mede where possidle for beds for annuals or

3

perennials planted by tenants. -

Selection of Flants should be based on these factors:

Climate: Limit plant selection to varieties which, by
local experience, have proved hardy in relation to
gseasonal temperatures and precinitation.

Soils: Select plants to suit soil conditions, particularly
extreme soil conditions such as light, dry sandy soils

with limited water supply or heavy, wet, low, poorly
drained soils.

Availability: Only stock that is normally grown in
nurseries within reasonable distances of the project
should be considered.

Freedom from Insects and Diseases: Only those varieties
known by local experience to be resistant to insect and
disease attack should be planted.

Life and Rate of Growth: As a rule, long-lived plants
should be selected, provided they are not too slow in
~ growth. Plants of such rapid growth that they require

frequent pruning should be avoided in most cases.

2-1-42 F.W.A. 9781
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L LAWNS AND PLANTING. 4
Spacing Standards, Grass

Fast growing trees and large shrubs may be used for quick
shade, but avoid plantinz such trees as poplars too close
to buildings or walks whore strong growing roots may
cause damage. A4void trees that damage sewers.
Dursbility: Avoid the use of delicate plants. The plant-
ing will be subject to relatively heavy wear and will not

always have gkilled mzintenancs.

Standards for Spacirz: It is recognized that spacing of
plant materials may vary according to the function of the
The following chart is a guide to minimum

The tree

planting.
spacing under the sizes and shapes indicated.

spacings refer to streets and courts, not to screen or
shelter vlantings or groups of erect trees, which should
be closer. On narrow stre=tes, trees should be staggered.
In hedges, shrabs should ususzlly be 18 inches apart and
up to three feet if strong shrubs are planted as an un-

clipped hedge.

MINIMUM SPACIEG TABLE FOR TREES AND SHEUBS

Leras Medivm Small
Type of Plant Height Diat, Height Dist. Height Dist.
Anart Apart Apart
Trees:
Erect £0-100! 351 25501 30! 15-25! 25!
Round-headed " 401 . " 35! " 30!
Spreading " 50! " 40! n 35!
Shrubs:
Erect €-15' 4! 461 31 Under 4! 2!
Round~headed " 5 " 41 ! 31
Spreading n 6! " 51 " 41

Grass. In order to protect the project site from erosion by water
and wind, and to form an earth surface on which people can walk, all
disturbed land (including disturbed or trampled areas, outside the con-
tract limits, resulting from the contractor's work) should be planted
with grass. Suitable soil skould be assured throusgh apnicohriate
specifications. In order to preserve as much as possible of the exist-
ing surface soil and natural growth, any areas not actually necessary

for contract operations should be reserved and protected.

Topsoil shall not be brought in unless tests indicate that it is
needed. Tests shall be made by local agronomist. Approval of need of

topsoil shall be by construction agency.

2-1-42 F.W.A. 9781
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LAWNS AND PLANTING.

Costs

Cost Limitations: The folléwing costs should not be exceeded,

unless justification is made for mnusual site conditions.

DENSITY

UNITS PER ACRE

PROPERTY  NET

5
10
15
20
25
30

9
15
20
25
30
40

PLANTING

——taie e e

$35.
30.
27.
.25,
22.
18.

Property density is based on the land acquired for the project.
Net density is project area minus playgrounds, unbuildable land, and

public streets.

"Planting" includes material and labor cost of planting trees,
shrubs, and vines, and of work on existing trees normally done by the

landscape contractor.

2-1+42
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i LAWNS AND PLANTING.
: ! Costs

Cost Ligitations: The following costs should not be exceeded,
unless justification is made for unustal site conditions.

P

DENSITY
UNITS PER ACRE PLANTING
PROPERTY  NET i

5 9 $35.

10 15 30.
15 20 27.
20 25 25.
25 30 22.
30 40 18.

Property\density is based on the land acquired for the project.
Net density is project area minus playgrounds, unbuildaeble land, and
public streets.

"Planting" includes material and labor cost of planting trees,
shrubs, and vines, and of work on existing trees normally done by the
landscape contractor.

2-1-42 . F.W.A. 9781
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DWELLING DESIGN. 1
Controlling Factors

Before proceeding with the dwelling plan studies, determine the
following:

Limiting neighborhood customs

Local climatic conditions

Heating system and fuels

Type of construction and kinds of materials

Handling of garbage and wastes, and storage of fuels

Topographical and subsurface conditions which may affect the plan,
its entrances, servicing, etc.

Established density and its bearing on the prospect from the va-
rious rooms of the dwelling

Relation of utility services .

Cost limitations



DWELLING DESIGN,
General

Due care should be given to develop designs which take appropri-
ate advantage of site conditions, views, trees, and influencing cli-
matic conditions, in order to produce homes with esthetic expression
and appeal.

Planning should be studied for correlation with construction.
For economy, avoid offsets in walls and partitions where reasonably
possible. Limit bearing partition openings to eight feet. Plan gen~—
erally for use of stock sizes, of control materials and manufactured
parts. The use of stock lumber lengths, however, is often less im-
portant than maintaining minimum floor areas and stock sizes in other
materials.

Ascertain fire insurance classifications and rates and adjust
the design so @s to obtain protection economically.

Variety of types for dwelling units and/or tuildings should be
kept to & minimum in each project.

Grouping dwelling units in buildings: Breaks in exterior walls
and roof's should be evoided unless reguired by the plan of the adja-
cent unit. A4veoid straight lengths of buildings exceeding 20C feet
unless expansion joints are required. In concrete construction avoid
lateral cifsets of more than 6'-0" and changes in floor levels of
more then 18-inches,

Floor levels should be in definite relation to the established
finished grades at each individual building.

Orientation of buildings should be favorable for the effects of
sun and breeze in localities where important.
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IWELLING DESIGN. 3
Items Affectirg Unit Planning

Basements in other than apartment buildings chould rot be used, ex-
cept where deep foundatinns (214" or more) are necessary, or where
steep grades make then economical. Tor apartment buildings they should
be limited to actual requirements.

If basemente or part tasements are nsed, they sliall be provided
iy ] (Y iy
with means for lizht end ventilation of not less tkan 2% of the floor

area.

red habitable unless finished grades
re below the floor level on one side and velow 4'-0" high window sills
on the orposite side.

Crawl Spaces, whnen provided, under buildings with closed in founda-
tion walls or on pier foundeticn, shall have the earth graded to drain

away from the building, w' kL no nocikets or depressiors left to collect
water under or adjacent to the building.

£11 crawl spacss shiall provide a clearanne of at least l8-inches
from ground to wood framing merbers. In the case of closed in founda—
tions an aecess door to the crawl spece shall bte provided. This door
should e located near the low point of the grade at each tuilding, and
its sill should be at leagt 2-inches zbove the suteide finisned grade.

floors on greund for nabitsvle rooms may be used only in

e it is accepted practice in the locality.

3 A
25 aud wre:r

Flumbing stacks. Meke layout of plumbine fixturss in each unit so
that stacks may Le combined where feasibie.

£ .

Chimney flues of adjacent units should oe grouped.

Mechanical ventilation is not acceptat”™ . in lieu of natural ventila-
tion,

Minimum ceiling heizht in spaces used for living pwrposes shalil not
be less than 7'-1C" in tine clear,

Furniture placement should bs carefully checked in the preliminary
stage and zgain in ths working drawing staze in its relation to electri-
cal and heating layouts, windows, and door swings.

Eliminate all unnecessary projectine cornsrs.
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DWELLING DESIGN., 4
Items Affecting Uhit Planning
Minimum Room Sizes

Items Affecting Unit Planning

Distribution of dwelling units: See Standards on "Site Planning"
herein.

Standards for plannine the unit are discussed in detail in the fol-
lowing pages under headinss for the various rooms or other spaces which
maxe up the dwelling. See also the accompanying typical dwelling unit
rlans, indicating suggested layouts which meet the requirements of the
Standards. These plans are not intended to discourage the development
of others to better meet local conditions or environment.

Minimum Room Sizes

LiVING TOOM trtertneetnennseneessannonesnsasannenn . 160 sq. ft.*
Kitchen ooviviniiiiniiiiiiineninnenn, Cereee e . 50
Principal bedroom cueiveri i iiiiiiiianeiienineen, . 120
Additional bedrooms for 2 person OCCUPANCY seev... . 100
Additional bedrooms for single occupancCy ......... . 70

Storage space in addition to required closets ..... 30%**

The minimum aggrezate area of the living room and kitchen shall be
increased 10 sauare feet for each person as shown on the following
table, to accommodate dining,

Minimum area of living room and kitchen and dining space:

2 persons - 1 bedroom - 230 sq. ft.
4 persons - 2 bedrooms - 250

5 persons - 3 bedrooms - 260
6 persons - 3 bedrooms - 270
7 parsons - 4 bedrooms - 280
8 persons -~ 4 bedrooms - 290

*When space heater is in living room add 15 sq. ft.

**Minimum in l-bedroom units is 25 sqg. ft.
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DWELLING DESIGN. 5
Minimum Tacilities

Minimum facilities shall be provided in sach dwelling unit as fol-

lows:

Rooms and room sizes in accordance with the previous table (includ-
inz at least one principal bedrcom).

Dining cpace, allowing for standard table and chairs, sufficient to

A,

uccommoda+e the family.

Kitchen range, refrigerator, sinit and laundry tray with movable
drain b board tase cabinet, and kitchen shelving,

Hot and cold running water inside the hcuse; also water connections
outside for watering yards frout and back.

Private toilet and bathine facilities.

Electric lichtins.

Heating adequate to maintain 70 degrees (See Heating).

One coat closet, one linen closet, and bedroom closets containing
space of approximately two linesl feet for each person. (Ses "Closets™".)

General storage space of not less than 30 square feet and at least
two 12-inch shelves. ({See "Storage Spaco,") except that one bedroom
units may have not less than 25 saquare feet.

Fanges and refrigcerators shall be furnished by the project when
deemed needed. Justificaticn for installation or omission shall be
based on local needs determined from well considered local opinions,
representation from military or naval post or defense industry as to
whether or not the defense workers will have their own. (See Policy
and Procedure).
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IWELLING DESIGN. 6
Living Room

The minimum width is 10'-6". The layout of the living room should
be such as to accommodate a couch or davenmport (6'-9" x 3t-0"), two
easy chairs (2'-6" x 3'-0") 5 desk or table (2'-0" x 3!'-4"), radio
(2'-8" x 1'-4"), and other incidental furniture. The room erea re-
guired will depend on how many persons the dwelling will accommodate,
whether tke room will be used for diningz, and whether it contains a
space heater.

The use of a strip kitchen (equiprent in the living room) should
be limited to ore-bedroom dwelling units in which the tenant has ac-
cess to a separate or central laumdry.

If an open plan is used - omitting a section of partition between
living room and kitchen - the kitchen equipment should be shielded from
the living room by a jib-partition, and a rod provided on which the
tenant can hang a curtain.
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DWELLING DESIGN, 7
Dining Space

rovide seating and table space for the maximum number of persons
the unit will accommodate. The dining space must te located in either
tke kitchen or an alcove off the living room. This space should be
proportioned to fit the dining requirements and be adjacent to or in
the kitchen.

The space for dining is to be in addition to the minimum living
room and kitchen areas,

The clearance around dining table should not be less than as fol-
lows:

Main paseage--3t1-0"; if ssating is contemplated at
this passage—-31-6"; access to chzirs only--2'-6",

For design purposes the minimum sizes of dining tables shall be
not less than as follows:

2 people 2'-6" x 21-6"

L 2161 x 3161
5 n 3'-0" x 410" {seating at one end)

6 3'-0" x 6'=0", or 2'-0M x 4'-0" (seating at each end)
7 310" x 6'-0" (gecting at one end)

g 310" x 81", 410" x 410", or 3'-0O" x 6!'-0ON

(Seating at each end)

2_1"'42 F' VVY. -A.n 987]—



DWELLING DESIGN, 8
Kitchen

Refer to detail sheet showing spaces for equipment, and "Minimum
Requirements." More than the minimun required kitchen area is usually
desirable,

Good kitchen equipment plamning calls for the following:

Sink should have work surfaces - drain board or work top -
on each side.

Range and refrigerator should not be placed together.

End of laundry tray and kitchen sink should nct come within
6" of wall or high refrigerator.

Provid~ 2 minimum clear space of 3'-O%" in front of kitchen eauip-
ment, and 3'-€" in front ¢f the sink and troy for use of washing ma-
chine.

Provide access to the water heater as required for its operation
and maintenance,

Provide adequate and convenient shelving, none of which shall be
located over the rance. Tha recuired amount of kitchen shelving, not
less then 12"wide, ardrtcounting base cabinet, shall be not less thani-

l-bedroom unit

22 lineal feet

2 n L7 i 1
3 n LY} n n
4 n L X¢! n n

Arout one half of this shelving shovld be open; one half inclosed

as wall czbinet space.

In addition to the above 12" shelving a 55" deep shelf is desiredble
over the sink and tray and work table. See detail sheet referred to
above.

Locate ranges at lesast 2'-O" away from any window jamb. This is
to reduce the fire hazerd which exists when window drages can blow over
the rangs.

If coal is used for cooking, allow space and clearance of 4'-6M" x
21-én for coal bturning range, and provide flue in masonry chimney.

Space in the kitchen for a small, tenant supplied, table is desir-
able.

As much storage capecity as possible should be developed where it
can be resched without stepping on a chair or ladder, Shelves within

2-1-42 F.W.A, 9781



DWELLING DESIGN.
Kitchen

convenient reach can be located on any wall of the kitchen. A kitchen
or utility closet should be provided as an adjunct to the kitchen when-
ever feasible, and kitchen shelving in addition to that required may be
located therein.

The kitchen, or storage closet opening off kitchen should have
space to keep a washing machine. An opening through which washing ma-
chine is frequently moved must be 2!'-8" clear,

Preferably, the back door and entrance to utility closet should be
near each other, ‘

Laundry facilities for all size units shall consist of a combina-
tion sink and laundry tray in the kitchen, 42" long.

Where fixtures and equipment will be provided by the Government
use only sizes so supplied.
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DWELLING DESIGN,
Bathroom

Each dwelling must be equipped with a bathtub, lavatory, and in-
side flush toilet.

The bathroom should be accessible from each bedroom and from the
living room without passing through a bedroom or the living room.

The bathroom must have a window (or ventilating skylight).

Generally the bathroom should be back to back with a batkroom in
an adjacent unit, or with a kitchen. TFor economy, the bathroom fix-
tures should be aligned along the pipe stack wall. If the stack is to
be exposed, the unit should be planned so that the stack will come in
a utility room or closet.

Provide a medicine cabinet with a mirror aprroximately 12" x 16",
Set with the center of the mirror approximately 5'-3" from the floor,

Install a wood strip on the wall (4'-6" from floor), for attach-
ment of towel bar and other accessories. Provide one 24-inch towel
bar and a toilet paper holder.

In large units the lavatory may be in separate compartment.

10



IWELLING DESIGN. 11
Bedrooms

Each bedroom should be désigned definitely for either one or two
person occupancy, but one person bedrooms are not recommended. The
maximum area for a single person bedroom is 80 sq. ft.

No bedroom should be less than 7!'-0" wide.
Bedrooms are to accommodate the following furniture:

Principal bedroom: twin beds, child's crib, dresser,
and chair.

*Secondary bedrooms for two persons: twin beds, dresser,
and chair.

Secondary bedrooms for one person - single bed, dresser,
and chair.

The plan should not be predicated on the use of Doubledecker beds,
but beds should be so placed as to permit their use.

For design purposes, the size of bedroom furniture can be taken
as follows:

Double bed « v o o o « o « = o +» o 4&'=6N x 6'.ON

Twin or single bed + « v & o« + +» » 3'=31 x 61O

Child's crid & 4 &« v v v v v v o o R'-6" x 4¥-6N

Dresser. . . . . © e s e e s e e s 1'-10"x 3'-0O0

Chair. « v v v v v v v v v v v 0. 1'-6" x 1t

Minimum areas for bedrooms are sufficient for placement of furni-

ture and circulation, if they are carefully designed and properly pro-
portioned for the purpose. Up to 10% more than the minimum required

area is often desirable.

The standard closet or closet recess should be accessible directly
from the bedroom. A door should be provided for each bedroom.

*One secondary bedroom for two-person occugancy in units of 3 or
more bedrooms may accommodate a double bed in lieu of twin beds.



DWELLING DESIGN,
Closets

In each dwelling unit provide a coat closet, a linen closet, and
a closet for each tedroom, the latter to have at least two lineal feet
per person., Minimun depth for omen closets is 24 inches; with closed

or partly closed fronts, 22 inches in the clear.

Linen cloget: Preferable size approximately 14" deep by 20" wide.

Provide docrs to closets in or directly visible from living room.
Bedroom closets shall have open front to ceiling and be provided with
curtain rod.

Frovide closet shelves, hook strips and hooks, hanging bars, and
curtain rods. -Cozabt and badroom closets to have two 12" shelves each
(see cloest detail).

Closets under public stairs are not recommendad. If used, their
construction must have a 3/4 how minimum fire resistance rating.

2-1~-42 FW. A, 9781
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. DWELLING DESIGN, 13
Gene:al Storage Space and Heater Roam

It is preferable that the general storage space be self-contained
and separated from the space containing the heater., If possible, part
of the reneral storage space should te either outside or convenient
to the outside for storzze of garden tools, bicycles, wheeled toys,
screens, etc. (See MNinimum Facilities)

If coal is used for fuel, the heater (except space heater) must
be located in a separate heater room or basement, and sufficient space
provided for stoking and removing ashes, minimum of 3' 6" from wall
to front of furnace, or 2! 6" to door or opening.

Provision must be made for access to the furnace and domestic
hot water heater. Access is necessary to the furnace breeching, tem-
perature controls, blower fan, and water heater burner. This may be
arranged through removable panels.

A narrow, deep space is ineificient for storage (minimum width
3t-8"), Such a space is better divided into two closets.

~ Where adequate general storage within the dwelling unit is not
practical - as in apartment units - space for storage should be pro-
vided in central locations. lowever, at least 8 sq. ft. of general
storage space must be within the unit, preferably, adjacent to -the
kitchen, .
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DWELLING DESIGN, 14
Coal Bins

Coal bins at individual dwellings shall have 2 minimum 1-1/4 ton
capacitye.

Height is affected by delivery schene, Coal may be delivered to
bins by means of chutes from the coal trugky manually by use of bags
where economically feasivle, or by means of small delivery truck
equipped with large tires which could be wheeled acress liawns.

The distance that cozl can be chuted will depend on nature of
coal and delivery equipment.  Sized coal can be chiuted, as measured
horizontally, about 2 to 2-1/2 times the fall of the coals The dis-
~tance coal falls will be the distance to waich the spillway of truck
can be elevated less bin height. High 1ift trucks are available which
can be raised about 10 feet above ground. However, if chuting is de-
pended upon, make investigation regarding local coal dealers' equip-
ment to deterrmine maximum chuting distance., This distance may also
be limited by local lazbor regulations which prohibit the use of chutes
above a maximum distance. It may not be local practice to chute de-
liveries of small amountse

Bin should be so designed that it forms an integral part of the
dwelling unit either within the tuilding or as an exterior feature
combined possibly with a covered porch and storage spaces It shall
have two openings with hinzed covers or slides; one opening for de-
positing coal, the other for removal of coal at floor of bin.

Bottom of access door for removal of coal shall always be at
level of coal bin floor without any threshold. Provide baffle over
shovel door on interior of bine

For chute delivery of coal it is advantageous to have the filling
opening of the bin reasonably low.

Where access to coal may be arranged directly from the heater
room, the floor of the latter and that of the coal storage bin shall
be on the same level, Where coal bin floor is at a lower level and
access is from the exterior, some feature to give shelter from house
to the point of access, such as projecting eaves or roof should be
provided.
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DWELLTNG DESTGN. 13
Stairs

Straight run stairs are preferable, Winders must not be used.

Stairs with 7-2/4" risers, and 9 = 1/2" treads, exclusive of nos-
ings, are rzccmmended. Stairs risers should not be greater than 8
inches and treads not less than 9 inclies,

Treads chould be of hard wood or non=-slip cement. Open risers
shall not be used, except to individual basementse.

The minimum width of stairways and hall is 310" between wall fin-
ishess A minimum head-rcom for stairs of approximately 7 feet, meas-
ured vertically from the top of a riser, is desirable. Stairs to in-
dividual basements may be 2!'6" wide, with 6'6" head-roon.

A continuous hand raill rust be provided for each stair rune. These
should be well anchered and their ends should be returned to the wall
te avoid catching clothing,

Windows and electiric outlets for stezirs or halls may furnish il-

lumination of only woderate intensity, but should be located so as
to avoid dark areas.,
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DWELLING DESIGN, 16
Windows

All habitable rooms shall have direct outside exposure of one or
more windows having a total glass area of not lesswthan 10 per cent of
the floor area of the room. In kitchens the minimum total glass area
of windows and glass (if used) in the door shall be 15 ver cent of the

floor area,

Pifty per cent of the required glass area shall be arranged so
that it can be opened. When double-hung windows are used, both sash
(upper and 1ower§ shall open for ventilation. Windows should be lo-

cated as near the ceiling as practicable and should preferably open
to the top.

Generally the height of window sills should be between 28 and 36
inches. It is preferable to keep window jambs 12" from walls.

Windows in bathrooms shall have a minimum glass area of 4 square
feet.

Windows of stock types and standard sizes should be used.

Weathertightness, facility for window cleaning, and ease of opera-
tion are essential factors. Casement operators or sash balances of
types that will require excessive maintenance should be avoided. Wide
casement windows should have ventilator sections in the middle rather
than at the sides where likely to be obstructed by drapes.

