





Bulletin No. 3 will include prev;ohsly
released ‘"Sﬁandards for War Housilng (exclud-
'ing Témporary Housing)" d#£ed May‘15, 1942,
It'will also include all revisions, addi-
tions, and<corfections,to thes; "Standards"

néce'sasary from time to time, in the form of

i r.evise(i sections, which material heretofore

h_as appeared in the FPHA Development Manual.




GENERAL POLICIES

These standards are issued to guide the design of War Housing
Projects (other than temporary housing) constructed by the Federal
Public Housing Authority under the Lanham Act as amended January 2l,,.

1942, Temporary housing developed under the Lanham Act as amended
‘and P-9 (77th Congress) as amended will be covered. in standards for
’tauporary types of houeing which will be issued separately. '

© The awmendments to the TLanham Act referring to the disposal of _“:
housing reflect the desire of the Congress that private enterprise,
or individual owners whereever possible, acquire homes constructed
under the terms of the Acti The Fedoral Public Housing Authority f\w
interprets these amendments to mean that permanent housing should be
designed for future sale.,

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

However, because of the demands of the war emergency, projects
must be designed to achieve every possible economy in man-power and
materials, especially the critical materials urgently needed in the
war effort. Special care must be used in designing mechanical and
~utility installations in order to economize on such critical mate-
riale, but all aspects of the design of a project should be consid-
ered from the point of view of the total war effort. Requirements
of the War Production Board must take precedence over any of the
standerds contained herein. Where such requirements would prevent
congtruction of housing adequate for permanent use provieion should
be made for future changes or alterations to permit the standards
prescribed herein to be maintained. With these basic considerations
these standards are pointed toward safe, comfortable, and economical
housing for war workers. They are to be considered as definite re-
quirements, except where the language permits discretion in their
application in exceptional cases.

Iocal building, plumbing and electrical codes, and zoning and
subdivision regulations should be followed except where such conform-
ance will increase coets, or quantities of critical materials, 'beyond
that needed to meet the stendards prescribed herein, No evidence of
conformance to local ordinances, such as building permits or occupancy
certificates, 1s needed, nor should they be sought. It should be
clearly understood that the exemption from local codes and ordinancee
stems from Federal operation under an Act of Congress and not from

he fact of the Federal ownership of property.
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 These standards will be most useful inh guiding the design of such
permanent housing as may be built during the emergency. They supple=-
ment but do not take the place of painstaking care, observation, thought,
and imagination on the part 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, dbut result only from
the devotion and skill of the architects, planners, and engineers en-
gaged in the work. Imaginative planning produces a desirable effect
which heightens the appreciation of the femilies living in the project
and, at the same time, incréases the project's economic value to the
community. B

HERBERT EMMERICH
COMMISSIONER

.
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| SITE SELECTION, 1

Sites for houeing projects should be selected with great care. Con-
sultations should be had with local housing’ authorities, planning agenciles,
municipal officiale, military authorities, industrial experts, and other !
persons in a 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 delays.

Relation to Defense Activity - The prime consideration in the selec-
tion of a site is its relation to the defense activity which ie 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 services or assured extensions.
Thie is important because of the probable scarcity of private automotive
facilities. Where public transportation is relied on, the site must be
within easy walking distance of such service. .

Relation to Normal Employment - In so far as possible, eites 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 requirement as to accessibility to defense activity.

Site should be vacant - A few sub-standard dwellings may be demol-
ished, but Central 1 office approval is necessary if they number more than
3% of the proposed housing unite. 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 below, Dwelling type and number of dwelling units per acre of
usable land:

Detached houses, 1 and 2 stories - 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
Flats, 2 stories 16 - 32
Apartments, 3 stories 25 - L5

5-15-42 ' 183643 H



2 'SITE SELECTION,

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

Improved property.(such as unbuilt land subdivisions) should be con-
sldered if its use will expedite comstruction, save critical materials,
give satisfactory living conditions, and meet other requirements. If this
- implies division of the project.into parts these should not be so small
nor so widely separated as, in the opinion of competént advisers, to cause
difficulty of operation or undesirable economic or soclal effects upon ex-
ieting neighborhoode 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 anpd authorized to give apprbval.

For air raid ppotection sitee should be at least one mile from mili-
tary obJectivee._ - ]

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

Local plane for highwax_ 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 undesirabdbly affected by, these developments.

Municipal services should if poselble be available: fire and police
protection, street maintenance and lighting, health and welfare services,
refuse removal, 1ibrariee, 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
achools.

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

5-15-42 183643 H



SITE SELECTION. 3

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

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

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

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

Sanitary conditione of site must be good. Avoid swamps, flooded
areag, and nuisances such as smoke, noise, noxious fumee and exceptional
accident hazarde, Favorable exposures to sun and wind are desirable,

Soil conditions should be favorable to low constructlon and mainten-
ance cost and good livability. Obtain data from local city recorde and
mape, on the underlying formations and history of the area; whether site
previouely 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 util-
ity companies as to underground conditions and surface changes. Inspect
neighboring buildings, and those on site for evidences of unequal or ex-
cegsive settlements, the types of foundations used, and the dry or wet
condition of basement or cellar spaces.

Shape of gite preferably should be compact, but practicability of
laying out economical street and sewer system takes precedence over regu-
larity of outline. "Exceptions" to avoid high-cost property or the demo-
lition 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 or level land may also cause high site
improvement costs.

Wooded esites are preferred in locations where the project might be
an air raid objective.

Cost of land shall be coneidered 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
gite shall be prepared by the representatives of the govermnment who
participate in the investigation.

5-15-k2 183643 H
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SURVEY REQUIREMENTS.
- Genéral

The survey map or maps of the progect site must show all field and )

17

record information of the nature herein outlined required for site ac- "

quisition and housing project design. Separate property line, topo-: - -

graphic and utility waps are not required.;

The surveys comprise all field work requiféd for preparing such
mape. The survey work must be performed vith care, and with a11 checke
necessary to insure accuracy.

The map or maps must be accurately drawn, all data shown to be
scaled and platted in correct position. The scale uséd should bé one
inch to fifty feet, or such larger scale ae may be neceseary to show
clearly all 1nformation required,

The map or maps must be signed and certified to by the Surveyor.
So far ae practicable, the map or mapa ehould be ‘drawn on sheets

of standard size for proJect drawings, using such number of sheets as
are necessary,

5-15-42 183643 H



2 SURVEY REQUIREMENTS.
. Property Line Map

The property line map, based on the field survey and on record
data, must show not less than the following information for the entire
gite: - Bl -

Outline of existing buildings, streets crossing or bordering
the site, alleys (public or private), easements, any subdivision
lines, all encroachments on outside boundaries as determined by
the survey, parcel boundaries, parcel ownershipe, and the com-
puted area of each parcel and of the entire site.

Courses, distances, curve data and interior angles of outside
boundaries and of block boundaries., (Where the site comprises
more than one block, the blocks should be tied together so that
continuous closure can be calculated. The closure error must be
computed and must not exceed 1 in 5,000.)

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

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

The site area must be ldentified 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 numbers, 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.

Near one corner of the map there should be drawn a small scale
gituation wap showing the location of the site with reference to
principal streets, adjacent business districte, employment centers,
nearby schools and the limits of the municipality, the scale of such
map to be shown graphically.

5-15-42 ; 183643 H
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SURVEY REQUIREMENTS.
Topographic Map

The topographic map, based on the field survey, should show not
less 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 both sides of boundary streets)
at intervals not exceeding 100 feet and at breaks in grade and
at street intersections. (When streets are unpaved and without
curbs, show topography for full width of such streets as set
forth in item (4).)

Established 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%) accurately drawn; spot elevations (to nearest
1/10 of a foot) at high and low points, at top and bottom of re-
taining walls, on basement floors, and at trees referred to in
item (9) following. :

Retaining walls and basement walls; catch basins and storm drains;
cieterns, cesspools, etc., so far as information concerning them
1s available; water courses, ponds and other physical details.

High water marke of streams on or near the area.

Kihd and condition of street and alley paving and of sidewalk
and curbing.

Established building lines along streets (show dimensions).

Kind, caliper and accurately platted location of isolated trees
worth saving 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 taking topography--in cases where it 1s
practicable--is to utilize as a base line a conveniently located prop-
erty line and take elevatlons on ordinates extended across the site
area. Such lines way later be shown on the site of block plans and
the location of project buildings fixed by coordinates.

5-15-k2 183643 H



L SURVEY REQUIREMENTS.,
Utility Map
Monuments

Utility Map

The utility map must show not less than the following information,
ag derived from the fleld survey and from .examination of available
records-

Rights-of-way, sewers, storm drains, water maina, gas mains,
"steam mains, conduits, tracks, pole lines, street and alley
lighting, and other public utilities (not including services)
within the site or in abutting streets, together with wanholes,
catch bagins, fire hydrants, police and fire alarm boxes, and
similar appurtenances.

Manhole top and invert elevations of storm and sanitary sewers
within the site or in abutting streets, including invert eleva-
tions of all connecting sewers in manholes; sewer invert eleva-
tione beyond the site as necessary to establish the grade ele-
vatione of all sewers within the site or in streets abutting
the site. :

Depths and approximate working pressurea for water mains and
gas mains.‘ '

Monumente -

The location of existing monuments on the outside boundaries of
the site must be checked and a permanent concrete monument set at each
corner or angle therein where there is no existing permanent monument,
(No monument is required at any block corner at which there is no
change in direction of the eite boundary.) Offset monuments, where
required, are to be in Goverrnment property if possible. The property
line map should show the preciee poeition and description of each
monument.

5.15-42 183643 H



SURVEY REQUIREMENTS. 5
Bench Marks
Soil Investigation
Photographs

Bench Marks

A master permanent bench mark should be established on the property
and its location, description and carefully checked elevation shown on
the topographic map., The elevations of all corner monuments should like-
wise be established and noted on the topographic map.

Soil Investigation

Test pits, borings, etc., may be included in the survey work, if
desired. (See "Structural Design.")

Photographs

The necessary 8" x 10" photographs to show the site, existing im-
provements and surrounding neighborhood may likewise be made a part of
the survey work. An aerial photograph may also be included.

5-15-42 183643 =
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1!