Prevent heat losses through air lezkage, as follows:
Calking around window and door frames
Weatherstripping of sash and doors
Detailing of frames to provide fins or wind
bresks at contact with walls and lintels

Use full length screens at all windows which open.

Storm sash and storm doors should be provided in special cases
where design temperature is -0 and annual degree days 5000.
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DWELLING DESIGN,
Doors and Door Openings

Use stock doors generally.

The following door widths are recommended:

entrance - 2v gmn or 2t 10"
vedroom - 2t én
coat closet - 2V 6" or 2% O®

bathroon - 2' Oon

Any opening throuzh which 2 washing machine is frequently to pass
must have a minimm clear width of 2% 3%,

It is desiratle to loczte exterior doors to swing back against
gide walls when standing open.,

In exterior doors do not use glass in the lower part; but glass
in the uvpver part of front entrance doors is desirable and provides
an effective suriace for street numbers.

Hang doors end screen doors so that their swing will not obstruct
passace. Hane screen dcors on the same jamb with doors (not reversed).

For screen coors provide a center rail about 40 inches high to
serve as a puen bar. Frovide a protective guard on lower screen panel
o:

or panels, or make lower panel solid.

Equip screen doors with coil spring and hooks for fastenings, in
preference to mechanical latch.

17



DWELLING DESIGN, 18
Stoops, Hoods, and Porches

Establish the level of entrance stoops and porches as low as feasi-
ble in relation to surrounding finished grades. FProvide a railing on
- stoops or porches more than 18 inches high and on steps more than 3
risers nigh, :

Design entrance steps not steeper than obtained by 7-inch risers
and 1C~inch treads; risers not less than 5 inches high. Finish cement
treads (where used) so that when wet they will not afford a slipping
hazard.

Pest wood construction on concrete or masonry and observe require-
ments for termite control.

Provide a simple hood over the main entrance unless the eaves of
one-story buildings rroject enough to give protection. Divert or drain
roof water so as not to spill at entrances.

Forches should be either (1) entrance platforms enlarged for sit-
ting-out or (2) kitchen porches to be used for warm-weather work space
and sitting-out. Roofs of work porches should overhang to protect from
rain. Also, see "Coal Bins."

2~1-42 F.W,A, 9781



IWELLING DESIGN. 19
Wall Finish
Floor Finish

Wall Finish
Wall finishes shall be one of the following:

Painted, smooth, hard white plaster;

Flaster board with joints filled and covered
with washable factory coated fabric;

Plywood covered withwashable factory coated
fabric;

Wood (solid or laminated) of first quality
finish.

N

&000Ww

Floor Finish

Do not use flat grained soft wood for finished flooring.

Water—-impervious floor covering such as linoleum is recommended
to be placed over wood construction in kitchens and bathrooms.

Do not place linoleum on concrete floors laid on the ground. Floor
finish in such cases should be asphalt tile or equivalent, of colors
other than black or very dark color.

If asphalt tile flooring is used in kitchens or bathrooms, it shall
be of a type that will resist destructive action of strong alkali and
grease, Avoid brown or black solid colors ia asphalt tile because of
difficulty in keeping clean,




DWELLING DESIGN., 20

Painting

Paint or stain exterior woodwork. Paint tops and bottoms of all
exterior doors after fitting.

Paint exposed exterior fuel tanks the same color as the body of
‘,’\Tal 1S .

Painting for interior plaster walls of units shall be of resin
emision.

Plaster ca2ilinra read not be painted, provided they are left in
clean condition.

Paint interior dry wall and ceiling construction with eemi-gloss
0il paint, except factory coated fabric or plywood. FPlywood may have
special treatmants.

Paint front edge and unter side of shelving and hook strips of all
closets. Paint all surfaces of kitchen shelving.

0il top of shelves which are not painted.

Paint exposed plumbing pipes and exposed heating ducts the color
of surrounding surfaces. Z2RBreeching unpainted.

Where interior woodwork is stained finish with coat of varnish or
varnish and wex.
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DNELLING TESIGN, 21
Miscellaneous Detaills

Use stock deteils and dimension the work as to utilize standard
manvfactured materials.

Design eaves simply; avoid parapets.

Gutters and downspouts with splash block shall be provided for two-
story buildings. The eaves of one-story buildings without gutters and
downspouts should project at least 12 inches,

At areas and ramps provide gratings or railings.

Ramps to basement areas should have a slope not steeper than 1 to
8. Avoid placing outswinging windows where they may interfere with
headroom or passage.

Where winters are cold, provide means of closing foundation vents
and gable vents.,

Access doors in foundation walls should be at least 2 x 2 feet.

Provide access to attic space.

Flash all exterior openirgs in frame buildings unless protected
by roofs,

Wood siding should have not more than 8-inch exposure. The use of
flush joint wood siding is not recommended. If wood siding is used
over gypsum sheathing or fiberboard, break joints at studs and nail into
studs. '

Use asphalt shinzles only where the roof has a slope at least 5
to 12. Include felt underlay. Do not use wocd shin§1es on roofs. Do
not use roll roofing excert on rcofs with pitch of 1z to 12 or less.
Use only split sheet, mineral surfaced type mopped down.

Chimneys at or near the ridge shall extend at least 24 inches above
the ridge: and chimneys elsewhere should extend high enough to avoid
down-draft.

Vents must be provided for all gas-fired equipment, except ranges.

Thresholds of hardwood bedded in mastic should be used at exterior
doors.,

Weatherstrip exterior doors all around with felt in cold climates.
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DVELLING DESIGN. 22
Miscellansous Details

Mail boxes of ordinary exterior type, complying with United States
Postal Regulations, shall be provided for each dwelling unit (except
that gang mail boxes should be used in entrance vestibules of apart-
ment buildings).

Provide street numbers (contrasting with backsround). Omit door
bells or knockers except where knockers may be required for apartments
or flats removed from the entrance.

To avoid visibility from the air at night, do not select light
colored roof coverings nor coverings having reflective qualities.

Provide scuttle doors giving access to attic spaces. lMake open-
ings 2' x 3! with hinged doors fastensd with hook and eye. Where fire-
walls do not occur, build slat partitions in attic dividing dwelling
units.

Metal or spring counter balances and pulleys for double hung win~

dows should be omitted, and some simple device arranged to hold up the
sash. .

2~20~42 F.W.A 9781
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COMMUNITY FACILITIES. 1
General

Facilities for management and maintenance purposes shall be provided
in all projects.

Facilities for tenant activities shall be provided in projects of
100 dwelling units or more. However, to the extent that such facilities
as called for in these standards are available to the tenants in nearby
public buildings and outdoor recreation areas, such facilities may be
~omitted from the project, with Central Office approval.

Requests for such omissions shall state the type, location and ade-
gquacy of available non-project space, and the basis on which such space
will be available to the tenants.

¥here both management and maintenance, and tenant activities spaces
are to be provided they shall be incorporated in one Commmity building,
with outdoor areas serving such building, unless existing on-site struc-
tures are suitable for conversion.

Where only menagement and meintenance space is to be provided it
should be, where practicable, in a bnilding designed for conversion into
dwelling units. Such building shall be in addition to the number of
dwelling units required for the project.

Such building should be located, preferably in a central position,
easily accessible from all the project, and from the principal point of
entrance to the project, but preferably not on a main traffic highway.

Whenever practicable the Community building (or management and main-
tenance building) shall be constructed and used for the field construction
offices of the government and the contractor.

Cost of Community Facilities shall not exceed 3% of the total cost
of the project.

Space Requirements are as called for on the accompenying graph and
tables, for maintenance and repair, management, social space, and outdoor
general play areas. Where cost limitations may otherwise be exceeded, re-
pair and stock storage space mey be reduced up to 25% of the amount called
for, but ground space should be provided for possible future extension up
to the standard size. ’

Public Telephones: Pay telephone stations on project are desirable
unless public telephone facilities are otherwise available immediately
adjacent to project. Stations should be accessible at all times.

2-20-42 v F.W.A. 9781
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COMMUNITY FACILITIES ROOM AREAS BASED ON NUMEER OF DWELLING UNITS

3

Room or Space|Number D.U.'s |- 50 100 200 300 500 750 1,000
Management Space
Waiting Room - 60 120 180 230 300 300
General Office 110 120 180 260 300 460 480
Manager's Office - 100 180 18C 180 180 180
Rental Office - - - - 150 180 180
Aset, Manager's Office - - - - - - 150
Vault or Storage Space 10 20 6Q 60 60 60 80
Toilet, Coat Closet 30 30 60 80 100 100 100
Circulation, Walls 50 70 100 140 180 220 230
Total Mansgement Area 200 400 700 900 1,200 1,500 1,700
Maintenance Space
General Repair ** 220 220 400 300 400 500 540
Mechanized Repair - - - 300 400 500 540
Paint Shop 30 €0 120 160 200 260 280
Stock Storase - 200 360 500 700 800 900
Yard Station(if needed) * | - - - - 80 160 240
Superintendent's Office - - - - 100 180 180
Toilets, Showers; Lockers | 40 40 100 120 180 200 200
Circulation, Walls 60 80 120 170 240 300 320
Total Maintenance Area 350 600 | 1,100 1,550 2,300 2,900 3,200
Social Space
Community Hall GO0 | 700-800 | ¢00-1,100 { 1,800-2,C00 2,200-2,600 2,800-3,400
Small Kooms (aggregate) - 400-300 | 850~ 650 | 1,300-1,100 | 2,860-2,380 | 3,850-3,200
Kitchen 115 | 130-140 | 140- 155 180- 2C0- 210~ 240 210~ 240
Storage 25 110-100 150~ 135 240~ 220 230- 280 440~ 460
Toilets 60 100 120 180 250 350
Circulation, Walls 200 360 540 800 1,000 1,350
Total Social Ares 1,000 1,800 2,7¢0 4,500 6,750 9,000
Total 4rea of Building 2,000 3,6C0 5,150 8,000 11,150 13,900

Circulation and walls (including partitions) average 15% of gross area (10% of maintenance).
This percentage will be greater in small buildines. }
* If yard stations are not needed, this area may be added to shops or storage.

Number of small rooms in social space varies from 1 to 6 or &,
(See Chart in text).

*¥ Garage space in addition.
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COMMUNITY FACILITIES., 3
Management Space

Management space should be on ground floor. Good office light re-
quired, exposure praoferably not west. Separate entrance, close to grade,
with access from main project circulation; bench and parking place for
prams preferably at entrance; nearby parking for visitors' cars.

As noise protection, offices (particularly manager's) should be away
from play areas; if practicable, arrange other parts of bnilding to form
screen; also avoid proximity to dwellings. In internal plan of building,
arrange storage, etc,, to reduce noise,

Management space should connect with maintenance (for janitor serv-
ice and for convenient communication between manager and superintendent)
and with social space, particularly in small projects to facilitate super-
vision and for intercomrmunication between manager's office and community
hall.

- Subdivisions of management space are:

Vestibule, if climate requires one; may also serve social space if
separate locked door gives access to each,

Waiting room; for tenants and others while waiting turn at counter,
also informal conferences. Should have public telephone booth. Conveni-
ent access to one private office for confidential interviews. Good light
required, particularly at counter, Person standing either side of counter
should not look against light.

General office or work space; Tor bookkeepers, clerks, receiving
rents and serving as point of communication between tenants and manage-
ment. Ordinarily separated from waiting room only by counter; gate or
door also needed.

Maneger's office; if the only private office, should have very con-
venient access from waiting room. Should not be separated from general
office by waiting room; easy communication with all members of staff is
essential. If possible, provide small coat closet.

Second private office, in larger projects; for management aide,
rentals, visitors. Direct access from waiting room.

Vault; for storage of records and expensive equipment. Direct access
from general office.

Storage closet for supplies; coat closets; toilets (for office staff
only). If possible arrange access to these from all offices (except sec-
ond private office) without crossing public space or other offices. Toi-
let should not be next to manager's office,

2-20-42 F.W.A. 9781



COMMUNITY FACILITIES.
Maintenance Space

The shops and office should not depend on west light., Maintenance
space may be in basement story if good light and ventilation are assured,
and. topography permits service access at grade on one side. Should con-
nect with rest of building for janitor service, etc. Wheeled access re-
quired, preferably from main project street via service court, Court
should permit truck turning, parking of staff cars, storage of materials,
plus space for possible future construction of garage or other service
buildings; court preferably to be fenced, Maintenance space may be re—
duced if maintenance or handling of materials is done by central shops.

Closed garages shall be provided for maintenance cars and trucks
vhere the average Jamuary temperature is below freezing. Following is a
schedule indicating the number of cars required in relation to the size
of the project.

i

Number of Cars Mumber of Units
1 25 ~ 265
2 266 ~ 500
3 501 - 800
4 801 -~ 1,100
5 1,100 - 1,500

For projects larger than 1,500 dwellings a special study shall be
made.

Repair shop; general work place, Preferably not contiguous with
management offices., Light and wall space to be arranged with a view to
favorable bench locations, Five-foot delivery door with unloading plat-
form, May also have normal width outside door. In large proJjects shop
space may be informally divided into (a) general repair shop for car-
pentry, sheet metal and repair of small objects and (b) mechanical re-
pair shop, for plumbing, heating, and electrical work. Usually no par-
tition separation. Both require good access to outside door and storage
room door,

Superintendent's office; near delivery door, preferably between
shop and management space; window toward service court.

Storage room; for storing everything but paint and oil, Should
have wide door opposite or convenient to delivery door. This room is
locked; not to be used for circulation., Partition to be non-structural,

2-20-42 ' F.W.A, 9781
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COMMUNITY FACILITIES. 5
Maintenance Space

Paint shop; storage of material and equipment (but long ladders are
kept in main storage room) and small paint jobs. Requires good light;
corner location adjacent to shop door preferred. In some circumstances
entrance from outside only, reduvces insurance rate, If so, provide con-
venient walk connection to repair shop entrance,

Heating plant for manacement and maintenance space (and social space,
if any) if project hasn't central heat. Requires good ventilation; out-
side window desirable. Location depends on fuel; fuel delivery should be
from service court; provide convenient ash removal. Convenient access
from shop. The following approximate areas are based on a coal-fired
plant, and may be reduced for gas or oil:

Space 100 200 300 500 750 1,000 D.U.'s
Heater Room 60 75 125 200 250 300 sq., ft.
Coal Storage 30 50 75 110 160 200 sq. ft.

Coal storage should be checked against annual consumption and purchasing
policy.

Toilet, shower and lockers, Jjenitor's closet., ZLocate near shop but
not close to management space or superintenient's office.

Yard stations are storage rooms for ground maintenance tools (lawn
mowers, nose, etc.), for the use of project maintenance employes. Re-
quired only where large areas requiring project maintenance are located
at some distance from maintenance shops. May be freestanding, attached
to building, or in basement, the latter preferable if topography permits
ramp access,

Boiler rooms and paint shops shall be completely enclosed with fire-
resistive construction and equipped with fire-resistive doors. Basement
spaces shall be cut off from public halls and assembly rooms by incombus-
tible construction and doors.

2-20-42 F.Wedo 9781



COMMUNITY FACILITIES. 6
Social or Tenant-Activity Space

Social or Tenant-Activity Space

Note: In defense projects it is important that space
should be available for tenant activities of a social,
recreative, and educational nature. Many tenants will

" be newcomers, without local social ties, and their hap-
piness (which is the best insurance against high labor
and tenant turnover) will depend on the new friendships
they will form. There will be cases, however, where
existing buildines or neighborhood facilities will meet
the need for space for tenant activities, in whole or
part. Such conditions should be considered in the de-
sign of the commnity building and the play areas as-
sociated with it.

For buildings housing tenant activities see attached chart which indicates
recommended room areas for various size projects.

The main entrance should be near grade, with a paved and well lighted
area large enough for a crowd of people and connecting with main project
circulation. Some rooms, as craft and game rooms, may be in basement or
second story. Rooms for small children's use should have access to and be
substantially at grade of outdoor play space. The entire plan should be
closely correlated with outdoor terraces, walks, planting, and play areas,

Avoid northern exposure for all social rooms except kitchen, crafts
and shops. A southern exposure is preferred for small children's play-
rooms. In hot climates prevailing wind may affect orientation.

Larger community buildines commonly contain the following rooms and
spaces:

Lobby, extended by corridors in large buildings; should give access
to all social space. Lobby is best location for required drinking foun-
tain (2'-6" high unless special children's fountain is provided), also
pay phone unless otherwise available.

Office for recreation director; should have door from lobby, and
preferably be close to door giving access to play areas and window giving
good view over them,

Community hall; the large meeting room for lectures, parties, etc.
Entrance off lobby should be near outside entrance. Avoid freestanding

2-1-42 F.W.A, 9781
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COMMUNITY FACILITIES., 7
Social or Tenant-Activity Space

Social or Tenant—Activity Space (Continued)

colums. Desion one end wall with suitable speaker's platform or stage,
permanent or movatle; in large projects with entrance from dressing room.
Floor shovld —ermit dancins. Provide convenient cheir storage, also mis-
cellaneous str-rage and coaw rocm or spece usable as such, In small proj-
ects plan commmnity hall for use alsc as children's playroom, since space
will normally not be a&vailable for special playroom,

Small rooms; for club and committee meetings. If several, size and
shape snould vary, some being formed by folding partitions.

Plasyrooms for smell children; nursery schools, day nursery groups,
etc., Playrooms are usuzlly pWQrped for a group of 30 children. Minimum
area required for such a group is 500 sq. ft. For all-day nursery pro-
gram including lunches and naps, provide total area of approximately 800
sq. ft., preferably in two closely related rooms. Otherwise use large
room that can be subdivided for foldlnD partition. Convenient access to
storace space, toilets and play yard is essential. Toilets should also
be easily accessible from play yard. Where practicable, provide separate
toilet space, with low fixtures, for use of small children.

Craft rooms and tenant work shops. Provide large window areas and
distribute light fixtures to iight entire room. Storage for tools and
materials, as in closets (not over two feet deep) with removable shelves;
locate on partitions to reduce noise. Shelves and cupboards sometimes
built by tenants. Service sink essential unless available in janitor's
closet. Floors of easily cleaned durable material, as concrete. In craft
rooms under used space, sound-proof ceiling.

Health clinic; to be designed with assistance of sponsoring agency.
Acceseible from public street, have own outside door and waiting room.
Northern exposure best for doctor's office. A "well baby" clinic should
have connection to children's playroom and small children's play yard.
Toilets accessible from clinic waiting room. Private lavatory and toilet
should serve doctor's office.

Library and readine room. If a branch of public library, provide
outside entrance--in addition to inside access. Make quiet as possible
by location and construction. Good light. Besides shelves, provide stor-
age space since reading rooms are used for quiet table games, as chess.

Janitor's closet or; in small buildings, a service sink; tenants
clean wp after meetings, requiring convenient equipment.

2-1-42 F.W.A, 9781



COMMUNITY FACILITIES., 8
Social of Tenant-Activity Space

Social or Terant-Activity Space (Continued)

Demonstration kitchen; primary purpose, lectures on food preparation
and use of eouipment, also frequently used in serving meals or refresh-
ments at parties, and in preparing lurches for small children's play

roups, Should have window (10% of floor area minimum) preferably at end
%not in front of avdience) looking toward north or east. In small proj-

ects, kitchen should open toward community hall; in large projects, sec-

ondary meeting room preferred, circulation teing arranged so that a party
centering in commmity hall may be served refreshments in secondary room

or elsewhere. tside or convenient corridor access for delivery of sup-
plies. If practicable, arrange counter connection with rooms where food

is to be served.

Provide overhead illumination lighting all eguipment. Provide two
electric outlets near demonstration counter,

Shelf space is required as follows:

No. of Kitchen - Sq. Ft. Approximate Shelf Area {(Sq. Ft.)
Dwellings of Floor Area Closed or Open Closed

100 115 20-26 20-24
200 130-140 26-32 20-24
300 140-15%5 32-44 20-24
500 180-20C 4666 20-24
750 210-240 66-76 20-24

1,000 210-240 76 20-24

Note: Kitchens larger than 240 sguare feet are not rec-
ommended unless necessary to meet specific local needs.

The "closed or open" space is for meal service dishes and may be open
shelving or in closed cabinets. This figure should correlate roughly with
number of dwelling units. The "closed" space, for nursery utensils, <hould
be in closed cabinets or closets. In addition, provide one base cabinet
and a wall cabinet 2 or 3 feet long for food storage. Storage space for
food and utensils should be provided with locks and keys.

Equipment needed: Double-tray sink (20" x 42"); range (14" oven
height, 4 burners, split-type cooking top preferred), plus in projects over
600 units, a 3-burner gas or electric plate; refrigerator (7 cu. ft. in
projects under 150 units, 8 cu. ft. in larger ones).

2-1-42 | F.W.A. 9781
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COMMUNITY FACILITIES. 9
Social and Tenant-Activity Space

T
o

Social and TenantéActivity Space (Continued)

Layout of Kitchen. Irovide space for work counters on both sides of
sink, on one or botn sides of range, ard also on one side of refrigsrator.
Provide storage space adjacent to sink, range and work counter, the larg-
est amount preferably being located near the sink. Whenever possible,
provide closet for vpots and pans directly adjacent to range. Design room
so that sufficient wall space is available for necessary shelving and
storage cabinets. Do not locate shelving over range.

For demonstrations, range and adjacent work counter should be visi-
ble from adjoining socizl room. To facilitate this, provide low fixed
partition (36" high) between the rooms and sliding or folding panels or
rolling shutter above low partition to height of 6'-8", The opening
should be 8! to 12' wide. Provide swing door 2!'-6" wide in low fixed
partition unless convenient access from kitchen to adjoining room is pro-
vided by means of hall or lobby. FPlace range, directly against low par-
tition (preferably to the left of center), or against adjacent wall. Pro-
vide continuous work surface between pieces of equipment.

For convenient service to an adjoining social room, provide serving
counter with slidinz panel over, (about 3! high by 5' long) between
kitchen and social rcom.

Miscelleneous notes on construction and finish, community building.

Floors: Avoid concrete in meeting rooms. In kitchens and rooms
where children will play, linoleum and asphalt tile are preferred but hard.
wood is acceptable, Concrete is preferred for craft and shop roows.

Walls: In management and social space, all walls should be of dura-
ble material, easy to maintain. A dark wainscot or chair rail reduces re-
decoration cost. In maintenance space, no surface finish,

Ceilines: In sociel space, use sound deadening where economically
feasible, particularly in the community hall and playrooms.

Folding partitions: Select carefully for ease of operation and sound
insulation.

Doors: Outside, Wire glass in panels above lock rail, wood below.
Inside doors to meeting rooms, obscure glass in upper panels.

2-1-42 F.W.A, 9721
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COMVUNITY FACILITIES. 10
Social and Tenant-Activity Space

Social and Tenant-Activity Space (Continued)

Windows: In rooms planred for pre-school play use, make sills low—
about 1'-6" above floor. Use wire glass in windows located where they
may be easily broken.

Lighting: In social space built-in and concealed lighting is de-
sirable. ZFxposed bulbs must have wire guards., Provide key switches in
the office of recreational director or elsewhere for control of lights
in stair halls, corridors, toilets.

Plumbing: Sturdy, well anchored. £ame for all exposed fixtures.

Fire-resistive construction of appropriate type should be used in
vault, paint shop, and neater room.

Bulletin board required, in lobby or corridor of social space.

Combination School — Community Zuilding.

When a school must be built as part of the project, it ought, if
possible to be planned to serve also as a community building. The design
of the building will be influenced by the arrangements as to construction
and operation. If both costs are met by the project, the two functions
can be closely integrated, practically all of the facilities of the build-
ing being designed for dual use. If the school is built and operated by
another agency, a greater degree of separation may be necessary. These
factors should be determined promptly and the buildine should be planned
for the greatest possible service to the community, under the best ar-
rangements that can be worked out.

2-1-42 F.W.A. 9781
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COMMUNITY FACILITIES. 11
, OCutdoor Recreation Areas
’ : Central Recreation Area

Properly located and designed play areas tend to prevent accidents
to childrer and to reduce damage to spaces not intended for play. Fe-
strictions on use of automobiles will increase demard for field space
suited to adult play.

Central Recreation Area

A central recreation area shall be provided for each project. The
following tabulation lists the minimum areas required; also the types of
special play spaces for which provision should be made in the design of
this area:

TABLE OF AREAS FOR CENTRAL OUTDOOR RECREATION FACILITIES (Sq. Ft.)

ARFA 100 200 300 500 750 1,000
D.U. D.U. D.T. D.U. D.U. 0.7,

General Play Area:

Minimum Area 45,000 55,000 70,000 90,000 115,000 140,000
Special Play Areas:

Play Yard 1,200 1,800 2,400 3,000 3,500 4,000

Water Play 1,600 1,800 2,000 2,500 3,000 3,500

Court Games 1,800 3,600 5,400 8,000 10,000 13,000

Fixed Apparatus 1,200 2,000 2,800 4,000 5,000 6,000

Crafts, Sitting, 200 800 1,400 2,500 3,000 3,500

etc. _

Total 6,000 10,000 14,000 20,000 25,000 30,000

Grand Total

(Sg. Ft.) 51,000 65,000 84,000 110,000 140,000 170,000

Grand Total

(Acres) 1.2 1.5 1.9 2.5 3.2 3.9

Where insufficient land is available in one piece, Central Play Area
may, in part, be located elsewhere. (See Secondary Play Areas).

The General Play Area should be larger than shown above if space is
available,

The area required for the community building and surrounding lawns
and service court usually equals about 10% of the total of Special Play
Area, and in addition to it,

Water Play Area includes spray pool and surrounding pavement,

_2-1-42 FW.A 9781



s
COMMUNITY FACILITIES. 12
Cutdoor Recreation Areas
Design of Central Recreation Area

Location. The central recreation area should be near the community
buildirg. To reduce noise and dust nuisance, it is preferable that ends
of residential buildings be toward playground. If this is impracticable,
rears or fronts may be toward the playground, the latter preferable, with
boundary treatment of walk, trees, hedge, and fence. A railway right-of-
way, if well fenced is a favorable boundary for large play areas, that
arrangement being preferable to house construction near railway. Same
applies to river banks, steep slopes, school grounds. Avoid location ad-
jacent to cemetery, also rear lot lines of residences outside project.
Provide good walk access from all parts of the project. Use traffic warn-
ing signs where these main walks cross vehicular ways.

General Flay area, open field for games, and running play. Should
be accessible from the community building. Graes surface preferred; sub-
soil should be permeable and topsoil sandy. FPlant trees only near bound-
aries; a few existing trees may remain if they leave usable play areas.
Maximum grade of most of area should be 3%. Provide drinking fountain.

The special play areas must be located neer the comrunity building
social rooms for reciprocal use, convenient supervision, and use of toi-
lets. Locate noisy play away from management offices, ZExcept the play
yard, these forms of play need not be separated from each other by fences
and may overlap. Near community building paving and benches mey form a
terrace available for outdoor meetinzs or parties,

Play yard for small children should have morning sun and afternoon
shade, should be accsseible from playrooms and convernient to children's
toilets. About 1,200 feet will serve 30 children; if much larger, di-
vide for use by two groups. Provide ferncing, tkhree to four feet high,
separating yard from other areas, walks, end tenant yards. When practi-
cable, surface should be largely twrf, otherwise sand-clay or stabilized
earth. About 4C0 sq. ft. should te paved for wheeled toys and wet weather
use. Flay interest is added if pavement encircles tree, leads to a bench
or open place and has a moderate gradisnt at some point. Provide gravel,
sand or natural earth, at least 150 sg. ft. for digging. Sandboxes are
acceptable only in areas surrounded by a tight fence and gates, with as-
sured supervision and maintenance. TFixed playeround equipment should be
simple, of sturdy construction, limited to kinds not needing special
supervision——low swings, small slides, low climbing structures. Drinking
fountain should be 2f-6" with broad low steps on one side for use of small
children.

Dizging areas should have sun during part of day. A tree with low
branches suitable for climbing makes an attractive addition to play equip-~
ment.

2-1-42 F.W.A, 9781



COMMUNITY FACILITIES. 13
Cutdoor Recreation Areas
Design of Central KRecreation Area

Water play. Spray pools are preferred to wading pools, being cheaper
to build and qperdte,more sanitary and safer. A sprayed area of about 400
square feet is recommended for projects vnder 100 units. For larger proj-
ects, increase area sbout one sq. ft. for each unit. Around sprayed area,
additional pavement 8 or 10 feet wide must be provided. Should be acces-
sible from play yard and general play area. Provide shade and benches,
not too close; spray area must have sun part of day. Xeep away from sand
boxes.

Spray area is sloped depression in pavement without vertical edges
or curb. Oval or circular are easy to keep clean. Maximum depth of 3"
.is recommended. (Shallow pool, with moderate floor slope, can be used for
roller skating, etc.) Spray heads designed and located to give a rising
and spreading movement of water are preferred, giving children of various
sizes a variety of exposure to the spray. One spray pool is preferable to
several, due to need of supervision. Additional spray areas may be re-
quired if part of project cannot use central pool because of distance or
intervening obstacles. In such cases use well-drained hard-surfaced paved

area with water connection for portable spray.

Court games; some are played on paved surface, others on turf, sand-
clay, or stabilized earth. Players should not face west. Provide benches,
also light for night use.

Fixed playeground arparatus. Space for simple fixed playground equip-
ment should te provided along the sides of the large general play area.
Surface, preferably grass or natural earth. No apparatus, however, shall
be included in the construction contract.. '

Crafts and story-telling: Any odd space, preferably not too near
noisy play; should have afternoon shade, and should be near the community

building.

2-1-42 F,W.A, 9781
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COMMUNITY FACILITIES. 14
Outdoor Recreation Areas
Secondary Recreation Areas

These recreation spaces are desirable, under special conditions, out-
side central recreation area,

Secondary or local play areas should be used where, dvue to obstruc-
tions or to the size or shapne of the project site, access to the central
play area is not convenient to a section of the project. ZLocal play areas
are also used to supplement private yards too swall or steep to have much
play value.

No schedule of recommended areas can be set up. If the purpose of
the local play yard is to mcke it unnecessary for small children to go to
central recreation area, each chould consist of at least 1,200 sq. ft, for
a group of 5C dwellings, or where a larger group is served, 25 sq. ft. for
each dwelling. If the local play area is interded also for children of
school age and for adult play allow at least 50 sq. ft. for each dwelling
unit.

Keep local play areas away from wheseled circulation or use fence
plus planting -as protection. When possible, locate in end relation to
dwelling buildings to reduce noise. Plar for informal play without paid
supervision, using simplified planning and construction to reduce mainte-
nance costs,

51-42 F.W.A. 9781
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COMMUNITY FACILITIES. 15
QOutdoor Recreation Areas
Miscellaneous Items

Sitting Areas. A few small sitting aresas ousht to be included in all
projects. These may talke such forms as a small plaza at the community
building, benches at some point that compends a fine view, a widerned sec-
tion of walk, or a single bench at an entrance. Should have space to park
perambulators, grass or dirt for small children to play on, shade and in-
teresting environment, as a busy street or playground. The benches may be
arranged to permit conversation. A4 light standard will make area useful
as a near-home evening play place for children.

Roller Skating. In planning play areas, provide incidental opportuni-
tiee for roller skating, such as a wide wallk, rounded at the corners, mak-
ing a wide circuit around a play area. Preferably it should not run par-
allel to residential buildings.

Temporary Shade Structures. Shade is necessary for health and com-
fort. Playgrournds not including existing trees need sun shelters, pending
the growth of trees. Pergolas and arbors built of rough poles and covered
with fast-growing vines or simple roofed pavilions or canopies can be used.

Professional Assistence in Planning. Planning for Community recrea-~
tion requires specialized knowledge. Competent professional assistance
should be secured at every step in the development and organization for
operation, also in evaluating the existing recreation facilities and in
negotiating with local agencies concerning participation in the project
recreaticn program,
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STRUCTURAL DESIGN,
Nationally Recognized Codes of Practice

The following ns*ional code recommendations shall be minimum re-
quirements for the construction they cover.

"Building Fegulations for Reinforced Concrete" of the American
Concrete Institute (ACI 501-36-T) with subsequent published revision
(including proposed revisions published in November, 1940 Journal of
ACI).

"Recommended Practice for Design of the Joint Committee on Stand-
ard Specifications for Concrete, 1940", with subsegquent published revi-
sions.

Current "Specification for the Design, Fabrication and Erection
of Structural Steel for Buildings® of American Institute of Steel Con-
struction,

Current "Code for Fusion Welding and Gas Cutting in Building Con-
struction, Part A -~ Structurzl Steel," issued by American Welding So~
ciety.

Current "Code" issued by Steel Joist Institute.

In Regions having earthquakes, provide adequate design for build-
ings to resist earthguake shock, in accordance with the Uniform Build-
ing Code of the Pacific Coast Building Officials' Conference 1937.

In Regions having tornadoes, provide an adequate design for build-
ings to resist tornado damage in accordance with local building code
requirements or with local practices where no code exists. Exterior
wall studs should be c.ntinuous, securely strapped to foundations and
to roof framing. Ixterior masonry walls may require vertical ties from
foundations to the roof framing, also a continuous concrete spandrel,
capping the wall. Pitched roofs without overhangine eaves are favored
in preference to flat roofs in such regions.,
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STRUCTURAL DESIGN.
Minimum Loads
Arrangement of Framing

Minimum Loads

Design framing for full construction dead loads, including par-
tition loads, plus, as minimum, the following live loads per square
foot:

Floors

Dwelling rocmSeeececececscsssessescsnanssnesehl
Commnity building
rocms smaller than 400 89 TtececscareeesddO
roois 400 sqe. Fhe OF 18rEeTecsesceccceseesB0
fficeseieeee.s teecenn ceaienns veeune ceeresuee )
Meintenance shopPSe.eesee. sesaanus ceenenn ees.100
Public corridors, hallways and stairways....l00

Roofs, on horizontal projected plane

Pitch less than 6" per £00b.sesesssessssssesal0
Pitch 6" per foot or more..... cecvessassnseseld

Walls, on vertical projected plane

Partition loads must be considered spread uniformly, or be sup-
ported on extra joistis.

Reduce live loads 25% for loads on soil and 50% for loads on
pile foundations,

Arrgngement of Framing

Preserve uniformity, repetition of typical elements, and con-
tinuity of framing. )

Correlate stepped floor levels to nultiples of exposure of ex-
terior face wood sidings or shingles, or the coursing of face brick
or masonry units; where concrete framing is used, they should not ex-
ceed 1'-6", unless units are separated by expansion joints and double
dividing walls and/or partitions.
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STRUCTURAL DESIGN. 3
Fire Resistive Standards

General Requirements

Provide complete fire-stopping in wood stud walls and furred spaces,
at floors, ceilings under attics, and roofs. Provide draft stops around
chimneys.

Keep all combustible framing and furring 2 inches from chimneys and
flues.

Chimneys shall be 4 inch minimum thickness of masonry, with terra-
cotta flue lining, supported on masonry foundation or framed concrete
slab, and shall have clean~out door on heater side, except that; for
2as fired apparatus, they may be of asbestos—cement, asbestos covered
metal, or insulated porcelain enameled metal, or other equivalent mate-
rial, meeting requirements of the National Bureau of Fire Underwriters,
without clean-out door, but extending at least 2 feet below smoke pipe.

Smoke pipe should not pass through combustibdle partition, dbut when
necessary surround with metal collar, full thickness of partition, packed
with 2 inch minimum of asbestos and keep smoke pipe 6 inches clear of com—
bustible material.

Protection at heating spparatus. Partitions and ceilings less than
6 inches away must be incombustible. If apparatus is 6 inches and up to
18 inches from combustible ceilings, the latter must be covered with
3/4" gypsum plaster on incombustible lath, or 1/8" asbestos cement wall
board over 3/8" gypsum boards, joints staggered. This covering shall ex-
tend beyond the line of the apparatus a distance ranging from 18" to a
minimum of 12" depending upon the proximity of the spparatus to the ceil-
ing. Combustible partitions 6" and up to 18" away from the apparatus
must have a similar covering. Provide access for cleaning between appa-—
ratus snd partitions.

Where smoke pipe is 6 inches to 18 inches from combustible ceilings
and partitions they must be faced as above with incombustible material,
and in addition, must be protected with a cement—asbestos board baffle
mounted 1 inch from face of the partition or ceiling extending 12 inches
beyond extremities of the smoke pipe.

Under gas and 0il burning heaters and coal burning space heaters,
provide a metal clad incombustible pad over combustible floors. Under
coal furnaces, provide concrete slabs, 4 inch minimum thickness if framed
or over fill, and 2 inch minimum if over wood subfloor. Where such con-
crete slabs are over combustible construction, the furnace must be raised
a minimum of 3 inches to provide through ventilating space,
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STRUCTURAL DESIGN, 4
Fire Registive Standards

Individual basements, if used, shall be separated by masonry walls,
or by partitions faced with ingombustible material, and having a one hour
minimum fire resistance ratings

Public halls and stairwax_, in buildings of combustible construction
shall have walls and ceilings® \incluo.lnb soffits of stairs), and ceilings
over basement spaces wnere special fire hasgards msy occur, of incombustlble
wall board with plaster filled or lapved joints, plaster on incombustible
lath or on masonry, or exposed masonry. The partition and floor construc-
tion for same shall have three-guarter hour minimum fire resistance rating.
(See "Interior Walls and Partltions“)

Exit doors of public spaces at grade shall open outward and be fitted
with door closers and hardware permitting easy opening from inside.

For buildings containing more than 2 dwelling units but not more than

-—

2 habitable stories high, there must be, in addition, the following:

With wood exterior wall and first floor construction, there
shall not be more than 4 dwelling units between fire walls or
exterior walls.

With either masonry exterior wall (not masonry veneer) or
masonry first floor construction, there shall not be more than
6 dwelling units between fire walls or exterior walls. Such
floor construction must be at least 4 inches thick, not includ-
ing combustible finish,

With both such masonry exterior and first floor construction,
there may be 9 dwelling units between fire or exterior wallse

Fire walls shsll start from ground and extend continuously to a
tight fit against, or through, roof and exterior wall sheathing or masonry,
and shall be of 2 hour minimum fire resistive masonry construction, at
least 6 inches thick, or other incombustible construction, supported on
masonrys If the wall supports combustible members there must be at least
4 inches of masonry beyond the ends and between any 2 members, with con-~
nections of supported members arranged to release in event of their col-
lapse. (See illustrations on Figures Nose S4 and $5).
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STRUCTURAL DESIGN. 5
Fire Resistive Standards

Interior surfaces of walls and ceilings shall be of at least 3/st
incombustible wall board, or plaster on incombustidble lath, or exposed
magonry or plaster on masonry.

Partitions and floor construction between dwelling units, except as
otherwise stated, ani except firs walls, shall have 3/4 hr. minimum fire
resistance. (See "interior Walls and Partitions" and illustrations in
Pigures Nos. S3). ‘

Fire resistrnnce ratings shall be as established in accordance with
ASA-A2 standard Jurnace test, or ‘as approved by the Central Office.
(Also see details.)

For three story buildings or two: story buildings with dwelling units in
basement.

Those containing more than two dwelling units shall meet the above
requirements, and have exterior.walls of masonry, and have interior stairs
to basement surrounded by an intombustible enclosure with self-closing in-
combustible door, except that:

Where floors and partitions between dwelling units have
a one hour minimum fire resistance, and not more than one
dwelling unit is in basement, there may be four dwelling
units on each floor of a 2~story building, and three on
each floor of a 3-story building, between fire or exterior
walls, or

Where floor over first story of 3-story building, or
over basement of 2-story building is continuously incom-
bustible or slow burning of one hour minimum fire resistance,
the stories above may have combustible wall and floor con-
struction, if they have not more than 6 dwelling units be-
tween fire walls.
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STRUCTURAL TESIGN. 6
Termite and Rot Frotection

All wood debris, stumps, logs, etc., on or in the ground of site,
near surizce, must ve removed, before starting construction.

Frevent burial of wood in the ground. Remove any accumulation of
wood, ¢uch as form boards, stakes, chips, and scraps.

Irain water away from foundations.

Due to prevailing restrictions, metal termite shields cannot be
used. Founlaticas must be made as impervious to termite penetration -
as practicable,

Monclithic concrete vrovides the greatest protection.

Masonry foundation walls and piers shall be capped above the ground
with concrete at least 4" thick, reinforcsd with steel wire mesh or
bars lapped for continuity, or, as a last resort, such capping may be
of solid concrete blocks or brick havine all joints completely filled
with mortar or laan grout, or of bollow concrete units completely filled
with powred-in-place laan grout or coacrete. Detalls, reinforcements,
and workmanship reguired shall be effective in prevention of shrinksge
cracks exceedinz 1/324,

Fermit no contact between woodwork in buildinz end the ground.
Termirate stair carriages, door frames, partitions, posts, etc., on
concrete pedestals or curbs extsnding 6" minimum above floor levels.

Seal tightly, with coal-tar pitch, all expansion jeints, and all
spaces around pipes, bolts, anchors, etc., penetrating floors and wells
in ceontact with grourd.

Provicde at least 18" below all wood floor framing for inspection
¢rawl spaces. Provide access and ventilation for each enclosed space.
For ground floor area of 400 square feet or less, under normal condi-
tions, use 4-£" x 12" ventis or ecuivalent. For each additional area of
150 sguere feet or fraction thereof, acdd an additional 8" x 12" vent,
or equivalent. In lccalities where moisture is prevalent, or local con-
ditions warrant, additional vents must be provided.

At exterior faces of buildings, keep all wood sidine, trim, sheath-
ing, etc., 6" minimum sbove grade,

Isolate all wood and masonry of porches, steps, and terraces from
contact with wood on exterior faces of buildinrs by clear space of 2",
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STRUCTURAL LESIGN. 7
Termite and Rot Protection

Wood which cannot be given the required clearances from ground,
such as sleepers laid on conciete slabs, shall be impregnated with
standard preservatives appliesd mder pressure, and insulated from the
ground by at least 3" of corcrete.

Frovide mrans for regular inspection, after completion of con-
struction, to detect presence of any termite infestation.
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STRUCTURAL DESIGN,
Sound Insulation

Sound Insuleation

At dividing partitions between dwelline units 1t is essential to
provide more noise reduction than is effected by ordinary partitions,
This can be done by using double stud partitions supporting lath and
plaster indepernderntly on each face of the partition. Another effective
method of sound insulation is to attach gypsum lath to the studs with
resilient clips instead of rigid nailing. Hollow tile partitioms, for
effective noise reduction, should be furred with wood strips before
lathing and wicstering. Where bathrooms or kitchens are planred btack
to back gzainst the dividing wall, no provision for sound deadening
need be made, except that medicine csbhinets back to back should be
separated with 3-inch thickness of gypsum board.

The followine constructions meet the above requirements:

40 decibel partitions, (having also 1 hour fire resistance
rating): -

Wood studs, 3/8" gypsum lath with 3/4 inch diameter perfora-
tions in not over each 16 sq. inches of lath, attached to
studs with clips, preferably of a flexible type; sanded gyp-
sum nlaster finish, % inch thick minimum,

Stezzered wood studs; 3/8" gypsum lath with 3/4 inch diameter
perforations in not over each 16 sq. inches of lath, nailed 6
inches 0. c. sanded gypsum plaster-finish £ inch thick mini-

mam.