SITE PLANNING. 1
General

.~ In preparing preliminary studies of the site plan, members of the
FPHA staff and the project designers should consult with local housing
and planning officials. They should secure full information concerning
zoning ordinances, subdivision codes, and proposed plane for streets and
other public improvements, . Further, they should discuss fully the spec-
ial circumstances of war housing--the need for speed and economy, the
absolute neceseity for conserving critical materials, and the great iu-
portance of the site and utility plans in this connection. - If any: .of the
customary construction items can, be deferred, the deeirability of doing
so should be pointed out. '

Existing utility installations should be used as’effectively as
possible, New installations should be given maximum efficiency by the
fullest practicable application of modern planning technique. '

In the eelectiqn of dwelling typee, preference should be given to
types economical in cost and in the use of critical materials. Experi-
ence shows that dwelling types not common in a community 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 housed grouped with two-story buildings <- favors good plan-
ning and appearance. Apartment buildings may be used when unavoidable
limitations of location and building space make them necessary.

5-15-42 183643 H



2 SITE PLANNING. '
Air Raid Protection

1. In the critical areas within 200 miles of the Atlantic and Pacific
Coasts and 100 miles of the Gulf of Mexico, projects should be planned
with a view to protection against enemy aerial attack. ILocal designers
should communicate with the District Engineer (U, S. Engineer Department)
responsible for dispersion, camouflage, and concealment of military
establishments adjacent to War Housing Projects. Pending more detailed
investigation of protective measures, the following recommendations
should be used as a guide in site planning: :

a) The pattern of site plan arrangement should be irregular in
appearance. This is important to reduce the possibility of the project
being identified from the air, and to reduce the hazard in case of
strafing attack. Long straight rows of houses are wmore vulnerable than
irregular arrangements.

b) Closed courts should be avoided eince bomb explosions produce
greater damage in such courts than in more open areas between buildings.

c) Site plans should be so arranged that there is more than one
means of vehicular accese to the project area. In addition, the layout
of buildings should permit access for fire-fighting equipment.

d) The extent of pavement and other hard surfaces which will tend
to atop bombs at the surface should be minimized.

e) Natural camouflage, such as trees, woods and foliage, forme a 3
highly desirable type of protection and should be considered in site
selection and preserved in site planning.

)

Revised
T7-28-42 183643 H :



SITE PLANNING, 3
.. .. Atr Rald Protection. -

The above recommendations concerning air.raid protection should
be followed as closely as possible, but the specific.conditions of
each project must be considered. Planning for inconepicuousness will
be affected by the existing enviromment. Irregularity of the plan
should not be carried to the point. of sacrificing livability or making
it difficult to move through the project in a blackqut. Rows of -
buildings are objectionable. when they are long and straight, thus
facilitating low level attacks with bombs .and machine guns. ‘- Curved
or bent rows give substantially the same protection (at a given density)
as a scattered placing of the buildings and are more convenient and
economical.

Density will be influenced by the need for economy in cost and
critical materials and for the reduction of travel distances. For
the purpose of the air raid protection standards quoted above, a i+ »
property density of eight families per acre would be commonly practi- -
cable on 1arge outlying sites. Urban projectes should be studied to
determine the most favorable balance between the density and other
protective factors. .

An advantage of a denelity as low as possible considering cost and
critical materials is that it reduces the danger of large conflagra-
tions. Unlese an extremely wide spacing of buildings is feasible, it
is usually well to arrange the bulldinge in groups or strips separated
by effective fire breaks.. Economy of site improvements and ease of
accese are also favored by this kind of planning. Since most site im-:
provements are of a linear nature - such as streets and utility lines -
it ie possible to combine efficiency of site improvemente with a low
property density by using stripe or loops of intensive development,
surrounded by relatively undeveloped open areas.

Revised : o Eer. S ! V
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4 SITE PLANNING.
Distribution, Dwelling Types
Density

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

One bedroom 0 to 10% . Three bedrooms, 25% minimum
Two bedrooms 60 to 75% Four bedrooms, O to 5%

One-bedroom unite are high in cost per person housed; the propor-
tion of them should be kept low. Inclusion of some four-bedroom units
is usually advisable. h

The number of large unite should be determined (as far as cost
limitations permit) by the distribution of family sizes in the normal
community, not by family sizes of in-migrant workers which are commonly
smaller. The extra bedrooms during the emergency may be utilized for
lodgers.

Density

Densities should be within the limits of the following table unless
exceptionally favorable or unfavorable conditions justify densities fall-
ing outside these ranges. In order to conserve critical materials, high
densities, approaching or, in some cases, exceeding the top figures as
site conditions permit, are desirable.

Density: D. U./Acre

Dwelling Type v Property Net
Detached houses, 1 story h - 7 5- 8
Detached houses, 2 stories L - 8 , 5 - 10
Twin houses, 1 story 5 - 12 7 - 1k
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 pur-
chased, minus areas unfit for buildings or for 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 1s
used in plans compared. It is number of dwellings per acre of area with-
in 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 streete which tra-
verse the site (whether existing or to be dedicated), land reserved for
future development, unbuildable land, major recreation or park areas or
ma jor automobile parking spaces which are additional to the over-all pro-
Ject pattern of open spaces, and the land covered by or immediately asso-
clated with community buildings, central or group heating plante, com-
mercial buildings, and other non-residential structures.

Revised
7-28-42 183643 H
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SITE PIANNING. 5

Density
Spacing

Density (Continued)

Densgity should be correlated with dwelling type, air raid protec-
tion, land cost, topography, economy in critical materials, city plans
and zoning laws, local customs, etc, Densities should not be so high
(for each dwelling type) as to imply early obsolescence nor so low as
to cause high site improvement costs, high project and municipal main-
tenance costs, and tenant yards greater in area than can be well main-
tained.

Spacing

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

One story 50 feet.
Two story 55 feet
Three story 60 feet

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

Minimum separation of single and twin houses, in the row or group,
(measured end-to-end of twins and side-to-side of singles) shall be 20
feet. End-to-end spacing of buildings containing over two units should
be about half the minimum spacing of the rows, given above. Under some
conditions the separation of groups of not over six units by spaces of
at least 25 feet results in reduced insurance rates; for detaills con-
sult local underwriters.

Offsets and bends in the aligmment of buildings in a row may be
desirable for appearance and to increase livaebility by securing better
outlooks for end windows. Distance between offset ends and between
buildings in corner-to-corner relation should be adjusted to permit con-
venlent allocation of yards and satisfactory light, ventilation and
privacy. In angular relationships, corner-to-corner distances less
than 10 feet should be avoided.

Bulldings in end-to-end relation, with the end completely over-
lapped by the side, should be at least 30 feet apart if one story, 35
feet apart if more than one story.

On military reservations epacing of buildings is controlled by
special rules,

Revised
7/28/42 , 183643 H



6 SITE PLANNING
Relation to Topography, etc.
Orientation

Relation to Topography

All physical features of the site must be considered in making the
site plan. Existing trees should be incorporated in the design. For econ-
omy and speed of construction, buildings usually should follow the contour
lines. Although modern machines have facilitated 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. Between build-
ings, reverse curves at moderate gradients are preferable to straight and
eteep terrace slopes.

‘Breaks'ig'floor‘level"shouldfbe\avoided-When practicable to do so.
Breaks in floors in reinforced concrete construction should preferable be
limited to 18 inches.

Existing utility lines should be used as fully as possible. New build-
ings must clear existing underground pipes by eafe distances (10 feet 1s a
coumon requirement) unleesvspecial construction is used. .

Orientation

Follow locally desirable exposure to sun and wind if this can be done
without undue- sacrifice of good. relation to topography and other livability
factors.

Outdoor effect of orientation‘(desirability of building-shadows in
sumer and undesirability of walls, entrances, ground and pavements having
no winter sun in regions of heavy snowfall) should be considered as well
as indoor effect. In northern states, to avoid north exposure long build-
ings should lie at least 30 degrees off an east-west line; preferred align-
ment is north-east to south-west, with the longer walls facing southeast
and northwest. In the South, east-west alignment, giving full south ex-
posure, lsg- 3enerally'preferred.

5/15/42 183643 H



SITE PLANNING. 7
Street Plan

The street plan, when practicable, shall be so designed as to permit
dedication of streets, service drives, and possibly parking areas. Con-
struction of pavement, curbe, and sidewalke should be held to a minimum,
but for convenience in servicing, no entrance door (preferably rear) shall
be at greater distance than 200 feet from a paved street measured from
the pavement edge to door via a paved walk.

Superblock planning should be used wherever practicable. Streets

~ traversing the project preferably should be planned to reduce their use
for through traffic., Cul-de-sac streets are useful as a means of protect-
ing small neighborhoods from traffic danger. The loop or "U" drive, how-
ever, 1s preferred to the dead-end drive because the "U" plan combines
convenience of circulation with protection from through traffic,

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. More than one
point of access is required (See "Air Raid Protection", pages 2 and 3).
A main traffic street forming a boundary of a project should be kept a.
freeway, when possible, by avoiding traffic connections with the project.

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

Single-lane service drives way be used to serve no more than four
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.

Setbacks from boundary streets (right of way line) should be related
to the probable future traffic load. Fifteen feet is the usual minimum
or secondary or residential streets which are not likely to be widened;
along a heavy traffic street, particularly if it is the principal street
from which the project will be geen, 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 project in-
cludes a corner formed by public streets, one of which carries through
traffic, a special setback from the corner should be used to insure good
visibility.
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8 SITE PLANNING. -
Street Plan -
Parking

Street Plan (Continued)

Setbacke from adJacent buildable prgperty should protect all dwell- .
ings from serious loss of livability. The effect of municipal setbacks .
should be considered in this connection. In general, the setback at
party boundaries sghould be 30 feet from residential buildings which are
parallel to boundary and 15 feet from ends when buildings are perpendicu-
lar to boundary. In low-deneity projecte, greater setbacke than these
should be maintained.:

Parking

Parking for 100% car ownership shall be used as the normal standard.
Any smaller percentuge muet be clearly Jjustified. In all cases the sgite
plan ghall permit the future development of 100% parking. Parking on per-
imeter streets shall not be included in a calgulation of the parking space
available in a project.

Off-gtreet parking ies preferred. For single and twin housee, best
perking is stub from street pavement, preferably long enough to bring
parked cars near ‘or between bulldings. :

For rov and apartment dwellings, or when topography makes -stub park-
ing 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.

Allowance for future construction of garages or car porte shall be
made when locally desirable,

Parking areas preferably should be located at ends of buildings rather
than between parallel rows of dwellings.
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SITE PLANNING, 9
Street Widths

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

Minimum ~ Ppreferred
Two lanes (service drive)l ' 16 ft.- 16 ft.
Two lanee (main access driveway; | * .
parking provided elsewhere) 18 fv. .. 20 ft.
Two traffic lanes plus parallel
rarking on one side--or one
free lane and parallel
parking on both sides 24 £t, 26 ft.
Two traffic lanes plus parallel |
parking on both eides 30 ft. 32 to 34 ft.
Two traffic lanes, plue diagonal
parking on one gide 36 ft. 36 ft,
Two traffic lanes, plus dilagonal :
parking on both sides 52 ft, 52 ft.
Two traffic lanes, plus perpen- i
dicular parking on one side 58 ft. Lo ft.
Two traffic lanes, plus perpen-
dicular parking on both sides 5% £, 56 to 60 ft.

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

The 24-foot and 30-foot widths, for two traffic lanes and parallel
rarking on one side and both sides, respectively, glve only 9-foot lanes
for traffic and 6-foot lanes for parking and should be 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 for
traffic and parking. Still greater widths should be used at sharp turns.

In order to provide a walking margin, fencing and shrubs should not
be placed directly adjacent to drives used as walks., Where it is neces-
sary that drives pass between two closely spaced buildings, sufficient
space should be provided for at least one sidewalk.

To prevent damage by (and to) car and truck overhangs, street and
parking pavements should clear obstructions (as buildings, walla, poles,
trees) by 2' - 6" unless the topographic or plan conditions make a re-
duced clearance preferable.
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10 SITE PLANNING;
Walks' '

In the walk plan the emphasis should be on a logical system of main
through walks, avoiding nonessential connections for casual convenience.
The pavement should be distributed where it will be most used, entrance
walks being made narrow to permit circulation walks to be wide, In most
plans comprieing grouped dwellings, walk access to front and rear doors 1s
desirable. Waste collection (or transportation by tenant) must be by
walks or other pavement.

Walk widths., For sidewalks and other public walks 4! should be used
ae general standard. If a walk collects the traffic from a considerable
area (say 100 units) 5' will be necessary. A walk serving 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 serving one or two unite, two
feet minimum. : '

. In projects above or below the ordinary range of size and density,.
_the walks should be dimensioned to meet the special conditions of the
project.

A gidewalk on one gide only of a project street. carrying general
traffic 1s permissible under favorable circumstances such as: (a) very
low pedestrian load on one side of street, as when street parallele pro-
Ject boundary; (b) project small or street short; (c) topographic con-

ditions unfavorable to sidewalk on both sides. Sidewalks are the favorite

play place of young children; they should not be omitted unless there is&
avallable elsewhere & complete system of walk communication between the
dwelling units.

. Sidewalks may be omitted on both sides of residential lanes, not
carrying general traffic, under the conditions stated in the preceding

paragraph,

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 2' -
L" center, aré recommended. Stepping stones are useful for taking up
moderate surface gradiente. :

All public walke should clear obstructions (as poles and planting)
by two feet; entrance walks should clear by one foot.

Avold steps in walke. Single risers should never be used. Outside
steps should not be steeper than 73" riser and 10" tread; 6" riser and
12" tread is preferred. Avold stepped ramps. A gradient as high as 15%
may be used in preference to steps, provided that a handrail is installed
along walks steeper than 10%

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

If a grass strip 1s left between sidewalk and curb,.recommended mini-
mum width 1s four feet.
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SITE PLANNING. 11
Servicing; Waste Removal
and Fuel Delivery, etc.

The site plan must provide adequate facilities for carrying out the
contemplated scheme of servicing. The echeme of waste removal must be .
correlated with the site plan at an early stage. Municipal regulations
ghould be ascertained. _

Garbage collection. Where possible, arrange and plan for direct
municipal house-to-house pick-up as an economy to project and convenience
to tenants. In all cases except where place for receptacles is incor-
porated in house construction, provide, preferably at kitchen door or
near service drive, a paved or gravelled area for waste receptacles, with
sultable screen, such as a low fence and planting.

The type of heating affects the arrangement and cost of the site
development; fur coal-burning equipment, pavement should be within the
distance locally practicable for the economical delivery of coal., Maxi-
mum distance for delivery by chute varies locally from 8 to 25 feet.
Use of hand-operated carts and of bagged coal should be inveetigated if
conditione are unfavorable to drive access to all units.

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

Yards should be provided for all families. Rear yards used for
clothes drying should be at least 25 feet deep when feasible, with 12 feet
as a minimum. Steeply sloping yards should have at least 12-foot depth
having a gradient of 10% or less. Front yards may dbe reduced in depth to
8 feet, the normal minimum setback from project walke to insure reasonable
quiet and privacy. Iarge yards preferably should be given to large dwell-

inge.

Traditional conceptions of front and rear yards (and relation of
dwelling units thereto) need not be 1 followed, but all plans must be con-
venient. :Drying clothes in yards fronting on city streets or main pro-
Ject streets, or on living room side of house, is - usually not acceptable.

Walk plans must permit entering the dwelling unit by a door giving
accegs to the living room without passing through the kitchen. A plan
which confines access to kitchen side of building is permiseible only 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,
bringing front yards of one row in contact with rear yards of next row)
is permissible if planting separates rear yards from dwelling fronts (and
walk giving access to them) and if servicing arrangements are satisfac-
tory. Three-story buildings preferably should be paired or grouped so as
to provide "front" courte not used for clothes drying.

Relatione between yards and dwelling units, and between fronte and
rears of buildings (with accompanying yards) must be worked out carefully,
adhering to a consistent scheme and avoiding awkward and exceptional re-
lations that may cause inconvenience to the tenants and friction between
theun.

Planting, site, or address plan must show all yard or lot lines. Un-
lese easily recognized from structural features (as party walls or walks),
yard linee muet be indicated on the ground by planting, poests, marks on
walks, concrete markers set flush with surface, or other satisfactory
means.
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SITE PLANNING. 13
Iaundry Drying Yards .
Lighting, Flagpoles, Street Signs

Laundry Drying Yards

. In tenant yards, provide space for clothes lines measuring at least
50 feet for one-bedroom units, 60 feet for two-bedroom units, and 75°
for larger ones. Norwally, supply each unit with one wood post (round
cedar-post usually cheapest) with hook or wood pin; additional hooks in
house wall. A heavy post at yard division may serve two units. One run
of line should be close to a walk. If this 1s impracticable and if soil
conditions require it, supply narrow gravel or other walk parallelirng a
run of line. If exposure to sun is favorable and total length of line
is sufficient, avoild placing poete over 25 feet from houee, for visual
effect of rear yard space., I

Liggtigg

‘Outdoor lighting should be effectively related to. planxing and. to.
1ayout of play and sitting areas, walks, stepe and ramps. The 111um15v
nation provided should be of conservative intensity but sufficiently
distridbuted to eliminate dark areas especially at steps. Lamps attached
to non-dwelling buildings may be used in place of posts. ;

Flagpoles

, Provide a wood flagpole, 30 to 50 feet high, at management office
or coumunity building 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 poets.

Street Signs

Provide street name posts, also traffic control and other sighs re-
quired. Their location may advantageously be shown on a plan also show-
ing house numbers as required for postal delivery.
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14  SITE PLANNING.
Reécreation Areas, Schools,
Commercial Facilities

Recreation Areas

Space, well correlated with the rest of the site arrangement, should
be provided .for the community building and outdoor recreation facilities
specified in the section on "Community Facilities."

Schools

If investigation indicates that the project must include space for
a new school and grounds, the site plan should include an appropriate
area, conveniently related to other features on the project. Unless
otherwise agreed with the local authorities, seven acres should be allo-
cated 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
should not slope more than h% For high school requirements, consult
local officials.

Commercial Facilities, etc.

In projects distant from towns, appropriate measures should be taken
to assure such community services as stores, fire and police stations,
post offices, churches, transportation terminals, etc., If most of these
are to be on privaete property, an effort should be made to bring them into
convenient plan relation to the project. When an area is to be included
for commercial buildings within the project site, the approximate amount
of epace 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 esquare feet per unit.

A public telephone accessible day and night should be provided in a

management, community, or residential building if none is otherwise con-
veniently available.
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SITE ENGINEERING. 1
Critical Materials
Rapid Construction
Engineering Iayout

Critical Materials

The foremost consideration in site engineering design must be the
conserving of critical materials. Economy in construction should be sac-
rificed, increased maintenance and operating costs assumed, and somewhat
inferior construction employed, wherever necessary to attain this end.

So far as the standards described herein may prove inconsistent with
this policy, or at variance with rulings of the War Production Board,
they should be disregarded.

The designer should be well informed on the critical materials
situation at the time the project is plamned and, in every detail of the
work, he must be prepared to lay aside "standard practice" in order to
minimize the use of metals and other scarce materials, '

Rapld Construction

Other important factors to be taken into account are simplicity of
design and the use of materials on which best deliveries can be obtained,
so as to permit completing site improvement construction by the time the
housing is ready for occupancy.

Engineering Layout

The engineering layout of the project consists of plans giving the
full information needed for staking out buildings, roadways, parking
areas, walkways and eimilar surface improvements, also for establishing
atreet lines and house lot lines. Essential curve data should be given
for streets and drives. For site plans laid out on rectilinear lines,
building locations may be fixed by reference to streets and driveways;
for irregular site plans they ehould be established generally by coor-
dinates, to which the street system should also be referenced.
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2 - STTE ENGINEERING: -
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,
lawne and other site areas, Prerequisites to the grade design ares

An eocurate 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 all parts of the site),

Adequate 1nformstion on soil conditions.

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

Fixing the crosg section of new streets and drives.

The- principal design features, apart from surface drainage, to be
congidered in developing project grades include the following:

A reasonable balance of cut and fills
Avoidance of fille which will add to depth of bullding foundations.

Elimination, so far as possible; of steps in yard walke and at build-
ing entrances.

Guarding against wavy profiles in walks and drives.
" Avoiding earth banks wherever possible.

- Meeting satisfactorily actual ground levels at exis*ing trees which
are to be preserved.

Kbeping finished grades as high as practicable, where rock will be

encountered close to the surface, in order to minimize the coet of
utility trenching.
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.. SITE ENGINEERING., 3
Grades and Surface Drainage

Effective eurface draingge of all project areas ehould be 1nsured by:

Glving adequate, continuous slopes to all parte of the site not occupied
by buildings, walks not adjoining gutters to be given both cross slope
and 1ongitud1nal slope; providing positive slopes away from buildings.

Sloping lawns and planted areas toward etreets, driveways, walks, and
other surfaced areas.