Staggered wood studs; 1 inch rock wood blankets nailed to each
side and lapped at joints; 1" x 2" wood strips nailed 8 inches
o. ¢. over each stud with large headed nails; 3 gypsum wall
board full height of room without horizontal joints; vertical
Jjoints taped and filled with gypsum,

3~inch masonry; hollow clay tile or concrete units; gypsum
plaster finish 5/8 inch thick minimum or 4 inch gypsum wall
board on 1" x 2" wood furring strips,

40 decibel partitions (having also 3/4 hour fire resistance
rating): -

Wood studs, 3/8" perforated gypsum lath, attached to studs
with flexible type clips; sanded gypsum plaster finish 3/8
inch thick minimmm,

Staggered wood studs; 3/8" perforated gypsum lath nailed 6
inches o.c.; sanded gypsum plaster finish 3/8" thick minimum,

2-1-42 ' F.W.A, 9781
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STRUCTURAL DESIGN.
Thermal Insulation

Ceilines or Roofs: Generally provide insulation at top-story
ceilings, except in mild climates such as the Pacific Coast where no
extremes occur. (This protection is justified either for economy in
heating in winter or for comfort in summer.)

In wood frame construction (whether roofs are flat or sloping)
the insulation should be placed just above the ceiling. Material may
be loose fill, tat, or blanket type, but must be resistant to vermin
and decay. Thickness shall be such that the thermal conductance of
the insulating material will be approximately .083 Btu per sguare foot,
per hour, per degree F. temperature difference. Immediately beneath
the insulating material install vapor seal and provide for ventilation
above. (See Condensation.)

In the case of s0lid slab roof construction, use rigid insulation
board ranging from 1 to 2 inches in thickmess, on top of roof construc-
tion,

Floors: Where insulation is used on underside of wood floor con-

struction it must be either rigid, bat, or blanket type insulation,
dampproofed and vermin protected, and installed between the joists.

Exterior Walls

For the purpose of fuel conservation reduction in the heating ca-
pacity of the system and to increase comfort exterior walls of the
dwelling units should not transmit more than 22 Btu per square foot,
per hour, for an inside temperature of 70° and for the outside design
temperature of the locality.

Thus to ascertain the rate of heat loss in a contemplated type of
wall construction, multiply the heat loss coefficient of the proposed
wall by the difference in degrees F. between the inside and outside de-
sign temperatures for the locality. The product should not exceed 22
for an acceptable wall construction.

The following table indicates the coldest localities in which the
noted wall constructions can be used without additional thermal insula-~
tion. (For more detailed information concerning the properties of
walls see "Heating Ventilating Air Conditioning Guide" published by the
American Society of Heating and Ventilating Engineers - latest edition.)

2-1-42 F.W.A, 9781
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STRUCTURAL DESIGN., 10
Thermal Insulation

Coefficient of Minimum Outside
Description of Wall Transmission (U) Design Temperature
Degrees

Frame (3/8" wood siding,

building paper, 7/8"

wood sheathing, studs,

plastery..e..voe... ciens 27 -10

Brick veaeer on frame

(3-2/4a" brick, building

paper, wood sheathing,

studs, plaster)....... .. .27 ~10

8" cinder block,
plastereeseieeennenn. . e 29 +15

8" cinder block,
furring, plaster,...... . o 27 ~10

8" cocncrete block,
plaster.......c.ovuunn . «52 +30

8" concrete block,
furring, plaster........ .32 0

4" brick, 4" tile
backing, plaster,....... .39 +15

4" brick, 4" tile

backing, furring,

plaster............ ceeen +29 ~ 5
Cavity wall (3-3/4n

brick, 2" air space,

3-3/4" vrick, plaster... .29 -5
8" brick, plaster....... .46 +20

8" brick, furring,
plaster............... .o .30 0
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STRUCTURAL DESIGN. 11
Condensation

Loose insulation and structural parts within walls or ceilings are
subject to damage from condensation when the temperature within the con-
struction becomes lower than the dew point.

In order to protect insulation =2nd construction at the top story
celllng, install an effective vapor berrier immediately above the ceil-
ing, below the insulation in climates north of the Jenuary 35° isotherm.
Furthermore, a moderste ventilation of the roof space is essential to
prevent accumulation of water and vapor and possible resultant condensa-
tion in winter. A satisfactory amount of ventilation for this purpose
is provided by Tlocking out the facia board at eaves to provide a 3/4-
inch continvous opening. (Additional ventilation in some localities may
be desirable for comfort in summer). Provide screens at ventilating

openings.

If insulation is used in exterior wells, similar protection should
be provided by a vapor barrier on the warm side of the insulation, and
by provision for dispelling water vapor from the wall construction. (In-
sulation should not be placed between the inner and outer shell of cavity

wall construction).

”-1-42 FW A 9781



STRUCTURAL DESIGN. .12
Foundations

Foundation walls may be of concrete or masonry units on contimious
spread footings, and interior column masonry piers on isolate?l spread
footings, when at normal denths not subject tn excessive changes in
level. The bottom of all foundstions shall be at elevation below frost
line as established by local building codes.

Walls built of masonry units chall rnot be used on soils having a
safe bearing value of lesc than 3,C00 pounds ver square foot. When con-
crete walls sre pleced over such soils, at least two 5/8-inch round con-
tinuous reinforcing vers must be used at the top and at the vottom. Such
walls chould have additional reinforcing wnere full height doors or large
windows occur.

Brick and concrste block walls below grade enclosing basement spaces,
mist have 1/2—';nch vortlend cement parging end dampproofing on the ex-
terior surfacs.

Brick or masonry units shall not be used for walls enclosing base-
ments, or crawl spzces, where a constant head of water will occur above
the footing, or where walls support earth fills more than six feet high.

Dense AC00 pound concrete made with ordinary materials, using cus-

tomary methods, will be watertight without addition of integral compounds
and appiication of impermezble coatings, if proper precautions are taken.
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STRUCTURAL DESIGN. 13
Exterior Walls
Conventional Wood Framed

Wood studs shall be not less than 2"x4" (nominal) spaced not more
than 16 inches on centers, excent that where plywood is used for inte-
rior finish on the studs the spacing mey be 24 inches on center, maxi-
mam,

Brick veneered walls must have exterior wall studs extending con-
tinously from foundation to esve in one length without splices (balloon
framing).

Exterior Sheathing: Where sheathing is wood laid horizontally on
walls less than 50 feet in length, or of fibre board on walls of any
length, disgonal bracing must be used between the studs at each ccrner
of the building, extending continuously from floor to floor and/or floor
to roof.
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STRUCTURAL DESIGN. 14
Exterior Walls
Conventicnal Masonry

Concrete masonry units shall have en epplied exterior finish of 2
coats of portland cement srout.

Brick, clay tile, and concrete units shall all be permitted as op-
tional back-uap construction.

Brick—faced cavity walls afford resistance to rain penetration. In

evaluation with other masonry walls this will be given consiceration,
particulerly in regions subject to heavy rainfall with high winds.

Stucco exterior firish moy be used only after epproval of the Cen~
tral Oifice, OSubmit detailed specification.

Units and mortors for exnosed surfeces, cr surfaces in contact with
soil in the presence of moisture, mist be carefully specified to suit
the local climatic conditions, See specifications for various grades of
units and merters and their resvective conditions of use.

Wall thicknesses for brick, clay tile, or concrete unit materials,
shall be limited for stsbility to the fcllowing minimums:

1l-story and attic gable bearing walls; end non-bearing curtain walls.

Solid Walls of one or more units with grade M mortar - 8"
Cavity f n tWO n i 1 1] 1 H 1! - 95_"

Solid " " single units with grade H morter - 6"

Top}2 stories and attic gable bearing walls:

1

Solid Walls of one or more units with grade i mortar - 8"
Cavity Walls of two or more units " " H " - 95"

First story of 3-story bearing walls

Solid Wells of one or more units with grade M mortar - 12"
Cavity " oty MM " n " H Ot - 133"

Furring and Dampproofingz: Except where specifically waived because
of demonstreted satisfactory local experience, all masonry-faced walls
8-inches or less in thickness shzll be furred for interior finish. Ma-
sonry—faced walls, 12-inches or more in thicikness shall be furred or have
troweled-on plastic dampproofing, except that cavity walls need not be
furred or dampproofed. Furred walls shall have no apvlied dampproofing.
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STRUCTURAL DESIGN.- 15
Exterior Walls
Special Ceonstructions

Hollow concrete units may be insulated by filling them with granu-
lar or flaked materials such as cinders, burnt clay, slag, and vermicu=-
lite, or with loose rock wool.

Monolithic concrete spandrels'and belt courses above first floor
level shall not be exposed teo the exterior.

Special Wall Constructions must be submitted to the Central Office
for approval,
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STRUCTURAL DESIGH. 1<
Interior Walls and Partitions
General Requireménts.

lon-hearing incombustible construction should be supported by in-
contustible iloors; tearing partitions or walls supporting incombustible
floors must ve incaombustihkle,

Lateral stiffness to resist impact such as from swinging coors.

Compressive strength to sustain vertical loads with a safety factor

of 6 Tor nesonry a.ud 4 for wood,

Tor pertitions within dwelling units for buildings not over 2

storiss and basement in heignt:

Hood studs — 2" x 3" min., - 16" o.C, m¢

Masonry block - 3" min, thick; exec ept fireproofing around columns
anc short runs between cross partitions may be 2" min, gypsum block
may be used except for first course above floors and arourd kitchens,
bathroone or spaces subject to high moisture content.

Bearinm:

Wood studs - 2" x A" min., - 18" o.c. max.
Masonry block - 6" min, thiclness of brick, clay tile or concrete
units,

For partitions between dwelling units, additional requirements are:

Sound reduction factor of not less than 40 decibles;

Fire resistance rating of not less than 3/ hour, and where more
than 6 dwelling units are pleced within exterior walls, or within
portions surrounced by exterior and fire walls, not less than 1
hour,

The following partitions meet the above requirements:

3/4 hour rating - staggered wood studs, 3/8" perforated gypsum lath
nailed 6" o,c.; sanded gypsum plaster finish 3/8" thick min.; or
wood studs, 3/9" perforated gypsum lath attached to studs with fle-
xible type clips; sanded gypsum plaster finish 3/8" thick min,

1 hour rating - same as above but with 1/2" thick plaster., (See

Ue ucﬂlJ.S.)__
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TRUCTURAL DESIGN., 17
Interiocr Walls and Partitions
Minimun Masonry Fire Walis

For fire walls hetmeen dwelling units, additional requirements
are the following: :

Sound reduction factor of not less than 40 decibles;
Fire resistance rating of not less than 2 hours;
Self sustaining in the event of colilapse on one side.

See "fire kecistive Standards."

-

ek vy

The following masonry wall construction laid in Grade I mortar meets
the above requirementes: {See Miaconry Construction," for grades of
mortar.”

Load bearing with combustible floor and rcof members framed into

wall:

Sclid brick, cof clay, chale, concrete, and sand lime, of 2" minimum
thicknese, unplastered.

Hollow brick, of clay or shale, of &" minimum thiclness, 85 percent
solid, unplastered.

Hollow tile, of clay or shale, of &" minimum thickness in single
unit of 2 cells, 49 percent soiid, plastered 2 sides; and of 12" minimum
thickness in single unit of 3 cells, 40 percent solid, unplastered.

Hollow concrete units, of 8" minimum thickness, single unit, 75 per-
cent solid, plastered one side; and of 10" minimum thickness, single unit
75 percent solid, unnlastered; and of 12" minimum thickness, single unit,
62 percent solid, unplastered; and of 13" minimum thickness, in 3 units
each €5 percent solid, with 2" air space between units, unplastered.

Load bearing with ircombustible floor and roof members framed into
walls

Solid brick, of clay, shale, concrete, and sand lire, of 6" minimum
thickness in single units, and of 8" minimum thickness in 2 units,
unplastered.

Hollow brick, 85 percent solid, of clay or shale, of 6" minimum
thickness in single units and of 8" minimum thickress in 2 units,
unplastered.

Hollow tile of clay or shale, of 8" minimum thickness in single unit
of 2 cells, 40 percent solid, plastered one side; and of 8" minimum thick-
ness in single unit of 3 cells, 43 solid, unplastered.
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STRUCTURAL TESIGN. 18
Interior Walls and Partitions
Minimum lMasonry Fire Walls

Hollow concrete uaits, in sirgle units, of &" minimum thickness,
62 percent solid, plastered one side; and of 6" minimum thickness,
73 percent solid, unplastered; and of 8" minimum thickness, 62 per-

cent solid, unplastered.

Non-load bearing:

Solid brick of clay, shale, concrete, and sand lime, of 4" mini-
mum thickness, plastered 2 sides.,

‘ Hollow concrete units, of 4" minimum thickness, 52 percent solid,
plastered 2 sides; and of 6" minimum thickness, single unit 73 per-
cent solid, unplastered.

Notes:

Walls iisted for load bearing =2y be used for non-load bearing.

Walls listed for combustible members framed in, may be used for

walls with incombustible mermbers framed in and for non-load bearing
walls,

Walls described as unplastered will heve improved ratings when
plastered.

ot less than 4" of 1:3 sanded gypsum plaster is required to
develop rating for plastered walls,

Concrete units must not contain any gravel aggregate or sili-
ceous sand.

A11 walls listed will have reguired sound reduction value for
walls between dwelling units (40 decibles minimum).

(See Details)
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STHUCTURAL DESICGK. 15
Floor Constructions

The maximum nominal depth of joist generally shall be 10" aund
the maximum spacing of joists for 1 ircha sub-floor shall be 16
inches o, c,

Wood sub-floorinz, of not le=s thea 1 inch nominel thickness,
chall be used over joists, laid diagonaily where plastering is
used.

‘Reinforced concrete flocr slabs, may be used only for floors
on ground where fire resistence is escential. Design must
minimize emount of reinforcing. In uncccuried basement areas
reinforcing shall not be used in floors.

Where ceilings are to receive nlaster finish the slab shall
be of concrete joists with hollow clay tile fillers,

Where ceilings msy be of exposed concrete, the slab shall be
of solid concrete,

The following standards must be cbserved:

Slab thickness 4~inch minimum, and effective depth not less
than L/60 for fs = 20000, L/50 for fs = 25000, and L/40

for fs = 30000.

Steel reinforcing bars having higher yield strength than
intermediate grade steel may be used as tensile reinforcement
at design stresses of 50 vercent of guaranteed minimum yield
strengths of the bars used, but not exceeding 30000 vsi. for one
way solid slabs only, subject to the following limitetions:

Design should be in accordance with the "Euilding Regu-
lations for Reinforced Concrete" ACI 501-36-T with oronosed
revisions published in November 1940, ACI Journal, or the
"Recommended Practice for Design of the Joint Committee on

Standard Specifications for Concrete and Reinforced Concrete,
1940."

Expansion joints shall not be used unless such joints exterd
through the exterior walls also, excent normal foundation walls.

"Weakened plane joints" shall be used for controlling loca-
tion of inevitable shrinkage cracks, in vreference to expansion
Jjoints. These are wmartial vertical joints in the slab, made
sufficiently "weak" to localize shrirksge movement to the joints.
The shrinkage reinforcement should extend across the joint, fully
bonded on each side by ccmolete embedment in the concrete, in
order to restrain movement in the slab sufficiently to prevent
transference of excessive stresses to the exterior walls, The
weakened Jjoints should be located under partitions which extend

2-1-42 FW. A 9781



STRUCTURAL DESIGN.
Floor Construction

continuously, without onenings, across the building, thus conceal-
ing the joint. Score the slah from the top to within 2-1/2 inches
of the bottom, just prior to initial set of the concrete.

Cement finishes should assure complete bond with slab and

raximum surface strength with minimum shrinkage. (See specifi-
cations)

Precast concrete joists shall be used only with monolithic
slabs of 2~./2 inch uinimum thickness, permitting installation of
electrical work.

Concrete floors on ground for habitable rooms may be used
only in warn climates ana cry localities and where they are
accented practice.

Where loads arz light, such as frame buildings, and no frost
occurs, grouvnd surported slab mzy be thickened to 1' 0" or more
to serve as found:stions under the exterior and intsrior bearing
walls., Feinforce thickened portions top and bottom. For fills
over 2' O" extend thickened portions to firm undisturbed soil.

Farth fills, compactad by hand-tamping or light rolling shall -
not exzeed cne footl in depth unless the floors are designed to
be self-supporting. Decper fillg used to support concrete floors
shall be laid in 6-inch layers sufficiently dampened, thoroushly
rolling each layer not less than 4 passes with a roller weighing
at least 5 tons, unless the fills are of sand or bank-run sand
and gravel thoroughly wetted and drained.

A1l concrete floors in dwellings, except basements, using
the soil for bhearing should have a mesh reinforcement of No. 10
wires, 6-inches on center both ways. Exceyt for basement floor
slabs, laundries, storerooms, etc., a G-inch layer of coarse
gravel, shall be laid directly on the compacted [ill, and a
kraft fibre-reinforced waterproof paper laid on the gravel sub-
grade before placing the floor slab. Slabs resting on filled
ground should bear on foundation walls, or be monolithic with
them,

See details for floor constructions between dwelling units

which are required to have 3/4-hour or l-hour fire resistance
rating.

R=1~42 F.W.A. 9781
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STRUCTURAL BESIGN.
Wood Framing

Use lumber which is grade and trademarked,

Over wide openings, the ends of lintels should be fixed
with blocking; or use truss bridging between the studs, to
avoid excessive lintel depths required for bending stresses.
See Details.

The following standards shall be observed:

Freming lumber for joists, rafters, lintels, beams, studs,
posts, plates, anc other ordinary wmembers, shall be common
dimension, of the species and gredes, in the specifications for
carpentry.

my.

The mexirum stresses to be used in the design of members
of the egbove specie and grades shall not exceed the following:

Extreme fibre in bending and direct tension 1100 psi.

Horizon*al Shear 100 pei.

Compression perpendiculer to the grain 300 etec.

Compression parallel to the grain, 1/d-11 300
1/d-17 716
1/d~23 519
1/d-30 304

Deflections shall be limited to 1/360 of span on members
supporting plaster.

Maximum clear spans for the various joist sizes (nominal)
of the above species snd grades, shail not exceed the following:

Floors (not including partition loads)

When dead load = 10 psf. 1live load = 40 psf.
2" x 6% @ 16" o.c. 9'-O"; @ 12" o.c. 1O'O"
2" x 8" @ 16" o.c.12'-6"; @ 12" o.c. 13'9"
2" x10" @ 16" o,c.15'-9"; @ 12" o.c. 17'6"

Flat roofs

When dead load = 15 psf. 1live load = 20 psf.

2" x 6" @ 16" o,c. 10'-9"; @ 12" o,c. 11'9W
2" x 8" @ 16" o.c, 14'-0"; @ 12" o,c, 15'0"
21 x 10" @ 16" o.c. 18'0" ; @ 12" o,c, 19!OM

Joists or beams over 10 inches in depth generally should
not be used, to avoid excessive shrinkage.

When dead load = 15 psf 1live load = 20 psf (horizontal
projection.)
2-1-42 F.W.A, 9781
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STRUCTURAL DESIGH. 22
Yood Framing

Maxiomm clear spans, horizontally from plate to ridge, for various
refter sizes (norincl), with minimm ceilinz joists, supported at or
within 2'-0" of center (wder ridge), =nd mirimm eave joint detail, must
be as follows:

Raf ters Pisch of Roof (verticel rise per horizontal run)
" AMini2Mmin, to &'in 12" 6Minlz! o &Minl2"incl,
Ceil.Ceil.Eave Ju't ~Ceil.Ceil.Eave Jn't
Spacing Size Span Joist Rise Spikes Spen Joist Rise Splz‘z:gs
or RC or i
1y 2 _{2) () & ()
12 oc 2<4m 80" Zx4T A 3203 8131 2y 45T /-1¢d or
- 5204
2x6" 126" 2xAn 7 204 12191 2x4M 104" 6-16d or
5-20d
16M" oc 2x6" 110" 2xAM 6N . 7-204 1113" 2x4" 83" 7-1é4 or
5-204
2x8" 14161 276" 8" 10-204 14190 2x6M 124" 9-164 or
7~20d
20" oc 2x6" S16M 2xAM 53N 214 RC oroM 2xA 83N 6-20d
2x&"  12%9M 2x6"  7EM*11-20d 13t0" 2x6" 11" 10-16d or
8-20d
R4M oc 2x6" g1oM 2x4M 5" 214 RO 910" 2x4" 7" 6-20d
2x8"  11'6M 2xe" 7V *12-20d 11191 2x67 10" 11-16d or
8-20d
2x10"  14'eM 238" 8" 4M4RC 14191 2x6" 12" 10-204

*See Typical Rafter Detail

Ceiling joist, to be connected "> every rafter at or near eave to
resist horizontal thrust from rafter.

Ring connectors shall be Split-Rimg metal timber connectors, with
bolt and washers, or Toothed-Ring connectors of size required for equiv-
alent strength, Ring connectors are preferable for joints requiring L
over 7 spikes., All joints not otherwise marked may use a 25¢RC with 3¢
bolt, Ring connectors shall be 4"¢ with 3/4P#4 bolt for joints maried®.
Where RC is called for in above table, the nommal lap of rafter and
ceiling joist at eave joint vill not accomodate sufficient 20d spikes
for the horizontal thrust.

No spikes larger than 204 shall be used for members shown.

Support of floor and roof members should be arranged to egu,glize
shrinkage in exterior walls with that in interior bearing partitions.
No lintels of wood should exceed 6 inches in depth,

Use balloon system of framing for buildings faced with masonry
veneer or stucco,

2-1-42 FW.A, 9781



STRUCTURAL DESIGN.
Wood Framing

Roof trusses., Where roofs are pitched, precut and assembled
trussed roof raftesrs, which may be hoisted into place, are usually
found cheaper in housing project design than customarily pitched
rafters with or without interior supnorts.

They eliminate all bearing partitions in the story below
the roof thus facilitating the closiug in of the structure,

For usual roof loads and spans, 2" z 6" (nominal) wood
members mey be uvsed for clear spans of 26V -O" maximum, spaced 24"
o.c, when suitably detailed as illustrated. See deteil.

The same truss may be used where clear spans are not reduced
more than 15-inches (8" meximum at each side). In such cases the
truss would project beyord the wall forming projecting eaves.

By the introduction of an additional member (see detail) a
still shorter clear span may be used, in which case the eave
projection would be correspondingly greater.

Where platform framing is used, the exterior wall studs in
each story shall be tied to the s*uds in the story sbove or
below by diagonal or plywood sheathirz extending across floor
framing, or by other equivalent means,

Where doubt exists if platform or balloon is the more
economical system of framing they should be shown as optional,

Studs shall be doubled at each side of openings. The
doubled studs may be separated to 6 inches maximum dut solid
wood blocking, not over 2 feet cn center, should be provided
between the studs, One of the doubled situds shall be terminate
under the lintel bearing and the lintel shail extend to a tight
fit with the other stud =nd be securely nailed thereto,

Where joists frame over or immediately adjacent to studs
use single plates, with splices at joints: otherwise plated under
Joists shall be doubled,

Cross furring shall be used under ceiling joists or trusses
spaced over 16" o.,c. for attachment of standard ceiling lath,
except for 1/2" minimum thick plaster board, when spacing may be
up to 24" without furring,

Unless specifically detailed to suit stress conditions

Joists should not be notched more than one-fourth their depth
at bearings, nor should either top or bottom edge be notched
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STRUCTURAL DESIGN.
Wood Framing

more than 13" between bearing and % point of span, and nowhere
within the center half of span. No holes of diamster more
than ¢ the joist depth, should be rlaced through joists; thaey
should be centered between top and bottom edges.

Stresses in special framing members, such as roof trusses

or built-up girders, shall be designated on member details or
on a stress diagram.

2-1-42 F.W.A, 9781
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STRUCTURAL DESIGN. 22
Masonry Construction

For Masonry units suited to different conditions of exposure
and use, see specifications.

Brick and cley tile, chall be thoroughly wet when laid, if they
have & high rate of cbsorotion. Coucrete uniis shall be laid dry
and attention given to high duravility end water-retentivity proper-
ties of the mortar.

Tooling cof fece joints shall be done after the mortar has its
initiel set. Method oi tooling shall be capable of compressing the
mortar to a smooth deuse surface and tight adherence to the masonry

unit at exposed edges.

To avoid difficulties from soluble salts, causing efflorescenpe
masoury units, mortars and mortar materials for exterior walls shall
be tested. (Seze specifications.)

Do not use parapet walls.

Chases in bearing walls should be carefully located on drawings;
and ve built in place, not cut out after wall is coustructed. OUmit
them in walls less than 12-inches thicl.

Dimension story heights ard steppecd Iloor levels to suit stand-
ard masonry unit size, avoiding special units and cutting of standard
units.

Cptional tyves of lintels as shown in Details, should be indi-
cated. Wwhere steel anglies are not obtainable, exposed reinforced
precast concrete, or smooth face clay tile, is permissible.

Uss parging where severe weather requires increased resistance.
Aprly to either the btack of facing units or surface of back up,
prior to placing the facing. OCmit parging in relatively dry climates.

Flashings should be corrosion resistant, protectively coated or
approved membrane.

Spandrel flashings are not required.

2-1-42 F.W.A. 9781



STRUCTURAL DESIGiH. 26
Masonry Cavity Walls

Masonry cavity walls shall have outer and inner wythes separated
by a contiruous air space, not less than two inches wide, and connected
by metal ties. TFloors should bear only on the inner wythe. Use Type
"H" mortar in both wythes.

Keep the cavity clear of mortar droppings; to permit free drainage.

Drain the bottom of the cavity by weep holes inlvertical joints of
the bottom course of facing wythe, made with 3/8 or 5 inch oiled steel
rods or short lengths of rubber hose, withdrawn after the mortar has set.

lietal Ties: Galvanized or zinc-ccated metal ties are not considered
safe from chemical action of free limes that may be present in the wall.
Use cement coating on plain steel ties, Asphalt coatings shall not be
used, OSubmit other vypes of corrosion protection for approval,

Arrange ties to have ends bedded in horizontal joints of each wythe
50 the equivalent of at least one 3/16” round steel tie between wythes
will be used for each 2 square feet of wall surface,

For solid masonry units, the Ltie may be bent in the shape of a Z
with ends forming outstanding legs not less than 2-inches long, at right
angles to the stem,

For hollow masonry units, the tie should be one of the following
shapes:

Bars bent to shape of a rectangle, ends butted (not welded) on one
sice lying in mortar bed of wythe; each end of tie lying over at
least one web of units,

Welded steel wire in strips of 2 longitudinal wires lying in mortar
beds of both wythes, and cross wires equivalent to ties specified
above,

Flashings shall be used over all openings to deflect the water out-
ward through weep holes or sidewise into the cavity on each side of the
opening, If no basement is provided and the cavity extends sufficiently
below the lowest floor level to prevent water from filling the bottom of
the cavity to the underside of the floor, no flashing need be provided
at the bottom of the cavity. Continuous flashing should be provided
under all other circumstances.

R=1~/42 F.W.A, 9781



STRUCTURAL DESIGH, 27
Masonry Cavity Walls
Monolithic Concrete Construction

Masonry Cavity Walls (Continued)

Where cdampness prevails in the soil against the foundation, a damp
course should be placed slightly above grade and below the underside of
the first floor construction te prevent water from rising into the wall
by capilliary action. This should be an approved flashing, or two layers
of slate with joints broken, extending the £ull thickness cf the wall,

In cases where the first floor construction is close to grade, the
cavity should termincte at the op of the floor and flashing provided
to deflect water outward from the interior wythe.

Orit insulating material in the cavity space, 1oilsture penetration
and condensation will cause deterioration, high conductivity, and the
formation of fungi.

See detail,

Monolithi

conereie, it -
followec.,

Con~rete Construction: In orcer to produce satisfactory
important that the specification for concrete work be

Completely investigate bond and shear stresses, probzble shrinkage
and temperatare stresses, and probabls reversals of stress, as well as
simple lexural end compressive stresses., Use no unnecessary reinforce-
ment, Increace depths of sections and reduce concrete working stress
as much as practical to reduce amount of reinforcing steel required.
Use plain concrete, without reinforcement for footings.

Omit temperature reinforcement in portions of walls below grade,
escept reinforcing around openings.

Obtain full embedment, lap, or anchorage, to fully develop design
stresses in reinforcement,

2-1~42 F.W.A, 9781



STRUCTURAL DESIGN. 28
Porches, Balconies, Canopies

Porches, Balconies, Canopies

Avoid framed porches and balconies. Place porch slabs on ground
wherever possible; where framed, simplify with minimun foundation struc-
ture. Thickened edges and reinforced as grade beams, supported on con-
crete filled post holes at outer corners. Use no balconies above the
first floor except in arid climates where exposure is not severe.

Canopies may he of concrete where concrete floors are used inside
buildings. Cover them with waterproof composition roof covering, flashed
at intersections with walls.

Finish exposed surfaces of porches, balconies, etc., with approved
type cement wash or cement paint, properly cured, Provide temperature
steel in two directions, not less than .50% of cross sectional area,
placed near each face,

2-20-42 , F.W.A, 9781



STRUCTURAL DESIGN,
Subsurface Investigation

Subsurface Investigation for Foundation Design - The extent
of such investigation should e cdetermined by the architect's
structural engineer, who will use the data for his design.

Where the preliminary date indicate favorable tearing soils
lie close to the surface, a few open pits shall be excavated to
verify the assumed data. UYhere preliminary data or open pits
indicate the presence of fills or soft grounds, or the presence
of questionable underlying strata, make a mimber of borings.
These may be few in number, located in well distributed, repre<
sentative areas of the site, if fthe subsurface stratz are found
to be definitely uniform in charecter znd level. If the evidence
indicates varying fills or underlying strata, pockets of unfavor-
able character, or wide and rapid changes in stratification, make
a sufficient number of intermediste borings to determine the
extent and variation of such areas.

The depths of borings should ertend sufficiently to assure
at least four feet of uniform besring stretum under the footings.
“here soft underlying strata or rock are indicated or suspected,
sounding bars may be used to augment data disclosed by the pits
or borings.

Where soil bearing is doubtful, make load tests to determine
the safe allowable load.

Make accurate observation of ground weter levels and obtain
information from locezl sources regarding veristions in levels,
particularly where footings are to rest in clay, or other
relatively impermeable streta which will hold water against the
foundation walls and the undersicde of the basement floors, and
require dreainsge and water proofing in construction of the
proposed buildings.

Recording and Analysis of Deta ~ Keep field notes of all
matters and conditions pertinent to the work, including the
elevation of the surface at each pit or boring, the depth at which
each stratum is encountered, the kind of meterial in each stratum,
and whether the material is hard or soft.

‘Make a drawing showing a complete log of the exploration
data, together with a site plen showing the dimensional location
of all pits, borings and soundings, ¥:iind of soil in esch stratum,
the ground water levels, the surface elevation of the ground and
the demth to, or the elevation of, ezch stratum. Ezch kind of
soil should be adequately described to show whether it is hard or
soft, its moisture content, and its relative permeability or
capacity to drain free of water. The variocus soils snd their
condition should be indicated by symbols and descriptions.

2-20-42 F.Ww.A, 9781
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STRUCTURAL DESIGN. 30
Subsurface Investigation

A load test area shall closely approximate the proposed
footing areas. 'Where this is not practical, adjustments must
be made to the bearing capacities obtained under small test
areas for soils that are relatively coliesive.

level, end if possible, in an undisturbed state.

The following requirements should be carefully observed in
the design of testing apparatus:

A testing capacity'equal to the bearing capacity
limitations of ordinary soils, or to twice the allow-
able load desired.

A sufficient sensitivity to give compression values
for soils of a very low bearing capacity.

Simplicity permitting its construction with ordinary
labor and materials available on the construction
site, and requiring, for pressure producing weight
only materials easily obtainable in the locality of
the project.

Lateral bracing to maintain the vertical direction
of the applied pressure without interfering with the
full compression of the soil under the pressure.

Ioad the apparatus in small increments and measure the
resultant compression of the soil after each increment of the
load has been placed. An interval of at least 12 hours should
elapse before the next increment is placed and measured.

After the final increment of load has been applied, a period
of at least 48 hours should elapse before the load is removed.
The compression should be measured each 24 hours after the final
load application, unless 2n increasing rate of settlement, in-
dicating failure, is noted. The rcbound after removal of the
load should 2lso te messured. A chart of the compression for
each epplication of load shall be prepsred, showing the rate of
compression and the rebound.

2-20-42 ' F.W.A, 9781
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APPROVED

APPROVED

g s %2 min. /:2 sanded gypsum plaster:
Y2 rin. clear space N ¥ perforated qypsom lath, narled G oc.
4:, "

%ﬁﬁ — Wood stvdls 2x37 /6 o.c. min. for ron-

Pt

: — / ’: - bearing, 2'x 4716 o.c.mmn. for bearng
7 .- o , ,

e 2%2 Wooa’ér/a'gmy fma/.f/or)/ rerght

Ao connectron between stucls on one side of partitron fo studls on
other side shall be made, excep? at Hoor and af cerlirng.

Wood Stud

32 g'/‘m}) /2 sandad gypsvm plaster

- e O T lh-.Jll‘_.lJ --Y 0 ...,-.t-.:.j-..l—r..li. Ky "
T / i N 2 38 perforated gypsum loth secured fo
2 r, . / N Nre stvals with approved fTexsble clips fo
== === =N hold lath free of gtvdls.
Wood sfuds- 2.3~ /G o.c,/7un. for non—-
bearing; 2x4-16 o.c.mn. for bearmy.
\2 x4 wood bridgmng, mid story benght-
Wood Stud :

Y2 rn. 1: 2 sanded gypsum plaster on /e
Y8 perforated gypsum lath, narled G ac. 3 w,z}szm b/:/ck/ o ord bk
e I 3 " med. burned clay /e or 4 shale
sHlood forrmg 16 o Hie 0% sold. 4 concrefe block.
of any agqregare 73 7 solsd.
4"concrete block, 62 % solid. or
3%+ 73% Solid, if no# containing
any calcoreous or silrceous.sand
orgrave/.
For Y4 hour fire resist rating
3" shale Fle, 50% solid.ar any
Masonry of he above.

%8 1. 1:3 sonded 7);030/17 plaster\
Masonry Units <

TG mm. /: 3 sanded gypswm plasher é & brick
4 "concrete block werghing rof

[ CAC N IE DO | sfian 25 poere cer s

I T \ solid if contarning ca/careows
. or siliceous sand or grave/
Ma.sonr)/ Masonry Urirs i Otherwrse G2 solrd.

All partitions shown have sound redvction faclors /in excess of 40 decrbles, the
minimum required between dwelling urn?s. Alf thicknesses are nominal dimensions
Al partitions not otherwrse designated have one hour mun, fire resrstance rating.

REVISED

DATE PARTITIONS BETWEEN DWELLING UNITS F.W.A.

FEB.'42 DEFENSE HOUSI#@ » FEDERAL WORKS AGENCY « WASHINGTON D.C. FiG. S-3
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CSmbstible Flodrdriroof frarning mernbers

Where plaster is required to obfain fire
resistance rating,thee plaster shall be 2"
minimum 1:3 sanded gypsurn and
extend conbinuously pastond FighHy
against all Froming rmem bers

Delail Plar of Required Arrangement of Combust:-
ble Members framing info Masonry Fire Walls

| [
Brick
Oloooliol Blaeas I:II
DIEEES 2lEEEe
Two Cell Three Cell
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Hollow Tile
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Hollow Concrete Units

A/l thickresses are in rominal dimensions.
sound reduction Foctors oF 40 decibles, (F plastered 2 sides. An

Two Hour Min. Fire Resistance
Raling Reguire the Following:

Solid brick of chy,shole concrete, or
sand fime, and 8" m2indmurm thickness,
in 2 courses, unplastered: or hollow
brick,85 % solid, of clay or shale, and
8 rinimur thickness,irn twocours-
es,unplastered.

Hollow File of clay or shole, and 8"
minimurm //n‘chzese, in sing/e unifs
of 2 cells, 49 % solid, plastered 2
sides; or single urits of 3 cells,
53 % solid, plastered 2 sides; or
holloew tile of clay or shale,and /2"
menimurm thickress, in single wits
of 3 cells, 0% solid, unplastered.

Hollow concrelte wunrits, rot containing
calcareous or siliceous sand orgravel,
of 8"minimum thicknress, in single
units, 75 % solid, plasterca 2 scdes ;
or 10" mirirnurm thickness, in single
units, 75% solid, unplastered; or

12" pairerauir? thickness ir siagle units
62 % solid, unplastered; or [3"min-
imurm thickness, in 3 units,cach 65%
solid, ewith /2 air space befweerz
urnits, unplastered.”

Al walls showrs cwill have rrair.
wallshown

may be used to suppor? ircombustible Framing members or for ror /oad bearing
walls. See Fig. S-/ for "Terrmite Profection’

REVISED
DATE MASONRY FIRE WALLS SUPPORTING COMBUSTIBLE FRAMING FW.A.
I FEB. 42 DEFENSE HOUSING « FEDERAL WORKS AGENCY = WASHINGTON D.C. FIG. S-4
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APPROVED

APPROVED

APPROVED

o
./// / %//4

1 10T
2 | I
"2 cell 3cCell
HoLLOW TILE

FSdhad

HOLLOW CONCRETE UNITS

Uil

[
000

Load Bearing Walls Which

Two Hour Fire Resistance Ratings
Require The Following:

Solid brick of clay, shale, concrefte, or
sand lime, and G"min. thickness, in single
vnits, vnplasfered; or

hollow brick, 85% solid, of clay or shale, and 6"
min. thickness,in single vnits, unp/as/—ered.

Hollow tile of clay or shale, and 8 min.
thickness, in single units of 2 cells, 40 %
solid, plastered |side; or single units
of 3cells, 43% solid unplastered.

Hollow concrefe units, not containing
calcareous or siliceous sand or gravel, of
G"min. thickness, 6270 solid, plastered /
side; or 13 % solid vnplastered: or
8'min. thickness, 62% solid, vnplastered.

Support Incombustible Framing

£
N

BRICK

PO WAL

]

DODO PG

HOLLOW CONCRETE UNITS

Solid brick of clay, shale,concrete, or
sand lime, and 4"min. thickness,
plastered 2 sides.

Hollow concretle vnits, not contfainin
calareovs or siliceous sand or gravel,

of 4"min. thickness, 627 solid, plastered
2sides; or 6"min. thickness, 737
solid, vnplasfered.

Non Load Bearing Walls

Nofes: All walls shown wi.l have sound reduvction factor of
40 decibles, if units weigh not less than 25pounds per
superficial square foot. and walls are plastered 2 sides.
All thicknesses are in nominal dimensions.
Where plaster is required to obtain fire resistance rating,
the plaster shall be '2"min - I-3 sanded gypsuvm.
See Fig. No S/ for “Termite Protection.

REVISED

DATE MASONRY FIRE WALLS WITH NO COMBUSTIBLE FRAMING F.W.A.

FEB. ‘42 DEFENSE HOUSING + FEDERAL WORKS AGEMCY * WASHINGTON D.C. FIG.S-5

37

3l




APPROVED

APPROVED

APPROVED

Use rme’a/ ring corirector
where sufficrerrt spikir
canro? be obtajrned. If used
ot eave, two like ring corri-
ectors rmust be vsed /ir
cejling jpist splice.

C‘ei//r;g rise. For rmaxirmorn Detar/ of eave joirnt connect-
see Tohble of Pitched Roofs’ /ory Iirrcluding ro.and size
(must be lirnited 7o avoid of spikes or1 ririg coririect-
excessive beridirig /r7 - or, must be showrr on
rafters.) arawings.

A/terrnate Fave Corirrectronrns

/" Ridge board

2x4” Collar bearn
of rafters a/:v,orox.G‘—o"
o.C.

— /"y 4" Hargar aof ecch
raofter Ormit where o
beaoring partitiorr is
provided below Ce/7//77

Rafter

Ceiling joist ! Jjorsts within 20" of
2" Block——— center line.
: ' 1L [ <. splice
‘" Clear spar of raffer 2’—0"maxé|f‘ﬂ . Fory
L 1] V.
Spiked egve corimeciion Of raffer fo For%—a/_—/'ous ceilirng
ceiling joists.See 7ab/e of Brtched Loofs coroitions see S-7
for rivrmber arid s/ze of sprkes. Ceiling joists rmoy be
3" Bert steel/ plate arichror Ror rorffers spliced as /tidicared or

approx. 4-0O"o.c. 5/8"# bo/t 7o raffer ard plote. furrished /7 one cont-
/rvous lergth frorr

egve o eove.

Hustrating fable for Pifched Roofs”in tex/.See fable for size
arnd sparr’ of rafter and ceiling joists for a typical loading for
varrovs roof ,o/'r‘ches. Where /oads exceed /oads used irr fable, cormn-
puted stresses irr rafters must include bernding arid direct avia/
sfresses for section of joist riormal fo edges. Adequate eave
cornectior rmust be plovided to fully trarnsmit horizortal thrvst
of raffer rfo ceiling Jorst or fo eguival/ent fie across Luildirng

Jo oppos/ite eave See S-7 for alterriafe frussed raffer frarring

a’ref'ereo{/

REVISED

DATE PITCHED ROOF RAFTER FAMING F.W.A.

FEB.'42 DEFENSE HOUSING = FEDERAL WORKS AGENCY * WASHINGTON D.C. FIG. S-6
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APPROVED

APPROVED

APPROVED

4P metal split ring connector or Roo¥ load Cesling load
equivalert foothed corrnector Dead /load Plaster /0
2-3'% 3% Y5 cut washers, -'7(6' POOfI'/‘Ig 8 Jorssts 3
5~16d spikes 2 & Sheathing 3 Insulation 2
each truss - Rafters —_3 Jofal /5%
. /4 Xx].06= /5
2'%x6"4 Live leud
blocking ; Y $bolt Total. (horiz. z. proy, ) .35 /7
l:: < . = ) EE— 4”7,” 2 3 ﬂ. :
356 o W7 \/-Jx~76 X 715 bent plate ‘{ et
Jote 1 oranchor, 2212 x 245"
prare N | [| Screws fo plote
%2 Panchor bolt _NT¥- every Znd = 2'x6" i
210”/0279 S5*0"o.c. fruss = . "
Eove Detarl =53 P* Gpprox.
v 2 /& cont ribb
Case A XO Cont. 11200 .
g ap 22— at joints =T
5 ,Dﬁz‘ — — == 17| 7
b2 [2min./_
{ ' 2}6"spac1}79~23é or24oc for 2000k stress  2'x6" splice pl. 2-0'long;
AL /msice face of masonry 7 ring connectors 7 ¥
- or wood stud wall I6d sprkes each side
variable N_clear cpon 260" (rmox)
ase 4’
. — /216" 0.c.
| /74;/ Arichor fo plate / 256" % ‘perforated
- ..22/:53’ - ‘ qypsurm Jath
% % Details same as for Cose Vi : —
/ % excsof Eave detarl /2 . /a stor
-
J ”’.77‘” Clear spar, for Casel reduced De?LO// of /D/O'Sfef"
Cose B” 2"
X S\N K xz /6 o.c.
/-2 1mun.
;/A L/z 7, 17 combus;‘/b/e
= . wall board
s S ,ﬁ aachor. J"’_)”’E’E oy Detarl of Wallboard
vpisble || GETO% same s for case Ceiling Construction
" Clear Spon for Case A reduced
Cose T " rot less than 1~2"at either or each end
REVISED
DATE PITCHED ROOF TRUSSED RAFTER F W.A.
FEB. '42 DEFENSE HOUSING + FEDERAL YORKS AGENCY - WASHINGTON DC. FIG. S-7
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APPROVED

APPROVED

) o
Conc.filled post

When less than 2:0°vse
beam § posts shown dottfed

e, Bl gt Ry S .