Providing for surface drainage directly into public streets to the great-
est feasible extent, in order to obviate or limit the need for project
storm sewers.

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

Providing storm water inlets, where necessary, to intercept the maximum
run-off for which the storm sewer system (if any) 1s designed. In.locali-
ties where heavy rains occur, the following may be used as a rought guide
for determining the spacing of storm water inletes:

Location 6f Storm Flow Recommended Maximum Drainage
Area

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

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

Along walkways 15,000 to 30,000 square feet

Avoidihg pockete where stoppage of a drain would result 1n'damage to
buildings or serious wash across planted areas,

Grading with utmoet care the ground surface under buildings, which have

pler foundations, so as positively to eliminate any -depreessions in which
water might collect and to provide drainage to the exterior.
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4 SITE ENGINEERING.
Grades and Surface Drainage

Maximum and minimum elopes: So far as site topography and cost con-
glderations permit, project slopes ghould be kept within the following
limits:

Max imum 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%
Grassed areas 15, 00%**¥%* 1.00%
Barth banks 3 to 1¥ak¥* R

*For slopes exceeding 10%, in projects in the north,
provide wood handrail.,
*¥Steeper slopes permissible provided grade flattens
at bullding platform,
*%%5,00% for gravel, sand-clay and water-bound macadam.
*x*%Use maximm slope of 10,00% in yards for a width of
at least 12 feet around buildings.
*%*¥x*Slopes steeper than 15% are usually sodder or planted
with ground cover or shrubs.

Grading Plans: Show finished grades, by spot elevations, in the
full detail necessary for the precise staking out of site grading and
the construction of surface improvements. Give building floor eleva-
tions and finished grade elevations at building entrances, at corners
of buildings, at intersections, terminl and breaks in grade in roadway,
walke and other paved areas, and at breaks in grade of lawns and planted
areas,

It is not essential that the project drawings include roadway pro-
files but, in any event, curb grades (or grades at the side of the road-
way when there are no curbs) should be shown on the grading plans. Such
grades should be given at the returns into intersecting streets and roads,
and elsewhere as required. Vertical curve data should also be shown.

Finished grade contours should be used only when the required grad-

ing cannot be shown practicably by spot elevations. Do not show grade
contours crossing roadways or other surfaced areas.
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SITE ENGINEERING. 5
Streets, Drives and Parking Areas

Roadway design, including the selection of pavement type, must be
based on a competent consideration of all factors involved: ' the nature
of the subgrade, climatic conditions, method of surface dralnage, com-
parative costs (including maintenance), probable wheel loads, the char-
acter of the project, and cost limitations. It is important that the
designer be well informed on local construction practice, paving mate-
rials locally available, etc.

The crowned roadway section with curbs 1s definitely the most de-
sirable for.project streets and main drives. However, the provision
of curbing will result generally in too high site improvement costs for
projecte of very low density. Protruding wood curbs, or sodded earth
banke in lieu of curbs, are not recommended.

The dished section of roadway (inverted crown) is adapted princi-
pally to service drives, and to concrete as a surfacing waterial.

The crowned roadway section with roadside ditches offers and eco-
nomical and generally acceptable type of roadway for low density proj-
ects, However, ample space must be allowed for a shoulder at each side
of the pavement, and for a grassed strip between the ditch and the side-
walk (or possible future sidewalk location). The site plan should not
be fixed definitely until the roadway section is decided upon. Figure
SE-T shows typical cross sections.

Roadside ditches, in earth, should be grassed or sodded and, pref-
erably, be shallow and rounded. However, ditches of increased crose
section, with culverts crossing the roadway where necessary, offer a
means of handling storm water at less cost than by storm sewers. When
such method of surface drainage is employed, storm flows should be cal-
culated and the ditches designed accordingly. Wood "checke" may be set
in the bottom of ditches if the flow velocities will be seriouely
erosive,

Affecting roadway design is the fact that the use of metal gratings
for storm water inlets must be avoided. One method of accomplishing
this is to construct inlets of the "curb" type. These, with short sec-
tions of curb, can be located most conveniently at roadway intersections.

Surfacing types will vary generally from light surface treatment
on gravel, macadam or similar base, for roadways in projects of very
low density, to Portland cement concrete or heavy bituminous concrete
(in localities where asphalt or tar is available) for projects of higher

5=15-42 183643 H



6 SITE ENGINEERING .
' Streets, Drives and Parking Areas

density. Do’ not specify sheet asphalt, or other pavement requiring a
concrete basé and a separate wearing course. Use untreated surfacing
such as water-bound macadam, gravel and sand-clay, for roadways only when
cost limitations, or restrictions on the use of bituminous producte, pre-
clude laying a better type of surfacing

Parking area surfacing should generally be‘materially 11éhter than
surfacing on roadways. Bituminous surfacing can not be used for parking
areas in regione where the uee of tar and asphalt is restricted.

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 climatic conditions, the thickness at free edges
and free joints to be approximately 50 per cent greater than interior
thickness. (Integral curb way be considered to serve the purpose of
thickened edge.) Provide longitudinal, construction, contraction and ex-
pansion joints according to standard practice. Show detailed layouts of
Joints required at. roadway intersections and in parking areas. The use,
if any, of steel must be confined ‘to dowels, tie dbars, etc.

" Design bituminous pavement generally to conform to local standards
for roadways carrying similar traffic, the base to be ample to take care
of the 'probable loading as well as unstable conditions of the subgrade.
Select a type of paving which local plants are equipped to produce and
local centractors are experienced in laying.

‘The crown for concrete and bituminous roadways should be parabolic
averaging 3713 to 1/h inch per foot. Inverted crown should be about 3/8
“inch and_l/h inch per foot for single-lane and two-lane roadways, respec-
tively. o -

Where prectieeble, grade gervice drive and parking area entrances to
cross sldewalks at the walkway grade.

 Recommended roadway widths are given under "Site Planning."

Minimum curb'radii for intersections and turns are as follows:

Respective widthe of intersecting Minimum curb
roadways radius
10 feet and 10 feet 25 feet
10 feet and 16 feet ' 20 feet
10 feet and 20 feet 15 feet
16 feet and 16 feet, 10 feet

and greater widths
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SITE ENGINEERING, 7
Streete, Drives and Parking Areas

Streets, drives and, in some cases, parking areas should, when cost
limitations permit, be so designed and specified that they may be accepted
in dedication to the municipality or other political subdivision having
Jurisdiction over the site. When not sgo designed, the streets may be so
planned as to adapt them to possible future widening and/or to increasing
in the future their section to meet local standards. (See Figure SE-T),

State highway department specifications may be referred to in houeing
project specifications, but only after careful examination and the voiding
of any requirements which would be impractical or would involve unwarrantee
cost 1n their aepplication to project work.
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8 SITE ENGINEERING.
Walkways i
Surfaced Areas

walkwazs v

Project walks, excepting building entrance walks, should generally be
constructed of concrete. Gravel or cinder sub-base is necessary only under
the most unfavorable soil conditions. When sub-base is required, provide .
drainage outlets at locations where water would otherwise be pocketed.

The use of stepping stones (natural stone or concrete flags) should
generally be confined to entrance walks. With natural stone costing ap-
proximately the same as concrete, stone should be used.

Specify bituminous surfacing for walks (1) only in locations where
asphalt and tar are not critical materials, (2) only for extensive wide
walkways on which a power roller can be operated practicably, (3) only
when a definite saving can be made by the use of such material and (L)
only where seasonal climatic conditions will not delay placing the mate-
rial.

Recommended walk widthe are given under "Site Planning."
Avoid steps in walkways whenever possible. In climates where snow

and ice are common, provide a wood handrail on one eside, for runs of steps
having over 6 risers.

Surfaced Areas

Following are surfacing types generally suitable and desirable for
ordinary uses in housing projects:

Small or intensively Bituminous concrete
used play areas Sand-clay .
Sitting areas Concrete flags
Brick on sand
Concrete
Central drying yards Bituminous concrete

However, cost limitations and restrictions on the use of certain mate-
rials may preclude specifying the moet desirable surfacing types and nec-
essitate employing only such materials as are available locally (sand-
clay, gravel, slag, etc.).

For bituminous surfacing on play areas, provide for a fine-grained,

impervious eurface, comparable to sheet asphalt, Do not specify "cork
asphalt" for any project surfacing.
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SITE ENGINEERING. 9
Sewage Disposal

The method of disposing of domestic sewage from the project -- ;
whether by means of existing sewers or otherwise -- should be determined,
if possible, at the time the site is selected., Following are the general
policies to be observed in such determination: bl

Provide for the discharge of project sanitary sewage into existing
sewers (or sewers provided by the local government) when it 1is by any
means practicable to do so -- even if it is necessary to pump the sewage
and conduct it for a considerable distance, and even if estimates indicate
that first cost and/or operating cost will be appreciably greater by thie
method of disposal than by either of the following.

When no existing sewers are available, and none will be made so by
the local govermment, provide a sewage treatment plant designed to meet
the minimum requirements under the given conditions. Strive for:

(1) the least poseible use of critical materials, such as
reinforcing steel, metal piping, valvee, and mechanical
equipment, and

(2) simplicity of design, permitting the moet expeditious
preparation of plans and utmost speed in construction,

at the same time giving attention to the ordinary considerations governing
the type of plant to be built.

Resort to sewage disposal by septic tanks and tile bede for individaul
dwellings or groups of dwellings, only when percolation tests indicate that
the method can be employed safely. When this method ie adopted, employ
State Board of Health requirements and the findings of the percolation
tests to determine the yard epace required for tanke and tile beds, bearing
in mind the fact that tile beds must be abandoned after some years of use
and new beds provided. Space project buildings accordingly. Septic tanke
should be filled with water and "seeded" before sewage 1s introduced. :
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10 SITE ENGINEERING.
Sewerage - General

Meke an investigation of existing gewers to deteruine whether they
will be adequate at all times to carry away sanitary sewage and storm
water without overflow or backflooding. This is important both in con-
nection with eite selection and project design -- especially so in the
case of a combined sewer syetem to which ‘basement draines will be con-
nected.

In the_general layout of sewer lines:

‘Locate sewers in or along project streets and driveways
go far as feasible., However, to achieve lmportant econ-
omy, sewers may be located in "easements," that is, in
yard areas. :

Design main and lateral sewers in streight lines and at
“uniform grades, insofar as the site plan and topography
pernit,

Coordinate the sewer design with that of other utilitiles;
check particularly for conflictes in the grades of storm
and sanitary sewers.