—— e vty

e
—r

o ;Wood  joiat floor

mih. 2-0"

< e’
I e T
| \{\Beam i

: | :
Line of excavalion 4

b

AY

holes to undis-
turbed soil

23\Bsmt slab or

~ oo b———

Haunch or increased
wall thickness

Steps full length
of platform 4

Fin. Grade! 42 '

post holes fo

Platforms and sfeps
topitch for drainage

Concrete filled

vndisturbed soil

pipe space fl.

open

Fin.Grade, | :/ o
/)

.
Grade to conc. or
form and leave ends

= H—

For masonry walls,
corbel/ fo recejve
platform slab

57‘%[—".- =

— L.
3'min.

TConcrefe filled post
holes to undisturbed
s01/

DETAILS of PORCH PLATFORMS

See Fig. S1 for "Termite Protfection "

Joint filler,.

Slab mesh raised to

lTypica/ slab on fill -

6"min, A top of slab i Slab mesh fo be
L e W A SV PR RN P O N ) PR AT S O P :
CETREE | DAY AR RISy W J 5 s 1t e Tie: b L L roised to 7“op of
ST = TUTET, . ] Bv  slabs over beams
IO min, &"™Gravel fill Waterproof paper  or footings

2- 34 ®min. top & pottom

DETAIL of SHALLOW FOUNDATION & (5T FLOOR on FILL

Shallow footings of this defail moy be vsed where not subject fofrostand firm,
undisturbed earth is within [-0"of surface, or where fills are compacted
in 6" layers with at least 4 passes over each layer with rollers of

5 fons minimum, and the load on the soil is vniformly distributed at suit-
ably low valves (generally svitable for wood framed buildings only). Where
substantial uvndisturbed earth or rolled fill is not within [~0"of the
slab botfom, the slab must have intermediate supports of concrete beams
and concrete filled post holes 10"minimum diameter. Slab reinforcing
shouvld be adequate for beam span.

REVISED
DATE PORCH PLATFORMS AND CONCRETE FLOOR ON FILL F.W.A.
FEB. ‘42 DEFENSE HOUSING * FEDERAL WORKS AGENCY « WASHINGTON D.C. FIG. S-8
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PLUMBING.
General
Drainage systems

General

The demand for metals for war use make it imperative that the
use of these metals for other than strictly military purnoses be
limited in every possible way. The aprlication of the standards for
plunbing installations set forth in this document will result in a
considerable saving of metal and at the same time provide for in-

stallations which are sanitary in every resmect and have the approval

of public health officials.

- These standards have been developed in collaboration with the
National Associstion of Master Flumbers of the United States, the
United Association of Journeymen Plumbers and Steamfitters of the
United States and Canada, and others, and have been issued by the

1

Office of the Defense Housing Coordinator, Office of Emergency Manage-—

ment.

Some minor variations from these standards may be necessary to
suit particular project reguirements, but only such necessary vari-
ations should be made. A4 Priority Preference Rating may be refused
if these instructions are not followed. Those corncerned with code
enforcement should be asked to cooperate in this important effort.

Where manufacturers have produced adequate products which reduce

the amount of critical metal, such products must be given consider—
ation. Advise contractor and direct him to submit such products
for approval. )

The water, drainage and gas stacks and run-outs for two dwell—
ing units should be combined where practical and economical.

Drainage Systems

Building (house) sewer (from 5'-0" outside of building to
lateral) to be vitrified clay pipe.

Buildinge (hpusé) drain (from 5'-0" outside of building to soil
and waste stacks) to be extra heavy cast iron pipe.

Soil waste and vent stacks, larger than 2" diameter, to be
standard weight csst iron pipe; 2" and smaller to be galvanized
steel, gnivanicea covper bearing steel, zalvenized molybdenum,
gelvanized wrought iron, or lead waste pipe, optional.

Brarch waste and vents, standard weight cast iron pipe; gal-

vanized steel, galvenized copper bearing steel, galvanized molybdenum,

galvanized wrought iron, or lead waste pipe, optional.

1-1-42 . F.Ww.A, 9781






PLOMBING. | 2

Sizing of Scil and~Waste Pipes

Base total loads, cerried by a scil or waste pipe on Table of

Fixture unit values.

Fixtures - Units for Fixture or Group

Lavatory - dwelling facilities .eeceveecevveecas
Lavatory - nondwelling facilities eccesevecoces
Water closets — dwelling facilities .cieevescen
Water closets — nondwelling facilities cvieeevs
Bath tubs — dweliling F5C11it1€5 eveevcenccnccss
ShoweT stall ceiescesagcacccacsncnacss
Pedestal urinel scscesescevss.
Wall urinal cesesscescecceoncnss
Combination sink and tTay eceesecoacsses.
Kitchen sink eceececscecessscecconces.
Two laundry trays ecessssocevcsescssssssocaccns
Baithroom group (W.C. bath tub & lavatory)e.....

® e 800 s 09+

Yo. of
Units

—
DRV ODVDVO O

The following tabvle shall determine the diameter of a soil or

waste stack or horizontal branch.

Diameter Fixture units on Fixture unit
of Pipe horizontal branch on stack
1—1/4" 1 2
1-1/en 3 4

2 6 10

3" waste only 32 48

3" so0il 20 30

41 160 240

The size of building (house) drains limited to

one primary

branch shall be in accordance with the following table.

Diameter Primary Branch

of Pipe 1/8 inch 1/4 inch 1/2 inch
fall/ft. fall/ft. fall/ft.

2 21 26

3" waste only 36 42 43

3" soil 24 27 36

4n 180 216 240

In case the sanitary system consists of one soil stack only or
of one soil stack and one or more waste stacks of less than 3"
diameter, the building drain shall be of the same nominal size as
the primary branch from the soil stack as shown above.

2—~1-42
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PLUMBING. 3
Sizing of Vents

Vent stacks or main vents should have a diameter of at least
one-half that of the soll or waste stack, and shall be sized in ac-
cordance with the limits of length and number of fixture units as
given in the following table.

Diameter No. Fixture 13" 13 oLl 23 3"
of soil Units on Vent Vent Vent Vent Vent
or waste soil or
stack waste stack
1% 2 75
1z 8 70
2 . R4 28 70 300
3 40 20 80 260 650
3 80 ) 18 75 240 600
4 310 30 95 240
4 620 22 70 180

Distance of Trap from Vent: Except for water closets, ped-
estal urinals, trap standard service sinks and other fixtures which
depend on siphon action for the proper functioning of the fixture,
each fixture trap (except bath tub trap) shall have a protecting
vent located so that the total fall in the fixture drain from the
trap weir to the vent fitting is not more than one pipe diameter,
and the developed length of drain is not less than two pipe
diameters nor more than 5'-0"%. A back vent or relief vent, pref-
erably in the form of a continuous waste and vent, shall be in-
stalled within these limits.

Venting must follow the principrles illustrated. See Figures
No. F.1 to P.9. BSo far as possible, use the arrangements shown.

No vent terminal from the sanitary drainage system shall be
within 12 feet of any door, window, or ventilating opening of the
same or an adJjacent building unless it is at least 3 feet higher
than the top of such opening. Ixtensions of vent pipes through a
roof shall terminate at least 1 foot above it and chall be properly
flashed. Vent terminals extending through walls shall not termi-
nate within 12 feet horizontally of any adjacent building line,
shall be turned to provide a horizontal opening downward, shall be
effectively screened, and shall be properly flashed, calked, or
otherwise sealed.

2-1-42 | F.W.A. 9781



PLUMBING. 4
Sizing of Vents
Pipe Cleanouts
Floor Drains and Sumps

Sizing of Venis (coatinued)

Roof area drained inte a building storm sewer or any of its
branches shall not exceed the vaiues given in the following table.

Diameter Maximur square feet arsza
of 178" 1/4" 1/2%
Pipe fall fall fall
2 350 500

3 750 1050 1500

4 1550 2120 3100

Pipe Cleanouts

Frovide accessible cleanout a2t or near the foot of each vertical
waste or scil stack, and at each change of dirsctior of the building
drain greater than 45 degrees.

Cleanout to be of the same nominal size as the pipe up to 4—
inches and not less than 4-inches for larger pipes.

Where cleanout is provided at the entrance to the building,
cleanout at the base of the stack may be omitted.

Floor Drains and Sumps

Floor drains shall be provided in boiler rooms and where required
in connection with heating work or where any accumulation of water may
collect. Floors must slope towards floor drain.

Where subsoil drains are placed under the cellar floor or used
to encircle the outer walls of a building, they shall be made of
open-jointed drain tile or earthenwars pipe, not less than 4-inches
in diameter, When the building drain is subject to backwater, the
subsoil drain shall be protected by an accessibly located automatic
back pressure valve before entering the building sewer or drain. If
such drains are comnected with the sanitary sewer or with combined
system, they must be properly trapped. They may discharge to an area
drain.

Provide sump pumr where it is not possible to drain fixtures by
gravity, arranged generally in duplex. Provide means for automatic
sequence operation from one pump to the other.

Provide cellar drainer where drainage requirements are limited.

2-1-42 F,W.A. 9781



PLUMBING. 5
Water Supply System

Piping should be governed by analvsis of water: Slightly and
moderately corrosive waters, galvanized steel pipe, Type I, II, III or
wrought iron pipe, with galvanized melleable fittings. Corrosive
weters, cement lined pipe and fittings or lead pipe with wiped joints.
(Lead pipe must not be used in water svpply until it has been deter-
mined that no poisoncus lead salts eare produced Ly contact of lead
with the particular water supply).

Service main, from point of connection with lateral branch main,
paralleling building to inside of building and connecting risers and
branches. .

Included in Utility Specifications "outside plumbing" is the pro-
vision in mains and laterals of the necessary fittings for comnecting
building service main,.

Arrenge piping to drain hy gravity at low point. Provide drain
cock or plug at low points.

Where practical, expose water piping in utility rooms or
closets.

Outside piping must be instal™ .1 below frost line,

Provide hose connections as follows: - In row houses, in front
and back, one for every double unit so arranged that one tenant will
not need to cross through the yard of the other. Where front yerds
are very srall, the front hose connections may be eliminated or tine
number reduced.

2‘1“‘42 F.WoA.. 9781



PLUMRING. 6
Water Pipe Sizing

Size service main to meet peak demand.

Separate stop cocks or valves, always accessible, shall be placed
at the foot of each riser line, aud, in ruitiple dwellings, for each
individual fixture cor group of fixtures contirolled oy one tenant on one
floor. On each family unit, one control valve must be provided, prefer-
ably located in kitcnen or utility room, and accessible by the tenant
occupying unit,.

Minimum pressure to the furthermost fixture in the system should
be 8 pounds per square inchj; maximum velocities should be 15 feet per
second.

Weter pressure in excess of 70 pounds per square incn should be
reducecd to 50 pounds per square inch or mechanical compensating device
provided.

The following table will assist in computing friction losses:

Diameter Discharge Velocity Loss in
of Pipe Gal./ifin. Ft./Sec. feet /Foot
3/8 3 5.02 0.49
3/8 5 8.37 1.26
1/2 3 2.16 0.16
1/2 5 5.26 0.1
1/2 8 8e42 0.98
1/2 10 10452 1.47
3/4 3 1.80 0404
3/4 5 3.01 0.11
3/4 8 4481 0.25
3/4 10 6.02 0.38
3/4 15 9.02 0.80
3/4 20 12.03 1.36
1 ’ 3 1.12 0.013
1 5 1.86 0.03
1 8 2.98 0.08
1 10 3.72 0.12
1 12 Lol 0.16
1 16 5.95 0.28
1 20 7o lidy 0.42
1 2 9.30 0.64
1 30 11.15 0.89
1 40 14.88 1.53
1-1/4 5 1,07 0.009
1-1/4 10 2.14 0.03
1-1/4 16 3e43 0.07
1-1/4 20 4e29 0.11
1-1/4 25 5.36 0.17
1-1/4 35 7.51 0.31
1-1/4 50 10.72 0.60
1-1/4 70 15.01 1.13

2"1—42 F .W-A . 9781



PLUMBING, 7
Hot Water System

Hot water supplied from individual tenant operated units: indi-
cating piping at ceiling of first floor or two stories or concealed in
attic where practical.

Hot water from central plant: indicate piping in crawl space or
basement on side nearest the fixtures,

In buildings of more than four stories ir height supplied with hot
water and in all other buildings where the developed length of hot water
piping from the source of hot water supply to the extreme fixture sup-
plied exceeds 100 feet, a hot water return circulation system shall be
installed. In no case may the circulation return be less than 1/2 inch
in diameter.

For hot water installations underground, see section of "Heating -
Underground Distribution.”

Water storage equipment should be placed close to fixture in order
to reduce line losses and over-drawing of tank storzge.

2-1—42 s F.w.A . 9781



PLIMBLVG. 8
Hot Water Equipment

Specifications for equ wnmmnt outlined below should be based on the
determination, by F.W. A, of fuel %o be used in a particular project.

Gags: Automatic storage type pilot serated tanlk completely insu-
lzted, no copper except for conirols, and nc exterior jacket over l1nsu-
latlon. Side arm type heater wunﬂa*Wy PO trolled with prefshbricated
insulated jacket for boilsr. (No copper ccils of burners permitted).
Storage: 20 zals.nominal capacit; for untomatic and 30 zals.nominal ca-
pacity for manusl control.

Flectric: Automatic operstion only should de considered, and con-
trolled oy two electrical elements. Tark shoild be complstely insu-
lated. liominal storage capecity for above heater would be based on 15
gallone for one dedroom tait, 30 gallons for larger units,

Same regquirements as givern for gas water heating should be

Coz, Cagt iron secticnal deme type heater. Integral steel water
heat=r and storsze tark.

Storaze tonks: Galvanized iron for slizhtly and moderatnlv cor-
rosive water. Forcelain lined for corrosive water in connection with
autometic type water heatere and porcslain or cement lined for range
boilers. 3CC pounds per sguare irci hydrostatic, LQ"—L/2 pounds per
saquare inch water working prescure.

Relief valves: Fressure tyre, srinz or diaphragm actuated, self
reseating. TFor automatic equipment outlet set towards wall and piped
locking down at rear of tank.

For manually controlled or non-sutomatic equnipment, outlet piped
to outside of building.

Tanks for project operated plants shovld be of material suitable
for the water available. With corrosive water, cement lining or other
protective means should be provided. Taniks must cor.form with the rules
for construction of Pressure Vessels, A.S5.MM,E. Construction Code. Heat-
ing element siiould be constructed of rea brass, copuer pipe or copper
tubing ard of sufficient area to raise the temperature of the water a

™

minimun of 100 degrees ¥, over a period of two hours.

o-1-42 P.W.A. 9731



PLUMBING, 9
Clearances, Expansion,
Backfill, Insulation

Clearances: Provide a minimun hesd room of 6 feet 3 inches to un-
derside of lowest pipe, in traffic areas of basements or occupied spaces.
Provide a minimum clezrance of 30 inches in crawl space between under-
side of first floor and excavated area.

- Replacement of piring should te concidered in desizning the system,
Where utility rooms are provided between the kitchen and the batn, or
adjacent to either, expose piping in the utility rcom, or so arranged
otherwise that piping may be replaced or repaired with a minimum of
cost.

ansion: Piping must not be rigidly encased in mesonry nor so
supported that pipe may not move.

Backfill: Provide neutral backfill for soils into which metal pip-
ing is installed and which is contaminated with cinders, or any acid
soils due to sulphur or other injurious chemical compounds.

Insulation: Ccld water lines must be insulated where they are li-
able to sweat or freeze.

Hot water piring must %e insulated when located in boiler rooms and
in buildirgs below the first floor. Such piping should not be insulated
above the first floor except where there is possibility of freezing.

Insulate hot water supply and return undsreground in presealed con-
duit, and kot water supply only wiere locatec in conduit or trench in
grouping with other pipins.

Insulate hot water risers in buildings over two stories, except
where hot and cold water risers are more than 6 inches gpart.

Insulate all expcsed surfaces of generators.

Insulate ranze boilers (with precast jackets) except where they may
be used for space heating,

Insulate traps and drainagse piping exposed to freezing temperatures.



PLUMBING, 10
Gas Distribution

Piping should be shown to grade back towards the inlet, where thig
is not practical, drip pipes or pots of adequate capacity must be pro-
vided.

Drip pipes or pots should be located where they will be readily ac-
cessible at all times.

Underground piping or where exposed to sudden changes of tempera-
tures should be protected from corrogion or insulated as the case may be.

Pipe sizes should be based on the fellowing: (a) totel connected
load, (b) length of pipe and number of fittines, (c) allowable pressure
loss, (d) specific gravity of gas, (e) consumption requirements of all
equipment piped with allowance made for diversity factor.

Provision should be made during construction for the future in-
stalletion of check gas meters for each individual unit. Check meters
should be installed orly when gas fuel is used for cooking, with water
heating or space heating., Meter loops should be placed under kitchen
sinks, except in the case where liquefied or bottled gas is used.

Where liquefied or bottlel mes is uced, eaquipmernt must be equipped

with 100 percent safety pilot and approved AGA for operation with bot-
tled or licuefied gases.

2-1-42 ' F.W.A, 9781



PLUMBING,
Pixtures

When any supply pipe is installed with a fixture in such a
menner that an air gap is net proviied, an approved back flow
preventer must be instailed in the supply conrectior on the out-
let side of the wvalve.

The following arplies when fixtures are not available by
Fecersl quentity purchase.

Water closets: Select wash down or reversed trap with jet
and check zgalinst space allowed for door orening and spacing
between fixtures. Select low down tanks in order to reduce
pipe size tc a miriumm.

Lavetorieg: Provide optionzl selection of porcelain,
china, ari ensmeled iron and steel lavatories described in
specifications. Trimmings for lavateries chould be made
optional for compression fsucets as well as for combination
faucet, with chain arnd rubher stoppsr. Brass or copper trim-
mings should be limited to the most essential, permitting
substitutes of plastics or other materials. Trimmings must
nct be chromium plated. Commercial weight trim should be
acceptable.

Bath tubs: Cast and formed steel enameled should be ov-
ticnal with ciutractor. Commercizl weight, connected waste
and overflow smist be provided. Duvilt-in or surface type sup-
ply fitting made optional with contreactor.

Combination sink and trsy: Forcelain, earthenware, cast
iron, formed steel, enameled should be optional with the con-
tractor. Roll rim type with one leg should be provided for all
units. Combinstion fixture at center to serve both compartments.
Wood drainboard.

Nondwelling building fixtures should be similar to these
provided for the dwelling units.

11
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HEATING. 1
General
Preparation of Plans

General

Use type of heating and fuel determined in accordance with
utility selection procedure.

A complete set of heating calculations shall be prepared for
record. Heating calculations shall be based on the practice and
dzta of latest edition of the A.S.I.V.HE. Guide. System shall be
designed for 70° inside room teuperature.

See that ample space and suitable access is allowed around
all equipment for servicing and renlacement.

System must be forced circulaticn when furnace (not space
heater) is on same floor as dwelling. Grevity warm air furnaces
shall only be used in basements.

Gas or oil forced warm air furnace msy be located in hall,
kitchen or hester rooms.

Cozl furnace shzll be located only in heater room or base-
ment.

Where heating eguipment is furnished by the government,
plans and specifications must clearly indicate same 2nd bidders
must be fully advised of scope of work for assembly and installa-
tion of such ecuipment.

Preparation of Plans

Indicate complete layout of duct system for each separate
type building unit. Layout rust include the following:

Sizes of a2ll ducts.

Sizes of all registers and grilles.

C.F.M. to be handled st each supnly grille of
register.

Electric connection. Coordinate with electric
drawing.

Darper for each supply cutlet for balancing
system.

Location of room thermostat where gas or oil-
fired systems are used.

R-1~42 F.W.A. 9781



HEATING. 2
Forced Warm Air

Warm air distribution system shovld be designed in manner to
use minimum amount of duct work. Provide adegquate returns from
far side of living and bed rooms. Provide living rocm, each bed-
room, kitchen and bathroom with individial direct air supply through
high or low grilles. DNo provision should be made for return of air
from kitchen or bathroom. :

System should be designed to distribute air at approximately
140 degrees F. temperature when leaving the plenum chamber of the
furnace.

b4

Distribution systems should be designed so that total resist-
ance of system including furnace loss, will not exceed .25 inches
static pressure.

Provide necessary electrical connections and switch for all
forced warm air furnaces. ZIZxtreme cere shall be exercised in
locating electrical connection for fan on coal-fired forced warm
air units, so it is not eesily accessible to the tenant.

In layout of duct svstem provide clesrance from combustible
materiels in accordance with regulations of National Board of
Fire Underwriters, Pamphle® No. 90, titled "Air Conditioning,
Warm Air Heating, Air Cooling and Ventilating Systems", for high
temperature system.

Ceiling grilles are not to be used. Top of high supply
grille to be set 6" below ceiling. ZIow supply grille to be over
base. Discharge velocities from high supply grilles should not
exceed 800 FFM; from low supply grille should not exceed 300 FFM.

Provide each supply air outlet grille or register with
adjustable horizontal and vertical air deflectors, set as re-
quired. Provide a shut-off valve at each supply outlet, except
bathroom, operstive from face of grille.

Ducts, registers and grilles shall be selected to us=
standard commercial sizes wherever possible.