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

Provide manholes on all sewers (1) at maximum intervals of about
LOO feet, (2) at definite changee in direction or breaks in grade, and
(3) at Junctions of wain sewere and principal laterals. (Some excep-
tion to thie rule may be made where, due to rugged topography, excessive
cost would be involved).

, Provide clean-outs at the upper end of sanitary sewer laterals
(except when the lateral is not over 150 feet in length from a manhole)
and at changes in direction where manholes are not proposed. In unsur=-
faced areas, clean-outs may terminate about one foot below finished grade
or, for very shallow lines, they may coneilst eimply of a removable plug
in the end of the line.

Show clearly on the gewer plans the locatlone and necessary invert
elevations of all lines, also existing ground contours and finished grades
at builldings and at occasional intervale along roadways, walks, etc.
Sewer profiles are not required as contract drawings,

So far as feasible, use concrete, in lieu of cast iron, for manhole

tops and design storm water inlets of a type that will not require metal
gratings.,
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SITE ENGINEERING.,
Sanitary Sewers

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

gand.

House connections to sanitary sewers may be- b- 1nch or 6- 1inch; short
laterals should generally be 6-inch; all other sanitary sewers, particu-
larly those in streets and drives, should not be smaller than 8-inch,

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

Sanitary sewers are in no case to be laid in the aame trench with
water supply pilping.

Avoid any surface drainage connectione to separate sanitary sewer
systems_

When a gewage pumping gtation 1s neceeeary, provide two pumps
(except under the condition noted below), each having a capacity in
gallone per minute equal to 1/60th at the maximum hourly rate of seWage
flow, Pumping equipment should be located in a dry well. Design the
sewage sump of such capacity that float settings will permit at least &
15-minute operation of one pump. Whenever possible, provide an overflow
from the sewage sump, such overflow to operate only in case of power or
pump failure., If the discharge from the overflow can be disposed of for .
a reasonable period of time without creating a nuisénce of health men-
ace, one pump should be omitted for the duration of the emergency. '
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12 SITE ENGINEERING.
Storm and Combined Sewers

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

Employ the rational method in the design of storm and combined
sewers., The sanitary sewage flow may generally be disregarded in com-
bined sewer design.

Assume a rainfall frequency in each case which is related to the
risk involved., For example, if the only result of surcharging a storm
gsewer will be some little ponding between street curbs, a 2-year rain-
fall frequency (corresponding, say, to a rainfall rate of 2 to 3 inches
per hour) may be deemed satisfactory, while if the sewer draine a deep

"pocket" and inadequate capacity might result in serious property damage,
a frequency of 25 years or more (corresponding, say, to a rainfall rate
of 4k or 5 inches per hour) may reasonably be assumed.

Rainfall rates may.be taken from the accompanying chart, Fig. SE-3,
entitled "Rainfall Intensities", or from local records.

For convenience, sewer sizes may be taken from the chart, Fit. SE-k,
entitled "Requisite Diameters for Storm Sewers." If the rainfall rate
varies from that upon which the chart 1s based, adjust the drainage areas
proportionately.

When sufficient fall can be had without laying the sewers at exces~
sive depth, provide grades for storm and combined sewers that will pro-
duce a velocity of at least 25 feet per second, with sewers flowing full.

Minimum pipe sizes for storm and combined sewers are as follows
(these do not apply in regions having a very low rainfall intensity):

Sewers draining streets and main drives 12 inches
Sewers draining service drives 10 inches
Connections to storm water inlets

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

in service drives 8 inches
Connectione to storm water inlets

in yard areas 8 inches
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 advantageously by the same engineer.)

5-15-42 183643 H



SITE ENGINEERING. = 13
Storm and combined Sewers

In general, provide catch basins with trapped outlets or combined
sewers, and simple inlets without catchment space on storm sewers,

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

Where soil conditions and slopes permit, let roof downspouts dis-
charge onto splash blocks at the ground level; otherwise, provide storm
sewer connections.
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SITE ENGINEERING. 15
,Water Distribution

Locate fire hydrants: so that they will be accessible, protected
from traffic hazarde, and will not obstruct walks, roadways or park-‘ :
ing facilitiles, =7

Provide a systematic arrangement of valves, the length:of main
to be cut out of service to be approximately 1,200 feet. Valves are
required on hydrant branches only on large size mains or when hy-
drants are subject to damage by unusual traffic hazards.

Specify piping materials, primarily, eo as to avoild the use of

critical materials and, secondly, for permanence, taking 1nto account
ground conditions and the water analysis,
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16 SITE ENGINEERING.
Gas Distribution

The primary consideration in gas distribution system design, as in
other phases of site engineering, is the conserving of critical mate-

rials.

(1)

(2)

To this end:

High pressure distribution should be employed whenever a
high pressure main is available at or near the site, or
when it proves feasible and economical -- in the use of
critical materials -- to lay a new high pressure main to
the site.

All pipe sizes should be calculated carefully, providing
adequate capacities yet avolding over-sizing.

Following is a simplified design procedure, applicable to low pres-
sure systems and intended primarily for projects supplied through one or

more master meters (stepe 1 to 3 inclusive are applicable also to high
pressure systems):

1.

2,

3

5-15-k2

Ascertain from the gas coupany the characteristice of the gas
and its pressure at the point of supply (generally the project
gide of the meter).

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

Given the characteristices of the gas, also its uses as deter-
mined from the Utility Analysis, refer to the dlagram entitled
"Approximate Peak-Hour Gas Demand," Figure SE-5, for the peak-
hour loads at each of the critical points. Note that this dia-
gram does not cover space heating, additional allowance for
which should be made as follows:

For 1 to 10 DU's - 100% of the specified input of
connected heating appliances.

For additional DU's - 80% to 90% of the specified
input of such appliances.

Determine the available pressure loss in the distribution system
by deducting from the initial pressure (at the point of supply)
the requisite residual pressure at the appliance (generally
about 3 inches) and a drop of 0.5 inch within the building.

(One inch of water column equale 0.58 ouncse.)
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SITE ENGINEERING. 17
 Gas Distribution

5. Take pipe sizes from the diagram entitled "Requisite Diameters
-for Low Pressure Gas Mains," Figure SE-6, by entering this
diagram on the horizontal line corresponding to the total
length of the piping run. Where such line intersccte the

diagonal line representing the available 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 pointe
above selected, and note required pipe sizes. (For artificial
gas use S30.45; for natural gas use 5z0.60.)

6. Follow the seme procedure for shorter rune in the system, but
‘maintain a reasonable uniformity in sizing.

5-15-42 183643 H




niscellaneoua SEte Inprovamanta '

Miacellanecus elte - improvemente oomprise retaining walls, garbage
collection platforms, fences, clothes line supports, flag poles, spray
poole, and other similar construction items not included in building or
utility work.

Retaining walls valls: Avoid entirely reinforced concrete retaining walls;
use plain concrete or stone walls only when necesesary under the site plan
and topographic conditions., Where high walls must be constructed, provide
a fence or rail along the top.

. Fences: Use wood fences only.

Clothes line supports: When posts are employed use wood only. A
6-1nch round poet 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 80 1bs.

One 25-foot line 120 1bs. Add 30% for each
One 30-foot line 160 1bs. Additional line
One 35-foot line 200 1bs.

Design for a stress in the wood of about 2,000 1lbs. per sq. in.

Flag poles: Specify wood poles only. Set pole in sleeve provided
in plain concrete base, filling annular space with dry sand and sealing
top with calking compound,

Street and Directional Signs: Specify wood only.

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

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

Grade the spray area flush with the surrounding surface; avoid curbs.
Do not drain outside aress onto the spray area.
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LAWNS AND PIANTING. 1
General

The objectives of these standards are ease of maintenance, satis-
factory appearance, and economy. These objectives can be attained by
simplicity of design and of specification and suitability of plant
materials.

Long range considerations of air raid protection and the camouflage
value of plant materials should influence the design to a reasonable
degree, The immediate camouflage value of such planting as 1s economi-
cally poeeible in housing work cannot be very great. It is not possi-
ble to foresee, however, how long this war will last or when another
will occur. Funds available for planting should be spent to attain as
much protection, immediate and future, as can be had without serious
loss of amenity and convenience.

Existing trees and other vegetation should be saved and used to the
fullest possible extent. Growth having a height of as little as six or
eight feet has value as protection against strafing and as camouflage,
through its shadow-breaking effect., Highly inflammable growthe and soil
covers (as pine thickets), however, should be cleared from the vicinity
of bulldings. Free-standing trees should be shown accurately on the
survey. In wooded areas, road and building 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 surround-
ing soil with strong fences; provide fertilizers, pruning, watering, 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 pruning,
respacing, and moving. Do not let the planting become a trivial decora-
tion of individual buildings. Plant for breadth and an effect of eimple
practicality; plant to facilitate land use. Endeavor to secure maximum
camouflage value within these basic principles.

Planning for economy of maintenance is a primary requirement. Plant
lists should be short; using a large variety of material increases initial
cost, maintenance and replacement. Avoid rare and expensive plante. Do
not plant easlly damaged flowering trees and shrubs in unprotected public
areas. Avoild the use of scattered and intricately outlined shrub groups;
keep down the number of free-standing trees in lawn areas which may be
cut by a power mower. Give the planting effective protection, either by
its location or by fences or by thorny hedges. This 1s especlally im-
portant in high density projecte and near play areas. Budget the plant-
ing work. Reduce the number of plante rather than cut the allowance for
soll preparation, fertilizers, and drainage, particularly where unfavor-
able soil conditions exist.
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2 LAWNS AND PLANTING.
Trees

Trees, .though planted for their present: or future camouflage effect,
should not be used in such numbers as to make a forest of the project.
Excessive shade makes houses dark and damp, stops air circulation, and
wmay injure lawns and gardens. Southern projects require more shade than
northern ones. Shade requirewents also vary with land use. Tree plant-
ings tend to reduce conflagration danger through their effect as wind-
breeke, -but the central.part of a firebreak should be kept free of trees.

" Wide streets, especially if straight, should be planted with scat-
tered trees and "drift" planting crossing street lines. Regularly planted
trees are usually to be avoided, Narrow streets may have most of the
trees on one side only, preferably on the south or west side, for more
effective shading. ILong curves in the street plan usually have better
visual effect if trees are uged on both sides or on outeide curvee.

Street trees should stand, where practicable, at least three feet
from pavements and sidewalks, It is usually preferable to plant them on
the house side of the sidewalk., Trees should be located so as to avoid
interference with poles, overhead service linee, and underground utilities,

ServiCe drives can be Improved in eappearance by planting trees,
‘usually they should be placed informally at points where shade will not
interfere with clothes drying and other rear yard uses.