2-20-42 F.W.A, 9781



Gravity Warm Air

HEATING. 3
Gravity Warm Air
Warm Air Furnace Controls

Use only when basements are svailable.

Supply air to

Design should
ing Association.

all rooms, by cucts.

conform to applicable codes of National WarmAir Heat-

Warm Air Farnace Controls

Units must include the following controls:

Gas

Pressure regulator.
Automatic gzas valve.

Safety pilot,

Bomnet tengperature limit controls.

Room thermostat.

With forced warm air; bonnet thermostat for blower

control,

0il (Vaporizing Pot Type Burner and Mechanical Draft)

Constant level and control valve,

Bornet temperature limit control,

Room thermostat.

With forced warm air; bonnet thermostat for blower

control.

Coal

Damper regmlator; including bonnet temperature limit

control.

With forced warm air; bonnet thermostat for blower

control.

2-1-42
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EEATING. 4
Furnace Settings
Circulating Space Heatars

Furnace Settires

2 e Furnaces shall not be set directlv on floors of combustible mate-
rial. See Fig. H-1. With combustible floors set:

Gas or oil furraces on metal clad insulating board or
- equivalent material.

Coal furnace, on 3" ventilated tile, or metal clad in-
sulating board with furnace raised a minimum of 3% to
provide through ventilating space. IFxtend floor pro-
tection beyond sides and rear of furnace and 18" in
front of ash pit door.

With non-combustible floor finish over wood joist raise coal burn-
ing furnace a minimum of 3" to provide through ventilating space under
furnace.

Circulating Space Heaters

Space heaters should be located in living room close to center of
house.

Space heaters must be vanted.

In two-story units, additional circulation benefits may be obtained
through simple duct systems. See Fig. E-2.

Capacity of space heaters should be based on:
Heat losses
pick up

fuel correction (coal)

2-1-42 F.W.A, 9781



HEATING. 5
Fas Fired Floor Iurnaces

Fleor furnaces shall only be used under conditions where the area
under the furnace is properly drained or otherwise adequately =~afe-
guarded by means of a waternroof pit and curb so that no water can get
within 3" of any part of the furnace.

Adequate provision shall be mede for easy access to the furnace
under the house by means of an opening in the foundation wall or through
a trap door of at least 18 by 24 inches, located at some convenient point
in the house, and a clear and unobstrucied passageway to the furnace at
least 24 inckes high by 24 inchees wide.

Only wall register models shall bte used.

Gas fired floor furnace shall have the American Gas Association
Ixab el .

All gas filoor furnaces shall be equipped with safety pilots which
shall automatically shut off tne gas supply to the mein burner in the
event of pilot or gzs failure and which shall also prevent turning the
gas into the main burner unless the pilot is lighted.

Units designed for use of heavier-than-zir gases shall be eaquipped
with safety pilots which shall sutcmaticelly shut off the gas supply to
both the zain and the pilot in the event of pilot or gas failure and
which shall also prevent turning the gas into the main burner unless
the pilot is lighted.

Suitable baffles shall be installed or other means provided to pre-
vent air currents from extinguishinz the pilot or burner or beth.

2-1-42 F.W.A, 9781



HEATING.

Chimneys or Flues

Chimneys for oil and cosl-burning equipment should be,
masonry type with inside flue lining. In place of masonry,
porcelain enameled flues, properly insulated, may be used
provided a barometric damper is introduced in the smoke pipe
to limit the flue temperature te about 800° F before it enters
the flue,

Vent: all gas, oil or coal burning space and domestic
water heating equipment; a1l ranges burning coal or No. 1
(or heavier) fuel oil. Unless the venting of gas ranges is
a definite local requirement they need nct be vented,

With one-story flat roof buildings each piece of equip-
ment must have an independent flue or vent, except where
two gas appliances are used.

With vaporizing pot tvpe burners or equipment burn}ng
typical midwestern coals, each piece of equipment must have
an independent flue,

Gas burning domestic water heating equipment, except in
one~-story flat roof buildings may be vented into en adequate
flue provided for pressure type oil or coel burning equipment
(other than that noted in paragraph sbove), if connection is
made above smoke pipe of such equipment.

Gas~burning heating equipment may be vented by means of
vent flues complying with National Board of Fire Underwriters!
requirements, Such flues mgy be oval in shape and installed
concealed in 3~5/8-inch stud space in partition; however, such
flues should be arranged to clear combustible materials by one
inch minimum, Drain must be provided in base of each flue
from gas-burning heating equipment.

Chimneys and flues shall extend:

Not less than 2 ft. sbove a flat roof,
To height of adjacent parapet,
" ven " ridge of sloping roof.
Not less than 1 ft. above ridge within 10 ft.
of flues,

2—20-42 F.W.A.
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HEATING. 7
Heating Equipment Clearances

If the furnace casing is less than 6" from a partition, such par-
tition shall be incombustible.

If the furnace casing is from 6" +to 18" from the partition, such
partition may be of combustible construction provided it is faced with
1/8" thick asbestos cement wall board over 3/8" gypsum wall board with
staggered joints, or 3/4" gypsun plaster on incombustible lath,

If smoke pipe is less than 6" from a partition, such partition
should be incombustible,

If smoke pipe is 6" to 18" from combustible materials, ceilings
and partitions must be faced with 1/8" thick asbestos cement wall board
over 3/8" gypsum boerd with staggered joints, of 3/4" gypsum plaster on
incombustible lath, and in adcdition must he protected with a cement as-
bestos board baffle mounted 1" from face of partition extending 12" be-
yond extremities of the smoke pipe.

Smoke pipe passing through a
should ke avoided, but where neces

partition of combustible material
ne 3 T
combustible material by A%,

2ry it must be insulated and clear

See Fig, H~1,

2-20-/2 F.W.A. 9781



HEATING.
Fuel Storage

Fuel storage facilities must be provided.

0il: An individual insicde or outside storage tank of 55 to 123
gallen capacity to be provided. For circulating heaters such tanks
skall be fitted with locking spigots. With furnaces they shall be
piped to the equipment. Installation shall conform to N.B.F.U. Pam-
phlet No. 31, titled "Installation of Cil Burning Equipments". Piping
shall be protected against mechanical injury.

Cozl: See architectural sitandards.

Liguefied Petroleum - (Bottled Gas): Installation shall conform
for the present to the N.B,F,U. Famphlet #58 titled "Liquefied Fetro-
leum Gases!", and when available to "Standards for Installation and
Storaze of Liquefied Petroleum' to te issued by the National Bureau of
Standards.
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ELECTRICAL.
" Drawings, Specifications, Codes

Electrical drawings should indicate by reasonably accurately lo-
cating and sizing {where required) all electrically operated squip-
ment, controls, and disconnects, lighting fixture outlets and switch
controls, receptacles, service equipment, metering locations, branch
and feeder circuit control panels, and feeders and branch circuits
(branch circuits should either be shown connecting outlets or outlets
should be numbered to indicate circuit). Telephone, radio and call
system should be indicated to the extent of rendering enough in-
formation to intelligently permit not only of estimating but of use as
a working drawing.

The National Electrical Code and The National Electrical Safety
Code, latest issue, shall govern design, except that orders issued
by the Federal Agency Controlling Priorities affecting these codes
shall take preference.

Adopt electrical symbolsg shown on Figure E-l.

Cable sige shall be governed by National Bureau of Standards
"Simplified Practice Recommendation R180-41" on subject of "Copper
Conductors for Building Purposes”.

The standerd practice, with respect to arrangement of equipment,
promulgated by the local utility company shall be followed except
where such practice is contrary to the national codes.

Approval of laycuts should be obtained wherever possible from
utility company before issuing documents for bids.

2-1-42 F.W.A., 9781






, ELEGTRICAL ~ Interior.
Qutlet Locations and Circuiting

Living Room: Frovide a

’3
eand a minimum of three receptac
switch.

ceiling fixture with wall switch control
les, one to be comhined with wall

Bedroom: Provide a ceiling fixfure with wall switch control and
a minimum of two receptacles, one to be combined with wall switch.

Kitchen: Provide & cosiling fixtur ith wall switch control and
a2 minimum of two or threse receptaCLGS, one to be combined with wall
switch (where practical).. Regardless of the type of refrigeration
locate one of the reguired recentacles at refrigerator, 1 foot 8 inches
off center line of refrigerator, and beiween 3 feet 6 inches znd 4 feset
4 inches above flocr. One receptacle should be adjacent to work top,
and another (or the sasme one) neasr dining table. In large kitchens
locate ceiling outlets nff-center; center outlets between exterior wall
and inside partition, and 3 feset from the worz snace partition or wall.

Connect receptacles in kitchen on one circnit (#12 wire).

Bethroom: Provide a bracket fixture over medicine cabinet with

Utility Room: Provide & ceiling fixture, pull cord controlled.

Storsze Room: DProvide s ceiling fixture, pull cord controlled.

Halls: Provide a ceiling fixture, pull cord controlled.

Stairaell: Provide ceiling fixture with 3-way switch control.

Locate switch away from top step.

Crawl Space: Provide a receptacle near each crawl space entrance
and such additional receptacles as to permit the whole crawl space
being reached by a 100 foot extension cord.

Combine switch and plug receptacle devides in one box, where
practical.

2-1-42 F.W.A. 9781
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ELECTRICAL ~ Interior. 3
Cutlet Locations and Circulting

Dwellings

Wiring devices located on opposite side of same wall within one
dwelling unit should be back to back, wherever vracticel, utilizing
common box.

Brench circuits of one dﬁelling unit should not run through out-

lets serving other cwelling units.

ceways, outlets and cables must not be located in partitions
at end of bath tubs so that they will interfere with tub replace-
ment.

Follow layouts of outlets and circuiting as per Fig. E-2 to E-5.

Nondwellings

Management and Maintenance Spvaces: Follow general scheme of
layouts of outlets anda circuits as ner Pig. E-6 and E-7.

Commnity Laundries: Where electric hot plates are used, one
"Jouble hot plate unit" (two 2000 watt enclosed heating elements)
per laundry should be provided. Lighting and electrically overated
equipment (excluding fans) must be controlled by means of an auto-
matic cut-off with menual re-set. Iocate control station near
entrance door. Provide lighting outlet (small wattage) with lock
switch control on constant circuit.

Community Snaces: TFollow general scheme of layouts of outlets
and circuiting &s per Fig. E-8. Wall switches in public spaces
should be of lock type.

Crawl Spaces: Provide a receptacle near each crawl space
entrance and such additional receptacles as to pvermit the whole
crawl space being reached by a 100 foot extension cord.

R-1-42 F.W.A, 9781



ELECTRICAL - Interior. 4
Distritution Centers

Electrical appliances rated at more than 1650 watts, such as
electric ranges, must have disconnecting means other than part of
the appliances, and such disconnecting meons must be readily acces-~
sible to the operator. In mu¢t1—¢amllv (more than two) dwellings,
the switch muct be within the dwelling unit proper or on the same
floor as the dwelling unit in which the appliance is installed.

Branch circuit centers should be conveniently located for the
restoration oi’ circuit protection, prefersbly within dwelling units.
where common space is accessible to terants served, circuit centers
may be located in such space, Where branch circuit centers are used
as distributicn centers for buildings, locate near longitudinal
center of row houses or nesr center of load of apartment type build-
ings. See Fig. BE-9.

Feeder distribution centers must not be located within dwell-
ing units or in crawl spaces.

R-1-42 F.W.A, 9781



ELECTRICAL - Interior., 5
Wiring Systems

Cables and Receways: Use armored or non-metallic cable in dry
locations (concealed or exvosed) except that knob and tube work may
be used where it is standard practice and then only in hollow spaces
of walls and ceilings. Do not imbed cables in masonry, concrete or
fill; use metellic raceways.

Conductors in raceways should be lead covered, moisture resist-
ant rubber covered or other tyve especially approved by Underwriters!
for the conditions, where raceways are installed (a) underground,

(b) in concrete slabs or other masonry in direct contact with earth,
(¢) in wet locations, and (d) where condensation within raceway is
likely to occur.

Do not run service entrance conductors through hollow spaces of,
or within, frame buildings for a distance greater than 5 feet, unless
provided with overcurrent protection at their outer end.

Feeder Distribution: Follow generally the schemes shown on
Figures E~10 and E-11.

Individual Meters: Provide for instzllation at a later date
for individuwal tenant meters. Provide for metering facilities where
energy used for project service is centralized, as for heating
plants, or where it may be difficult for management to estimate
energy consumption. Meter loops at distribution centers should
generally suffice.

Design for voltzze loss not to exceed 3% from point of building
service connection to the last outlet, with sll lamps and devices in
operaticn end loadings based on code requirements (Article 220,
National Electrical Code - 1940).

R2-1-42 F.W.A. 9781



ELECTRICAL — Interior. 6
Service Equipment
Metering

Service Equipment

Locate service disconnects within building served and adjacent
to, or part of, branch circuit or feeder distribution center. Do not
locate service disconnects exposed on outside of buildings if other
locations or concealment ere economicelly feasitle, where exposed,
they must be weatherproof.

‘Where accessible to crnildren, disconnect hendles should be about
7 feet sbove floor or ground.

Metering

Do not include furnishing and installing of check meters; only
facilities to accommodate meters shall be provided in distribution
system.

Provide meterine facilities at feeder or branch circuit panels.
See Figures E-12 and &--13. Metering vanel should be arrsnged with
space only for mster with {(a) means for inserting meter tap in cir-
cuit or (b) sockets or receptacles to receive detachable type meter.

Do net install meters in crawl spaces.

Where »racticable and where load permits, dwelling unit panels
should have 2 or 3 wire single phase services so that 2 or 3 wire
single element meters may be used. On a 3 phase, 4 wire system, a
3 wire 120/208 volt service to a dwelling unit vpanel necessitates a
2 element meter, the cost of which is 100% grester than thet of the
single element meter.

1-24-42 F.W.A. 9781



ELECTRICAL - Interior. 7
Protective Devices

Ffuses and circuit brezkers aré both suitable for overcurrent pro-
tection. The type of device which is most practicsl on basis of ini-
tial cost, comparative cost of maintenance, repair and replacement,
and cperating conditions peculiar to the immediate location, should be
chosen. If fuses are used a non-tamperable type is preferred.

The protective devices in the main service, feeder distribution
center and brancn circuit panel installation should be so planned that
an overload on one or mors of the dwelling unit circuits will not cause
the protective devices azhead of the branch circuits to operate before
the branch circuit devices open, resulting in a complete shutdown to
the particular dwelling unit group.

where thermal circuit breaker protection with inherent time lag
is used for branch circuit, provide the protective devices ahead of
the branch eircuit with proper time lag protection.

1-24—42 F 'TV‘J.A [ 9781



ELECTRICAL -~ Interior. 8
Tlilumination

Lighting fixture should be provided in every room of dwelling
units. They should be low in first cost, require little maintenance
and repair sxpense, simple and eturdy in design, lasting finish, of
standard types permitting ready interchangeability and replacement.
(See IFigure B.l4)

Replacement of socket and switch (if any) should be possible with-
out requiring replacement oi canopy or fixture.

Tllumination intensity in each occupied room of from 4 to 6 foot
candles, measured ‘n hor-zontal plane 30 inches above fioor, should be
provided over 25% of flcor areaz. 15 foot candles should be provided
for close worke On stairs and in passagewars, 1 foot candle should be
provided. In public vestibules, hells, stairways, provide approxi-
mately 1/3 watt per sq. ft., (control automatically through one time
clock by relays).

N

Recommended f{ixture types:

Living rooms - Semi-indirect ceiling fixtures with 12 inch trans-
lucent or opague bowls fastened to lamp receptacle holder by
chainse, OQOprague vowls ho have louvered openings in tottoms to give
sufficient intensity directly below fixture for close worke

Lamp size -~ 100 watl.

Control — - wall switci,

Bedrooms - Same es for living rooms excepnt diameter of bowls
approximately ¢ inch. No louveTr in bottom oi opague bowl.
Lemp size - 75 wotte.

Control - - wall switcli.

Kitchens - Ceiling lamp receptacle with approximately 8 inch opal
rlass globe.

Lamp size - 40 - 60 watt.

Control - = wall switch.

Halls - Ceiling beam fixture with flared ring opening.
Lamp size - 25 watt,
Control - - pull cord.

Bathrooms Bracket Fixture.
Lamp size - 25 watt.
Control - -~ wall switch.

Utility rooms -~ Ceiling lamp receptacle.

Lamp size - 25 watt,.
Control - — pull cord,.

2—1"42 F.W oA . 9781



ELECTRICAL - Interior. 9
Tllumination

Pull cord control on ceiling Tixburcs should be provided with
snubber or stop at hole 1n canopy where chain emerges.

Frovide means ior preventing lamp theft on fixtures in accessible
public spaces.

Fixtures subjected to meisture must be of the moisture proof type.
Fixtures subjected to expliosive vapors (such as in paint shops) must
be of the vapor-proof tyne.

Fixtures in community spaces, subject to use as play rooms, should
have wire guards.

2"1“42 F [ VJ.A . 9781



ELECTRICAL - Interior. 10
Signalling and Communication

Call Systems: Where required at dwelling unit entrances, pro-
vide mechanical device {not electrically operated). Do not provide
autometic door openers.

Fire Alarm Systems: Provide only if local code regulations re-
guire. Where unnecessarily restrictive, waiver should be obtained.

Telephone Systems: Provide minimum adequate roughing-in for in-
troducticn of cebles, cable terminals, protectors and wires with min-
imum cutting of structures.

Type
Bldg. Required FProvisions
A 1. In masonry exterior wells, provide service sleeves
through exterior wall for each dwelling uvnit. Terminate
coupling flush with exterior wall; seal with slotted head
rlug.
B 1. Sleeve through floor of a closet in each dwelling unit.

2. Service sleeve or sleeves through exterior wall.

l. First floor dwelling units - sleeve through floor of
a closet in each dwellinz unit.

(@]

2. Dwelling units above first floor; a vertical raceway
extending to the basement or crawl space.

L

3. Service sleeve or sleeves through exterior wall., Engi-
neers of telephone company should be consulted regarding
the detail and location of service sleeves through ex-
terior walls.

PN TN TN SN NPT NN N N NN N N N N

For the purpose of the preceding illustration, Type A Buildings are
considered to be row houses and flats without basement or crawl space
(space with headroom less than 3 feet 6 inches is not considered ade-
quate for service operations by telephone company engineers). Type B
Buildings are considered to be row houses with basement or crawl space -
minimum headroom of 3 feet 6 inches. Type C Buildings are considered

to be flats and apartment type buildings with basement or crawl space -
minimum headroom of 3 feet 6 inches.




ELECTRICAL ~ Interior. 11
Signalling and Communicaticn

For tuildings of 6 dwellirg units or less (without basement and
with crawl s-ece hexdroom fess than 3 feet 6 inches) Adesign for
teleghone convany Ko. 93A protector momted on outside of buildings.
Lerge buildings without basement or crawl space reguire closet (30
inches high, 2C incnes wide, 10 incies deep) accessible from exte—
ricr.

ribution is not overhsad, desizn to provide

Where proJject distr
duct (or ceble puried in trenches) beitween buildings.

for undersround due

Radio Systems: No racio facilities in buildings free from re-
inforced slass and metal lath. Frovide sleeves or raceways in fire-
proof or semifireproof builldings using steel reinforcing and metal
latn.

2-1-42 : F.W.A, 9731
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. ELECTRICAL - Exterior. 12
Load Characteristics
Electric Energy Source
Overhead vs. Underground

Load Characteristics:

If rate classification under which project will be served carries
a power factor penalty clause, the distribution system or the induc-
tive appliances on the system, or both, should be designed to correct
the current lag so that power factor will range between 85% and 100%.

Electric Energy Source

Where utility comneny permits totalized readings (where more
than one point of metering is provided on wholesale purchase) provide
a pilot system to register demand impulses at one metering point.

Design system of distribution based on rnegotiated rate classifi-
cation with particulaer rags~d to delivery voltage and concessions (if
any) by utility company. Frimary voltage should not exceed 4.5 XKV,
preferably using 4 wire, 'Y' connected, permitting use of nominal
2400 volt apparatus.

Overhead vs. Underground

Provide overhead system of distribution except where the under-
ground distritution cost Is ecual to or less than an overhead system.

The simplest form of distritution is the radial type. For a
schematic layout, see Fig. E.1l5.

The "ring" or "loop" type of system has greater flexibility
than the radial system and is, therefcre, often preferable. For a
schematic layout, see Fig. E.1l6.

2-1-42 _ F.W.A, 9781



ELECTRICAL - Exterior. 13
Distribution - Fole Line

Distribution should be accomplished by stringing conductors on
pole structures, extending service conductors to buildines (see Fig.
E-17).

Pole ~ spans should not be greater than 150 feet, exact length of
spans tc be governed by location of service drops, and yard and street
lighting location, Avoid needless changes in direction of pole line.

Where apparatus requiring periodic servicing is installed on poles,
means for pole climbing should be provided.

Flace guys so as not to obstruct walkways, play areas, parking
areas, etc.

Place transformer stations in center of loads; limit sizes to maxi-
mum of one 372 KVA or three 15 KVA per pole.

Conductor size shall not be less than Yo, 6 medium hard drawn cop-
per. Sizes larger than 2/0 should not te used. Use bare primary con-
ductors. Secondary runs from transformers to buildings chould not ex-
ceed 400 feet. Do not slack span wires between poles.

One story buildings with flat or hip roofs of such height as not
to gain required clearance for gervice loops must have support provided
to obtain such clearance over roadways and walks in accordance with
NESC (Article 2324).

2-1-42 FW.A, 9781



FLECTRICAL ~ Exterior. 14
Pole Line Design

Total bending moment (ft/lbs) due to wind pressure on pole plus a
safety factor of two (2Mp) and the moment (ft/lbs) due to wind pressure
on conductors plus a safety factor of two (PMc) should be equal to, or
smaller than, the moment of resistence of the pole (Mr).