Through the project, a mixture of large and small trees, vines,

some shrubbery and miscellaneous planting, such as is likely to be pro-
“duced if the tenants are encouraged to plant freely in their yards, is the
most practicable protection. Such a texture tends to obscure the arti-
ficial lines and areas on the ground and to break or blur the shadows of
buildings. From ten to fifteen large trees per acre of open area. 1s a
fair range. In areas in which inexpensive, hardy, rapidly growing ever-
greens are available, they should be used with or in place of deciduous

trees, becauee of their advantage for camouflage.

Under some conditione the large trees can be concentrated in groups
at the ends of buildings, breaking long vistas and giving dark shade to
contrast with sunny courte. Between the ends of bulldings, trees have
" the desirable effect of separating the wall planes of the buildings as
- seen 1in a perspective view. In locating shade trees, study the orienta-

tion and plant the trees to give shade when and where it 1ls wanted. Where
'feasible locate trees to define tenant yard divieions.

Small trees, or kinde that do not cast dense ehadows, 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 lmprove the
rear yard area visually,

Good growing conditions are necessary for good tree growth, When
the existing conditiones are unfavorable, use a few clumps of treee and
provide them with good soill and effective protection,
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LAWNS AND PIANTING, 3
Shrubs, Vines, etc.

Shrubs should be used in large masses only when required for prac-
tical reasons, a8 to prevent erosion on slopes or as a ground cover.
Moet eshrub plantings should be as individuals or in small groupe. At
fronts of buildings shrubs are planted to mark the location of entrances
and (in long rowe) to break the view of steps and platforms., At rears
of grouped dwellinge 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 esmple space along walks
to permit normal growth without crowding.

Continuous sghrub plantings around foundations of bulldings should
be avoided., The lawn may extend up to the buildings at intervals, If
planting is done at windows, use low growing varietlies. Plants at cor-
ners may be large-growing shrubs or small trees. High shrubs usually
should not be used in front of lattice work intended for vines.

Hedges may be used in small amounte at the management building, in
connection with play areas, and at a few strategic pointe in the site
plan, as at street corners and along project boundaries. Preference
should be given to species that have an acceptable appearance if pruning
is not done. Satisfactory maintenance of clipped hedges cannot be assured
in rental housing.

Vines are usually easy to maintain and should be used liberally.
On masonry walls, especially on blank ends of bulldinge and in narrow
courtas, vines reduce nolse and glare and tend to diminish the crowded
effect of large projects. On frame construction use vines only on.
supports and use kinds that do not damage the construction of supports
and buildings. Appropriate vines should be used on fences, Strong
growing vines are useful as ground covers, especially on banks.

Herbaceous Plants., Avoid the use of herbaceous flowering plants,
Ample space should be provided where possible for beds for annuals or
perennlals to be prepared and planted by tenants.
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L IAWNS AND PLANTING.
"~ Belection of Plante

Selection of Plants should be based on these factors:

_ Climate:  Limit plant selection to varieties which, bj local experi-
- ence, have proved tolerant to seasonal temperatures and precipitation.

" Soils: Select plants to suilt soll conditione, particularly extreme
soil conditions such as light, dry sandy solle with limited water supply
or heavy, wet, low, poorly drained soils.

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

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

Life and Rate of Growth: Ae 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.
Fast growing treee and large shrubs may be used for quick shade, but avoid
planting such trees as poplars too close to buildings or walks where strong
growing roote may cause damage. Avoid trees that damage underground utility
lines., P ; -

, Durabilitx:‘ Avoid the use of delicate plants. The planting will be
-gubject to relatively heavy wear and will not always have skllled mainten-
ance.
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LAWNS AND PLANTING. 5
Standards for Spacing

. . Standarde for Spacing: It 1s recognized that spacing of plant mate-
rials may vary according to the function of the planting., The following
chart 1s a guide to minimum spacing under the sizes and shapee Ilndicated.
The tree spacings refer to streets and courts, not to screen or shelter
plantings or groupe of erect trees, which should be closer. In hedges,
shrubs should usually be 18 inches apart and up to 3 feet if strong shrubs
are planted as an unclipped hedge. Special consideration should be given
to spacing of shrubs and vines for erosion control.

MINIMUM SPACING TABLE BASED ON ULTIMATE HEIGHTS

Large Medium Small
Type of Plant Height Dist, Height Dist. Height Dist.
Apart Apart Apart
Trees:
Erect 50-100" 351 25-501 301 15-25" 251
Round-headed " 40! " 351 " 30!
Spreading = 501 " Lot " 35!
Shrubs:
Erect 6-15" Lt L-6? 3t Under 4! 2t
Round-headed " 51 " Lt ® ., 3t
Spreading . 6! " 51 " Lt

Note: Spacings for trees refer to permanent trees. For camouflage effect,
additional trees may be added, reducing spacing.
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6 LAWNS AND PLANTING.
Grass
Cost Limitations

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 dis-
turned land (including disturbed or trampled areas, .outside the contract
limits, resulting from the contractor's work) should be planted with grass,
In order to preserve as much as possible of the existing surface soil and
natural growth, any areas not actually necesaary for contract operations
should be reserved and protected.

Suitable soll shall be assured through appropriate specifications.
Existing solls should be utilized wherever practicable. Under some cir-
cumstances use of existing soil conditioned by addition of clay, eand,
humus, or fertile topsoll may be more economical than the supplying of S
all new topseoil,

Topsoil ghall not be brought in unless teste indicate that it 1s
needed. Tests shall be made by local agronomist. Approval of need of y
topsoll shall be by construction agency.

Cost Limitations: The following coste should not be exceeded, un-
lese Jjustification is made for unusual site conditions,

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

DENSITY ‘
UNITS PER ACRE PLANTING
PROPERTY  NET PER D, U,

5 9 " $35.
10 15 30,
15 20 27.
20 25 25,
25 30 ' 82,
30 40 18,

Property density is based on the land acquired for the project, minus
areas unfit for bulldings or for playgrounds or other project use., Net
density is in general project area minus playgrounds, unbuildable land,
and public streets. (For detailed definition, see section on "Site Plan- -

ning.")
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' DWELLING DESIGN, 1
Controlling Factors

G Before proceeding. with the dwelling plan etudies, determine the
following ‘

Liniting neighborh'ooa customs
Local.dlimatic‘quditi@ps v  

Heating syetem:aﬁﬁ'fuéla.y'

Type of construction and kinds of materials

Bandling of garbage and wastes, ‘and etorage of fuele

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

Established density and 1te bearing on the proapect frow the various
B rooms of the dwelling ' )

Relation of utility services

Cost limltations .
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2 DWELLING DESIGN,
General

Due care should be glven to develop designs which take appropriate
advantage of site conditions, views, trees, and influencing climatic con-
ditions, in order to produce homes with eathetic expression and appeal.

Planning should be studied for correlation with construction. For
economy, avold offsets In walls and partitions where reasonably possible.
Limit bearing partition openings to eight feet. Plan generally for use of
stock sizes, of control materials and manufactured parts. The use of
stock lumber lengths, however, is often lese important than maintaining
minimum floor areas and stock sizes in other materials.,

Ascertaln fire insurance classifications and ratee and adjust the de-
sign so as to obtain protection economically.

. Yariety of tyres for dwelling units and/or buildings should be kept
to a minimum in each project.

Grouping dwelling units in buildings: Breaks in exterior walls and
roofs should be avoilded unless : required by the plan of the adjacent unit,
Avoid straight lengths of buildings exceeding 200 feet unless expansion
Jjoints are provided. In concrete construction avoid lateral offsete of
more than 6' - O" and changes in floor levels of more than 18-inches.

Floor levels should be in definite relation to the established fin-
ished 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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DWELLING DESIGN. . 3
Items Affecting Unit Planning

Basements in other than apartment buildings should not be planned.
However, where deep foundations (3' - 6" or more) are necessary, or where
steep grades make them economical they may be permitted. For apartment -
buildings they should be limited to actual requirements.

If basements or part basements are used, they shall be provided with
means for light and ventilation of not less than 2% of the floor area.

No basement shall be considered habitable unless finished grades
are below the floor level on one side and below 4' - 0" high window sills
on the opposite side.

Crawl Spaces, should be provided under buildings with closed in
foundations or supported on pier foundations. Earth shall be graded to
provide positive slopes away from builldings, with no pockets or de-
pressions left to collect water under or adjacent to the building.

All crawl spaces shall provide a clearance of at least 24-inches
from ground to bottom of wood joists. In the case of closed in founda-
tions an exterior access door to the crawl space shall be provided.
This door should be located near the low point of the grade at each
building, and its 'sill should be at least 2-1inches above the outside
finished grade. :

Concrete floors on ground for habitable rooms may be used only in
warm, dry climates and d where it is accepted practice in the locality, or
for hillside unite as indicated above. (See 3rd paragraph).

Plumbing stacks., Make layout of plumbing fixtures in each unit so
that stacks may be combined where feasible. _ .

Chimney flues of adjacent units should be grouped.

Mechanical ventilation is not acceptable in lieu of natural venti-
lation.,

Minimum ceil height in spaces used for living purposes shall not
be less than 7' - O" in the clear. In special cases only, where Regional
Director deems 1t reasonable and/or desirable, ceiling height may be as
low as 6' - 4" at the eave line of a pitched roof and slope up under roof
to a minimum clear height of 7' - 6",

Furniture placement should be carefully checked in the preliminary
stage and again in the working drawing stage in its relation to elec-
trical and heating layouts, windows, and door swings.,

Eliminate all unnecessary projecting corners.
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4  DWELLING DESIGN,
Items Affecting Unit Planning
Minimum Room Sizes

Items Affecting Unit Planning

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

Standards for planning the unit are discussed in detail in the fol-
lowing pages under headings for the various rooms or other spaces which
make up the dwelling., See also the accompanying typical dwelling unit
plans, indicating suggested layoute 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.

Plans permitting the interchangeable assignment of a bedroom from
one dwelling unit to an adjacent unit may be developed. In such cases,
however, provision should also be made to change over the electric light-
ing and heating to the dwelling having control,

Minimum Room Sizes

Liv1n8 room.'...l.......’l....'.'...l..l.....l.l..... 160 Bq. ft.*
KitChen...l......Q..‘....QI..............Ol.......ll. 50 - i
Prin31pal bedroOMesssvseesssossovssssssesscasssenssnsse 120 " "
Additional bedrooms for 2 person OCCUPANCY.sseeseeses 100 " "
Additional bedrooms for Single OCCUPANCToeseccescvenes 70 v "
Storage space in addition to required closetS.seeesss 30 " " %%
(see "Closets" p. 12).