Formula 1: 2Mp+ 2Mc= Mr .

For straight line cons*truction, apply the following formulae in
determinirg '"bending moment .M

Formula 2:

2ip =

Qe =

Formula 3:

op =

Il

2Me

Formala 4:

Ap =

Alic

i

Wnerein:

Mr

Mp =

(Eeavy loading district)
B (0 + )
4.5
Hs n (d+ 1) Sy + S5)
1.5
(Medium loading district)

<
H (Dl'* 2D2)

4.5

H, n (@ + 0.5) 5y + S2)

1.5

(Light loading district)

Uf (Dy + 2D,)
3

Resistance moment at ground line (ft/lbs)

Bending moment at ground line (ft/lbs) due to wind
pressure on pole

2Mp = Bending moment at ground line (ft{lbs) due to wind

2-1-42

pressure on pole (safety factor 2
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ELECTRICAL -~ Exterior. 15
Pole Line Design

Mc = Bending moment at ground line (ft/lbs) due to wind
pressure on conductors

2lic = Berding moment at ground line (ft/lbs) due to wind
pressure on cornductors (safety factor 2)

By = Height of pole (ft) above ground line
H, = Height of conductors (ft) above ground line

Dy = Diameter of pole (inches) at 61'-0" from butt (See
Table E=101)

D, = Diameter of pole (inches) at top (See Table E-101)
n = Number of conductors

d = Diameter of conductors (inches) (See Table 31, MESC)

[97]
—

Adjacent spans (ft)

wn
0N
It
TN N NN

Apply the following formula in determining pole resistance:
Formila 5: Mr = 0.000264 f ¢

Wherein:

Mr = Hesistance moment of poles (ft/lvs)

f = Allowable fibre stress (1bs/sq.in.) (See Table E-102)

¢ = Circumference of pole 6 feet from tutt (inches). See
Table E~1G2. Multiply diametsr ziven by 3.1416.

2-1-42 FW.A, 9781



ELECTRICAL - Exterior. 16
Pole Line Design
Table E-101

Tables E-101, Minimum Diasmeters of Wood Poles

Top Class: 1 2 3 4 5 6 7
Diameter (In,): 8.6 3,0 7.3 6.7 6ol 5.4 4.8
Pole Ground
Length from Diameter 6 ft from butt (in.)
(ft) butt
(£t)

Southern yellow pine, creosoted

25 5 10.9 10.3 9.5 8.9 8.3 7.5 7.0
30 5% 11.9  11.1  10.3 9.5 8.9 8.3 7.6
35 6 12.7 11.9 11.1 10.2 9.5 8.8 8.1
40 6 13.4 12.6 1l.8 10.8 10.0 9.2 8.6
45 61 14.0 13.2 12.2 11.5 10.5 9.7 9.1
Chestnut
25 5 11.8  11.0 12.3 9.5 8.9 8.1 7.6
30 5% 12.7 12.1  11.1  10.3 9.5 8.9 8.3
35 6 13.5 12,7 11.9 10.9 10.2 9.5 8.8
40 6 14.3 13.5 12.6 11.6 10.8 10.0 9.4
45 6% 15.1  14.2 13.2 12.2 11.5 10.5 9,9
Western red cedar
25 5. 2.1  11.3  10.5 9.7 9.1 8.3 7.8
30 5% 13.0 12.2 11.3 10.5 9.7 a.l 8.4
35 6 13.8  13.0 12.1 11.3 10.3 9.7 8.9
40 6 14.6 13.8 12.9 11.9 11.0 10.1 —_—
45 6% 15.4 14.5 13.5 12.5 11.6 — _—
Northern white cedar
25 5 13.8 13.0 12.1 11.3 10.3 9.5 8.9
20 5% 15.1 4.2 13.2 12.2 11.3 10.5 9,7
35 6 16.1  15.1 14.0 13.0 12.1 11.1 10.3
40 6 17.0 15.9 14.8 13.8 12,7 11.8 _—
45 65 17.8  15.7 15.6 14.5 13.4 — _—

2-1-42 F.W.A., 9781
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ELECTRICAL - Exterior.
Pole Line Design
Table E-102

Table E-102, Ultimate Allowable Fibre Stresses
(Modules of Ructures) of Wrod Poles

Southern yellow pine-creosoted — — = = ~ = — - - - 7400 1v., sg. in.
Chestnut - = = = -~ = - - — - e - - - - - 8000 1b., sa. in.
Western red cedar w = = e m e e = o = m o - - - -~ 5600 1lbv., sq. in.
Northern white cedar - = = = = = = = & = = = = = - 3600 1lb., sg. in.

In straight line construction, only transverse loads generally
need consideration; vertical and resultant loads should be determined
in sizing transformer and unbalanced pole structures.

2-1-42 F.W.A, 9781
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ELECTRICAL -~ Extericr.
Guying

Where loads imposed on poles are gréater than can safely be
supvorted, additional strength shonld be provided by use of guys.
¥herever conductor siresses are unbalanced and at engle and dead ends,
guys should be provided whiere pole strength is not sufficient.

Stresses due to line angles between 10 end 60 degrees should be
supported by a single guy vplaced to split line angle or resultant load.
Angles greater than 60 degrees should be guyed in both directions.

Figare E~18 indicstes number and size of guys for varying condi-
tions. To illustrate its use, the following example is given:

Conditions:

(2) 3 #4 primary and 4 #1/0 secondary

(b) Measured distance (d) - 20 feet

(¢) Guy attachment height (H) - 36 feet

(d) Anchored lead (L) is 18 feet (a lead of 1/2 H or more is
recommended)

Solution;

(a) L = %% = 0.5 Therefore use column L = 1/2H

(b) Wire equivalent in #1/0

Pri. 4 #1/0 = 4.0
Sece 3 #4 3 x .44 = 1,32
5.32

nearest whole number of 1/0 -~ 5 #1/0

(¢c) Referring to figures opnosite 5 #1/0 under Col. "1/2H"
a distance of 22 ft. is the next larger figure to measured
distance (d) or 20 feet.

(e) Therefore, one 3/8" guy with a 16" cone anchor should be
used.

2~1-42 FW.A. 9781
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ELECTRICAL - Exterior. 19
Feeders and Transformers

Estimated demands of verious elcctrical loads for varying num-
ber of dwelling units are given in Tables 2-103 and E~104. They are
based on national averagzes and shoulc e used with discretion in ap~
plication to specifiec local conditions.

Voltege drop between transformer secondary and building service
contact should not exceed 4% based on demands in Tables E-103 and E-104.

Etandaréize on Sransformer and cable sisxsess limit number:of sizes
used.

Provide one-step transformation. Do not use open delta connections.
Balance load on each of the primary phases.

Indicate & one-line diagram on site plan showing diagramatically
sizes of the primary and secondary feeders, transformer capacities,
cutouts and disconnects. For schematic outline diagram, see Figure
E-19.



o

e

¢ g

,‘t,((‘)‘ﬂ

~ag



FLECTRICAL -~ Exterior. 20
Underground Faguipment

Route raceways with relation. te contour of finished site; indicate
profiles on drzwings to shew elevations between vaults, menholes and
buildings, eand locations of service sleeves ip buildings.

Racewsys, vaults and manholes must nct be subjected to accumula-
tion of subsurface or suriece water. Racewavs must not be travped.

Top of access covers should be raised above surrounding grade,
where prectical.

Avoid french or rock bed drains; use only where soil conditions
permit absorpvion of water.

Single corductor primery feeders must be provided. If leaded,
carry direct tc wiping sleeves on oil-Tused cutouts.

Use non-leaded ssconisry conductors up to 600 volt. Ca
designed for laying directly in grovnd may be used, provided oil
conditions will not attack it.

Trensformers may be nlaced {2) in vaults within buildings, (b) in
underground vaults independent ot buildings, and (c) in veults or
iosglks above grade. If vavlis are unlerground independent of build-
ings, subway— yne trensformers erd equipment should be provided.
Vaults within buildings and above grade should be provided with
standard distritution eguipment.

Prirary service should not exceed 4.5 KV,

Following planning, clearances, and ventilation method as shown
in Figure E-20.

Vault znd Manhole Doores &énd cnenings must be lerge enousgh to
permit removing or replacing eouipmert. Transformer veults chould be
adequately ventilated in accordznce with reguirements of local utility
commany.

Forcign pives and ducts must not come within line rooms and
vaults.

Use oil-fused cutouts on each incoming primary phase line. Oper-
ate in geng and control by lever from outq* de veult.

Provide removable disconnecting links in underground distribution
centers; do not use fuse protection.

2-1-42 F.W.A, 9781



CTRICAL — Exterior. 21
Flay Area Lighting
Air Traffic Lighting

Play Area Lighting

Local recreational authorities shcuid be consulted on play area
lighting. Where local recrezational authorities will furnish cables,
fixtures and controls, raceways only shonld be wrovided.

Equip lighting units with guards at play areas designed for ball
playing.

Mount flood lights on poles or non-residential buildings, con-
necting to project circuit with provision for separate metering.

Control lighting from single time clock utilizing pilot wires to
actuate contactors controlling power circuits. Single pole switch on
load side of time switch for manual operation.

Alr Treffic Lighting

Where a project located in the path of air traffic has a high
chimney stack or othar obstruction to aviation, illuminstion of such
obstruction ms;- bz nacessary. The Civil Aeronesutics Authority,
Commerce Puilding, Washington, D. C. should be consulted and approval
obtained cn the layout and egquipment proposed.

2-1-42 F.W.A. 9781



ELECTRICAL - Exterior. 22
Signalling and Communication

Fire and Police Alarms: Aporopriate city officials should be
consulted with regard to mnicipal fire and police alarm systems.
Local municipality should provide and maintain new stations, relocate
existing stations and re-route or extend overhead or underground
lines in connection therewith. Such of these systems as may be re-
quired should be installed in cooperation with contractor's work.
Work to be done by city should be indicated on electrical site plan,
calling contractor's attention to work which will be performed by
others during the course of his contract.

If the project is remotely lccated and it is not feasible to
connect to a municipal or Government reservation fire alarm system,
the procedure shall be as follows:

The fire slarm stations shall be located so as to be no
farther than 600 feet from any dwelling unit on the
project.

Where three or more stations are needed, a local inde-
pendent fire alarm system with coded siren shall be
specified.

Where two stations are necessary, non-coded system with
motor-driven siren actuated by fire boxes on the project
shall be specified.

For very small projects of epproximately 50 dwelling
units, one motor-driven siren and a single pull box
shall be specified.

Where fire-fighting equipment is not provided by the
project, connection shall be made to the nearest city
fire department by leased telephone wires.

Telephone System: Site facilities for a televhone system depend,
to a large extent, on the means of electrical distribution for light-
ing and power. Where project owned overhead pole structures are
planned, telephone lines generally can be brought from outside the
property line to the various buildings on these poles.

Where no overhead distribution exists, provision must be made
for underground distribution of telephone cables. This may consist
of underground ducts (or trenches only for buried cables) connecting
buildings.

Public Telephones: Pay telephone stations on project are de-
sirable unless public telephone facilities are otherwise available
immediately adjacent to project. Stations should be accessible at
all times.

R-1-42 F.W.A. 9781






APPROVED

APPROVED

APPROVED

This schedule is based on underground distribution »syu‘:e- serving dwelling units with
LIGHTING REFRIGERATION AND RANGES.” Project lighting included, but not project power.

‘Amp.at Amp.at Amp.at Amp.at
Humber KW Per Total 230 V. 2087, Fambder KW Per Total 230V 2087
of D.Y, D. V. K% 3 wire 3 phase of D, U, D.U. Ku 3 wire 3 phase
1 phase 4 wire 1l phase 4 wire
1l 4 4 17.4 11,3 61 1.40 85.4 3Nn.3 237.2
2 3,65 7.3 31.7 20.2 62 1.40 86.8 a7 241.1
3 3.3 9.9 43.0 27.5 63 1.40 88.2 3683.4 245
4 3.2 12.8 55.9 35.6 64 1.490 89.6 389,6 248.9
5 3.2 15.0 700 44,5 65 1.40 91 395,7 252.7
6 3.2 19.2 83.6 53.5 66 1.40 92.4 401.7 257
? 3 21.0 91.5 58.4 67 1.40 93.8 407.8 260.5
8 2.8 22.4 97.9 62.4 68 1.40 95,2 413.9 264.5
9 2.7 24.3 106.0 67.6 69 1.40 96.6 420 - 268.5
10 2.6 26.0 113.0 72.2 0 1.40 98 426 272.2
11 2.5 27.5 . 119.0 76.3 7 1.40 99.4 432 276
12 2.45 29.4 128.0 81,6 72 1.40 100.8 438 280
13 2,40 31.2 135.7 86,6 ~ 1.40 102.2 444.5 284.1
14 2.35 32.9 143.0 91.3 74 1.40 103.6 450.4 287.8
15 2.30 34.5 150.0 95.8 ™ 1.40 105 456,.5 291.8
16 2.25 36.0 157.0 100 76 1.40 106.4 462.6 295.5
1? 2,20 37.4 163.0 103.8 ” 1.40 107.8 46R,6 299.5
18 2.15 38,7 168,0 107.5 78 1.40 109.2 474.7 03.5
19 2.10 39,9 173.0 110.8 7”9 1.40 110.6 490.8 307.6
20 2,05 41,C | 178.0 113.8 80 1.40 112 486,92 311
21 2 42.0 182,5 116.6 81 1.40 113.4 493 315
22 1.95 42,92 187.C 119.1 82 1.40 114.8 499 318.8
23 1,20 43,6 190.0 121,1 83 1.40 116.2 505 322.7
24 1.85 44.5 193.0 123.6 84 1.40 117.6 511 326.8
25 1.80 45.0 196.8 125.C 85 1.40 119 517 330.5
26 1.75 - 45,5 197.8 126.3 86 1.40 120.4 523.4 334,585
27 1.70 45.9 199.0 127.8 87 1.40 121.8 529.5 338.5
28 1.65 46,3 201.0 128.6 88 1.40 123.2 535.6 342.2
29 1.63 47.3 203.0 131.2 89 1.40 124.6 541.7 346
30 1.62 48.C 212.0 135.85 90 1.40 126 547.8 - 350
31 1.60 49,85 219.% 137.5 .
32 1.59 50,9 221.0 141,3 91 1.40 127.4 553.9 353.98
33 1.58 52,3 227.C 145,06 92 1.40 128.8 560 357.8
34 1.57 53.4 232.C 148.3 93 1.40 130.2 566 361.9
35 1.56 54,6 238.C 151.6 94 1.40 131.6 572 365.5
36 1.55 55,9 243.0 155.4 95 1.40 133 578 369.5
a7 1.54 57.1 249.0 158.6 96 1.40 134.4 584 373.5
38 1.53 58,2 253.0 161.8 97 1.40 135.8 590.4 377.2
39 1,52 59.4 258.0 165 98 1.40 137.2 596,85 381
40 1,51 60,5 263 168,056 99 1,40 138.6 602.6 385.5
100. 1.40 140 608.6 388.8
41 1.50 61.5 267.8 170.8 101 -
42 1.49 62.6 272,0 173.8 500 1.40 — -— -—
43 1.48 63.8 277.8 177.2 501 -
4“4 1.47 . 54.9 282.0 180.2 600 1,30 -— -_— -
45 1.46 66,0 287.0 183.2 601 -
46 1.45 66.8 281.0 185.8 800 1.28 - -— -
47 1,44 57.7 294,0 188,05 801 -
48 1.43 68.6 298,0 190.06 2000 1.20 -— - -—
419 1.42 69.4 302,85 192.7 2001 -
80 l.41 70,8 306,0 195.2 4000 1.10 - - -
Note:
51 1.40 71.4 310.4 198,3 1. The above figures are to be used for
52 1.40 72,8 316.5 202.2 underground secondary distribution system
83 1.40 74.2 322,6 206 and are based on the use of the conventional
54 1.40 75.6 328,7 210 type transformer,
58 1.40 ” 134.8 213.9 2, Yor an overhemd secondary distribution
56 1.40 78.4 341 217.8 system, reduce the figures by 30%,
67 1.40 79.8 347 221.7 3. Yor transformers in well ventilated
88 1.40 81,2 353 225.5 ’ vaulte, reduce the figures by 20%.
59 1.40 82,6 3% 229.4 4, For transformérs on poles, reduce the
& 1240 84 365 233,3 fizures by 304.
RE
DATE DEMANDS FOR SIZING FEEDERS & TRANSFORMERS-INCL.RANGES F.W.A.
FEB. '42 DEFENSE MOUSING - FEDERAL WORKS AGERCY - WASHINGTOM D.C. FIG.E-I03
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APPROVED

APPROVED

APPROVED

‘This schedule is based on underground distribution svatem serving dwelling units with LIGHTING
OMLY or with LIGHTING AND REFPRIGYRATION., Project lighting included but not project nower
—eeizhting Onuly : Lighting and Refrigeration
Ampe. Amps. Amps. Amps,
Number K¥ Per Total 230 Vv, 208 V., K¥ Per Total 230 V. 208 V.
of D.Y, D. U, xw Single 3 phase D.U, xw Single 3 phase
_____Phase 4 wire _Phase 4 wire
1 .808 .805 3.5 2.24 .955 «955 4.15 2.65
2 775 1.55 6.74 4,18 .92 1.84 8.00 5.11
3 745 2,24 9.74 6,22 +885 2.65 11.08 7.25
4 270 2.88 12.51 8.20 .355 3.42 14.86 9.5
5 .708 3.54 15,40 9.84 .838 4.19 18,2 11,6
6 .698 4.19 18.20 11,63 .823 4.94 21.4 13.7
7 .638 4,81 20,90 13.37 .908 5,65 24.8 15,7
8 .69 5.35 23.22 14,87 .784 6.27 27.2 17.4
9 <660 5.94 25,40 16,50 «770 6,93 30,1 19,2
10 +652 6.52 28,35 18.11 . 757 7.57 32.9 21.1
11 .646 7.11 30.95 19,75 . 746 8,20 35.6 22.9
12 .833 7.65 33.11 21.21 735 8,82 38.3 24.5
13 630 8.20 35.62 22,78 . 724 9.40 40.8 26.1
14 .625 8.75 38,00 24,30 «716 10.05 43,8 27.9
15 .670 9.30 40,40 25,80 +708 10,61 46.2 29.5
16 615 9,95 42,90 27.38 «700 11,20 48.7 31.1
17 .610° 10.40 45,20 28,90 +695 11,82 51.4 32.3
18 .605 10.90 47,40 30,25 »690 12.41 54,0 34.5
19 .600 11,40 49,50 31,85 +685 13.00 56,6 36.2
20 .595 11,90 51,70 33,00 »680 13.6 59,1 37.8
21 .590 12,40 53,90 34,40 678 14.2 61.5 39.4
22 .585 12,90 56.10 35.80 670 14,75 64.1 41.9
23 580 13.40 58,20 37.20 +665 15.30 66,5 42,5
24 .575 13.90 60,00 38,15 .660 15.85 68.9 44.0
25 570 14,25 61,90 39,60 «652 16.3 70.9 45.3
26 .565 14.70 63.90 40,80 647 16.82 73.2 46,8
27 .560 15,10 65,60 41.90 .642 17.33 75.2 48,1
28 .555 15.50 67.4 43.0 +637 17.83 7.7 49.7
29 +550 15,95 69.4 44,3 .632 18.25 80.90 50,8
30 «545 16.35 71.1 45.4 «624 13.64 3l.4 51.2
31 .540 16,75 72.8 46,6 +619 19.18 83.5 53.3
32 «535 17,10 74.3 47.5 .614 19.64 85.3 54,5
33 .530 17.50 76.1 48.6 «609 20.09 87.4 55.7
34 .525 17.85 77.6 49.6 . 604 20,53 89,5 57,2
35 .520 18.20 79.1 50,6 «595 20.90 90,7 58.3
36 +«515 18.55 80.6 51,5 «590 21.24 92.5 59,1
37 .510 13,90 92.2 52.5 »585 21.64 94,1 60,2
38 .505 19,20 83.4 53.4 «580 22,04 96,0 61.3
39 «500 19.50 84,8 54,2 o575 22.42 97.5 62.4
40 "+495 19,80 86,1 55,0 +«567 22.68 98.7 63.0
41 «490 20,10 87.4 55,8 562 23.9 100,20 63.9
42 485 20,40 88,7 56.6 «557 23.4 101.7 65,0
43 <490 80.60 89.5 57.2 552 23,85 103.5 66.0
4 +47% 20,90 90.8 58.0 «547 24,1 104.8 66,9
45 .470 21,20 92.2 58,9 «539 24,25 105.3 67.4
46 +465 21.40 93.0 59.5 «534 24.6 107,90 68,3
47 +460 21,60 $3.9 60.0 «529 24,95 108.0 69.0
48 455 21.80 94.8 60,5 524 26,19 109.2 69,9
49 .45 22,10 96.1 61.4 «519 25.41 110.6 70.7
50-100 435 « 500
101-200 425 .488
201-300 .400 460
301-600 .350 +408
601-800 +300 +355
801-1500 « 250 : «300
1501-2000 225 270
2001 -4000 «200 240
Remarks:
1. The above figures are to be used for underground secondary distribution system and are based
on the use of the conventional type transformer.
2. Yor overhead secondary distribution system and transformers on poles, reduce the figures vy 254
3. For transformers in well ventilated vahkts, reduce the figurss by 15%,
REVISED
DATE DEMANDS FOR SIZING FEEDERS & TRANSFORMERS-EXCL.RANGES F.W. A,
[}
FEB. 42 DEFENSE HOUSING » FEDERAL WORKS AGENCY « WASHINGTON D.C. FiG. E-104
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