The minimum aggregate area of the living room and kitchen shall be
increased 10 square feet for each person as eshown on the following table,
to accommodate dining.

Minimum area of living room and kitchen and dining space:

2 persone -~ 1 bedroom 230 sq. ft.
L persons - 2 bedrooms - 250 " "
5 persons - 3 bedrooms - 260 " "
6 persons - 3 bedroome - 270 " - "
7 persons - U4 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 sq. ft.
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DWELLING DESIGN. 5
Minimum Facilities

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

lows:

Rooms and room gsizes in accordance with the pre#ious table (includ-
ing at least one principal bedroom).

Dining space, allowing for standard table and chairs, sufficient to
accommodate the family. (See Dining space p. 7.)

Kitchen range, refrigerator, sink and laundry tray with movable
drain board, base cabinet, and kitchen shelving,

Hot and cold running water inside the house; also water cpnhectione
outside for watering yards front and back.

Private tollet and bathing facilities,

Electirc lighting.

Heating adequate to maintain 70 degrees (See Heating).

One coat closet, one linen closet, and bedroom closets containing
gpace of approximately two lineal feet for each person. (See "Closets",

General storage space of not less than 30 sq. ft. and at least two
12-inch shelves on one side. (See "Storage Space,") except that one
bedroom units may have not less than 25 sq. ft. Two thirde of general
storage §pace shall be within the dwelling, except in apartments. (See
Page 13.

Ranges and refrigerators shall be furnished by the project when
decmed needed. (See Defense Manual).
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6 DWELLING DESIGN.
‘Living Room

The minimum width is 10! - 6", ' The layout of the living room should
be such as to accommodate a couch or davenport (6' - 9" x 3'-0"), two easy
chairs (2! -~ 6" x 3' - 0") a desk or table (2' - 0" x 3' - L"), radio (2' -
8" x 1' - 4"), and other incidental furniture. The room area required will
depend on how many persons the dwelling will accommodate, whether the room
will be used for dining, and whether it containe a space heater.

The use of a strip kitchen (equipment in the living room) should be
limited to one-bedroom dwelling units in which the tenant has accese to a
separate or central laundry. '

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

Provide seating and table space for the maximum number of persons
the unit will accommodate., It is preferable to locate this dining space
in the kitchen but it may be in an alcove off the living room and adja-
cent to the kitchen. In elther case thé space should be proportioned to
fit the dining requirements.

The space for dining is to be 1n addition to the minimum living
room and kitchen areas.

The clearance around dining table should not be less than as fol-
lows: : o : ‘
Main passage--3'-0"; if seating 1s contemplated at thie pas-
sage--3'-6"; where 2'-6" wide table is used and seating is
between table and wall allow 2'-6" between table and wall

1f table 1s 3'-0" wide allow 2'-0" clearance

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

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

Loo" 216" x. 316"

5 31.0" x 41'-0" (seating at one end)

6 " 3'.0" x 6'-0", or 3'-0" x 4*-0" (seating at each end)
T " 31-0" x 6'-0" (seating at one end)

g " 310" x 8' -0", 41-0" x 4'-0", or 3'-0" x 6'-0"

(seating at each end)
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8 DWELLING DESIGN.
Kitchen

Refer to detall sheet Fig. DD-1, showing spaces for equipment, and
"Minimum Requirements." More than the minimum required kitchen area 1is
usually desirable.

Good kitéhen equipment planning calls for the following:

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

In units having more than one bedroom the range should be adjacent to
work surface.

Range and refrigerator should not be placed together,

End of laundry tray and kitchen sink should not come within 6" of wall
or high refrigerator to provide space for working and cleaning.

Provide a minimum clear space of 3'-0" in front of kitchen equipment,
and 3'-6" 1in front of the sink and tray for use of washing wmachine.

Provide access to the water heater as required for its operation and
ma intenance.

Provide adequate and convenient shelving, none of which shall be lo-
cated over the range. The required amount of kitchen shelving, not less
then 12" wide, and not counting base cabinet, shall be not less than:-

l-bedroom unit - 22 lineal fee

o " " _ 08 " "
3 " "o 5’4_ " "
L " LI 1Yo " ]

About one half of this shelving should be inclosed as wall cabinet
gpace.,

In addition to the above 12" shelving a 55" deep shelf is desirable
over the sink and tray and base cabinet., See detail sheet referred to above.

Locate ranges at least 2'-0" away from any window jamb. Thie is to re-
duce the fire hazard which exists when window drapes can blow over the range.

Where jJamb of opening between kitchen and living room is within 12" of
the range, provide door at this opening.

If coal is used for cooking, allow space and clearance of 4!-6" x 2!-6"
for coal burning range, and provide flue in masonry chiumney.

Provide a base cabinet with work top at least 2'-0" long, see Fig. DD-1.

It is desirable to provide space in the kitchen for a small tenant-supplied
table in addition to the required base cabinet.
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DWELLING DESIGN, 9
Kitchen

As much storage capacity as possible should be developed where it
can be reached without stepping on a chair or ladder. Shelves within

convenient reach can be located on any wall of the kitchen. A kitchen
or utility closet is desirable as an adjunct to the kitchen, 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 machine 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 cowbina-
tion sink and laundry tray in the kitchen, 42" long.

Where fixtures and equipment will be provided by the Government use
only eizes so supplied,

A desirable feature in a kitchen is a wood strip (4'-6" from the
floor and 3'-5" long) to which can be attached certain kitchen equipment
such as can openers, towel racks, etc.
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10  DWELLING DESIGN.

Bathroom =

Each dwelling must be equipped with a bathtub or shower (See 1D-210),
lavatory, and inside 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 ventllating skylight).

' Generally the bathroom should be back to back with a bathroom in an
adjacent unit, or with a kitchen, For economy, the bathroom fixtures
should be aligned along the pipe stack wall, If the stack is to be ex-
posed, the unit should be planned so that the stack will come in a utility
room or closet,

Provide a medicine cabinet with a mirror approximately 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 attachment
of towel bar and other accessories. Provide one 24-inch towel bar and a
tollet paper holder.

" In large units the lavatory (wash bagin) may be in separate compart-
ment.,
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DWELLING DESIGN., 11
" Bedrooms

Each bedroom should be designed definitely for either one or two
person occupancy, but one person bedrooms ere not recowmended. 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,
y and chair,

The pian 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: et

DO\Jble bed e O & 9 o 0 © o O 6 o o s o h" - 6" X 6' — 9"
TWin orYr Single bed e o o & o0 0 o o o o 0 3' - 3" X 6' = 9"
Child's ¢crib o o o o o o ¢ o ¢ o o o o o 2' - 6" X )-l" - 6"

Oll

DroBaeY seosesss o o s o 5 o s o s o s o 1! "10" 15'

Cmiroosoooooocooo.co001"6"11"6"

Minimum areas for bedrooms are sufficlent 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 1s often desirable.

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

*¥0One secondary bedroom for two-person occupancy in units of 3 or
more bedrooms may accommodate a double bed in lieu of twin beds.
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12 TWELLING DESIGN.
Closets

Refer to detail sheet, Fig. DD-2 111ustrating requirements for
closets,

In each dwelling unit provide a coat closet, a linen closet, and
a closet for each bedroom, the latter to have at least two lineal feet
per person. Minimum depth for open bedroom closete is 24 inches; with
closed or partly closed fronte, 22 inchee in the clear.

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

Provide doors to closets in or directly visible frém living room.
Bedroom closets shall have open front to ceiling and be provided with
wood curtain rod, on wood supports,

Provide closet shelves, hook strips and hooks, wood hanging rods,
and wood curtain rods. Coat and bedroom closete to have two 12" shelves
each (see closet detail), ‘

Closete under public staire are not recommended. If used, their
construction must have a 5/h hour minimum fire resistance rating.

5-15=-42 183643 H



DWELLING DESIGN, 13
General Storage Space and Heater Room

General storage epace shall be not less than 30 eq. ft. except in
dwelling units with one bedroom this area may be reduced to 25 sq. ft.

Provide a minimum of two 12" ehelvee on long wall.

It 1s preferable that the general etorage space be eelf-contained
and separated from the space containing the heater; however, a maximum
of 8 sq. ft. general storage space may be planned in heater room. If
possible, part of the general storage space should be elther outside
or convenient to the outside for storage of garden tools, bicycles,
wheeled toys, screens, etc., (See Minimum Facilities)

If coal is used for fuel, the heater (except circulating space
heater) must be located in a separdéte heater room or basement, and
sufficient space provided for stoking and removing ashes, ninimum of
3! - 6" from wall to front of furnace, or 2' - 6" 1f door or opening
is in front of heater. B »

Provieion must be made for access to the furnace breeching, flue
thimble, temperature controls, blower fan, and domestic water heater
burner. This may be arranged through movable panels.

A narrow, deep space is inefficient for gtorage (minimum width -
3' - 8"). 'Such a space ie 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 project locations., However, at least 8 sq. ft. of
general storage space must be within the dwelling unit; preferably,
adjacent to the kitchen,
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14 DWELLING DESIGN
Coal Bins

Coal bins at individual dwellings shall have a minimum 1-1/4 ton
capacity.

Heiggt is affected by fuel delivery scheme. Coal may be delivered
to bine by means of chutes from the coal truck; manually by use of bags
where economically feasible.

The distance that coal can be chuted will depend on nature of coal
and delivery equipment. Sized coal can be chuted, as measured horizon-
tally, about 2 to 2-1/2 times the fall of the coal, The distance coal
falls will be the distance to which the spillway of truck can be elevated
less bin height. High 1ift trucke are available which can be raised about
10 feet above ground. However, if chuting is depended upon, make inves-
tigation regarding local coal dealers' equipment to determine maximum
chuting distance. This distance may also be limited by local labor regu-
lations which prohibit the use of chutes above a maximum distance. It
may not be local practice to chute deliveries of small amounts.

Bin should be so designed that it forms an integral part of the
dwelling unit either within the building or as an exterior feature com-
bined possibly with a covered porch and storage space. It shall have
two openings with hinged covers or slides; one opening for depositing
coal, the other for removal of coal at floor of bin. Detail coal bin

g0 a8 to prevent coal dust entering dwelling when filling 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 bin.

For chute delivery of coal 1t 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, Provide a depression in floor at coal removal door to pre-
vent water from wet coal running in onto heater room floor. 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 proj-
ecting eaves or roof should be provided.
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DWELLING DESIGN. 15
Stairs

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

Stairs with 7-3/4" risers, and 9-1/2" treads, exclusive of noeings,
are recommended. Stair . risers should not be greater than 8§ inches and
treads not less than 9 inches.

Treads should be of wear-resisting wood or non-slip cement. Open
risers shall not be used, except to individual basements. ;

The minimum width of stairways and ball is 3' - O" between wall
finishes. A winimum head-room for stairs of approximately 7 feet, mea-
sured vertically from the top of a riser, is desirable. Stairs to indi-
vidual basements may be 2 - 6" wide, with 6' - 6" head-room.

A continuous hand rail must be prévided for each stair run. These
should be well anchored and their ends should be returned to the wall to
avoid catching clothing.,

Windows and electric outlets for stairs or halls may furnish illumi-

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

s
-
-

All habitable rooms-shall have direct -outeide exposure of one or more
windows having a total glass area of not less than 10 per cent of the floor
area of the room, In kitchens the minimum total glass area of windows and
glass (1f used) in the door shall be 15 per cent of the floor area.

Fifty per cent of the required glass area ehall be érranged go that
it can be opened. When double-hung windows are uesed, both sash (upper and
lower) shall open for ventilation, Windows :should be located as near the
celling 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.

Windowe 1n bathrooms ehall have a minimum glass area of L square feet,

Windawe 1n bedrooms shall be accessible without having to reach
across bed,

Windows of stock tzp ee and. standard sizes»should be used.

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

Prevent heat losses through air leakage, as follows:

Calking around window and door frames

Weatherstripping of sash and doors where suitable materials
are available

Detailing of frames to provide fins or wind breaks at con-
tact with walls and lintels

Full length screens at all windows which open are preferable but 1/2
length screens will be acceptable on double hung windows in order to con-
serve materials during the emergency.

Storm sash and storm doors should be provided in special cases where
design temperature in -0 and annual degree days 5000,

Provide shades and supports, also brackets for curtailn poles at all
glazed exterior openings, (windows and doore).
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DWELLING DESIGN. 17
Doors and Door Openings

Use stock doors generally.

The following door widths are recommended:

entrance - 2! 8" or 2! 10"
bedroom - 21 6"
coat closet - 2t 6" or 2 O"
bathroom -2t o"

Any opening through which a washing machine is frequently to pass
nust have a minimum clear width of 2' 8",

It is desirable to locate exterior doors to swing back against side
walls when standing open,

In exterlor doors do not use glase in the lower part; but glass in-
the upper part of front entrance doors 1s desirable and provides
an effective surface for street numbers,

Thresholds for exterior doors--non-ferrous.

Hang doors and screen doors so that thelr swing will not obstruct
passage, Hang screen doors on the same jamb with doors (not reversed).

For screen doors provide-a center rail about 4O inches high to
serve as a push bar., Provide a protective guard on lower screen panel
or panels, or make lower panel solid.

Equip screen doors with coil epring and hooks for fastenings, in
preference to mechanical latch.,
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18  DWELLING DESIGN. ‘
Stoops, Hoods, and Porches

Establish the level of entrance stoops and porches as low as fea-
gible in relation to surrounding finished grades. Provide a railing on
stoops or porches more than 18 inches high and on steps more than 4
risers high.

Design entrance steps not steeper than obtained by T-inch risers
and 10-inch treads; risers not lese than 5 inches high. Finish cement
treads (where used) so that when wet they will not afford a slipping

hazard.

Rest wood construction on concrete or masonry and observe require-
ments for termite control, :

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

Porches 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 or work porches should overhang to protect from
rain, Also, see "Coal Bins," '
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SUBJECT :

Wall and Ceiling Finish

Wall finishes shall be one of the following:

le

6.

Note:

Painted, smooth, hard white plaster;

’Gypsum wall board covered with washable factory

coated fabric; joints filled;

- Plywood covered with washable factory coated fabric;

Wood (solid or laminated) or first quality finish;
Exposed masonry where climate is suitable;

Fainted or prefinished combustible wall board in
accordance with Standards under "Structural Design",

See "Fire Resistance Standards, STRUCTURAL DESIGN",

Floor Finish

Dc not use flat grained soft wood for finished flooring.

Water-impervious floor covering such as linoleum is recom=
mended 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

equavalent, of marbleized or similar colors to avoid

difficulty in keeping clean.
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Wall and Ceiling Finish

gakﬁxﬁﬁg&g hﬂ i Q‘\q DWELLING DESIGN, 19
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Wall and Ceiling Finish

Wall finishes shall be one of the following:
1. Painted, smooth, hard white plaster;

2. Gypsum wall board covered with washable factory coated
fabric; Jjoints filled; _

3.. Plywood covered with washable factory coated fabric;
4., Wood (solid or laminated) of first quality finish;

5. Exposed masonry where climate is suitable.

Note: See "Fire Resistance Standards, STRUCTURAL DESIGN".

Floor Finigh

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 floore laild on the ground.

Floor finish in such cases should be asphalt tile or equivalent, of
marbleized or similar colors to avoid difficulty in keeping clean.
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20 DWELLING DESIGN. ,
Painttng:_ .

Paint or stain exterior woodwork., Paint tope and bottoms of all i
exterior doors and sash after fitting.

Paint exposed exterior fuel tanks the same color as the body of
walls.

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

Plaster cellings need not be painted, provided they are left in
clean condition.-

Paint interior dry wall and ceiling conestruction with semi-glose
oil paint, except factory coated fabric or plywood. Plywood may have -
speclal treatments. .

Paint fronmt edge and under side of shelving and hook strips of
all closets same as walls., Paint all surfaces of kitchen shelving. k

011 top of shelves which are not painted.

Paint eiposédbplumbing‘pipes and exposed heating ducts the color
of surrounding surfaces.  Breeching unpainted.

Where - interlor woodwork is stained finish with coat of varnish
or varnish and wax.

Camouflage., See Ianham Defense Manual inserts LD-213, LD-213-LHA,
or FPHA Defense Manual insert DD-408, DD-407-LEHA. :
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DWELLING DESIGN. 21
Miscellaneous Detaills

Use stock detalls and dimension the work to utilize standard
manufactured materials.

- Design eaves simply; avoid parapets.

Gutters and downspoute 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 railigge where protection 3
is necessary. ; é

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

Provide means of closing foundation vents and gable vents in all
but the most moderate climates, arranged to be operated from the out-
side.

Access doors in foundation walle should be at least 2 x 2 feet.
No access to foundation space should be from inside the house.

Provide accees to attic space. One door in row buildings ie suf-
ficient unless attic & space le divided by fire wall; in thie case pro-
vide access to space on both sides of fire wall,

Flash all exterior openings in frame buildings unless protected
by roofs.

Wood siding should have not more than 8-inch exposure. Flush
Joint wood elding unless specially detailed is not recommended. If
wood siding is used over gypsum sheathing or fiberboard, break joints
at studs and nail into studs.

Roofing materials; mineral surfaced roll roofing, asphalt shingles
or cement asbestos shingles shall be used only on roofs with a pitch of
L" to the foot or over. Use built-up roofing of 3, 4, or 5-ply only on
roofs having a pitch of 2" to the foot or lese. Use of wood shingles
should be avolded because of fire hazard.

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.

Thresholde of hardwood bedded in mastic should be used at exterior
doors,
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mm DESIGN
Miaeellaheoue Deuue

Weatherstrip exterior doors all around in cold 'cimatés;

Mail boxes of ordinary exterior type, complying with United States
Postal Re Regulations , 8hall be previded for each dwelling unit (except
that.gang mail boxes should be ueed 1n entrance vestibules of aparunent
-buildmga).; had . :

P -

Provide street numbers (oontmsting with backgromd gee Exterior'
Doore, p. 17). 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 gelect light
colored roof ooverings nor. coverings having reflective qualities.

Provide scuttle doors giving access to attic spaces.' Make openinga
22" x:36" with hinged doors fastened with hook and eye. Where fire-
~walls do not occur, build slat partitione in attic dividing dwelling
units.

Rev L 10‘10"’*2
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COMMUNITY FACILITIES, 1
General

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

Facilities for social or tenant activities shall be provided in pro-
Jects of 50 dwelling units or more. To the extent, however, that such
facilities as are called for in these standards are available to the
tenants in nearby buildings and outdoor recreation areas, such facili-
ties way be omitted from the project only with Central Office approval.

Requests for such omissions shall state the type, location and ade-
quacy of available non-project space, and the basls on which such space
will be available to the tenants, Prior to submission of such requests
adequacy of existing off-site facilities should be checked in coopera-
tion with the local department of recreation.

Where both management and maintenance, and tenant activities spaces
are to be provided they usually should be incorporated in one Coumunity
Building, with outdoor areas serving such building, unleses existing on-
glte structures are suitable for conversion.

Where only management and maintenance space is to be provided it
ghould be, where practicable for projects of 150 dwelling units or less,
in a building designed for conversion into dwelling units. Thie building
ghall be in addition to the number of dwelling units required for the
project.

The Community Building (or management and maintenance building)
should be located preferably in a central position, easily accéssible
from all the project and from the principal point of entrance to the
project, but preferably not on a main traffic highway.

Whenever practicable such building shall be constructed and used for
the fleld construction offices of the government and the contractor.

For suggested plans of Community Facilitlies layouts see Figs. CF-1,
2, 3, 4k, 5, 6, and 7.

Cost of Community Facilities (building, or buildings, new or altered,
housing the | Management, Maintenance, Social Space, and space for auxiliary
facilities and equipment therefor), shall not exceed 3% of the total cost
of the project.

Space Requirements for maintenance and repeir, management, social
space, and outdoor general play area are as called for on the accompany-
ing graph (Fig. CF-11) and tables.

2 Public Telephones: Telephone pay stations on project are essential
unless public telephone facllities are available immediately adjacent to
project, Stations should be accessible at all times.
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Management Space

50 D.U

100 D.U.

200 D,U.

300 D.U.

.500 D.U.

CODMUNH‘Y FACILITIE--APPROX]MATE ROOM AREAS BASED ON NUMBER OF DWELLING UNITS

750 D.U.

1,000 D.U.

Waiting Room 60 75 120 180 230 300 300
General Office | \ 120 120 180 260 300 460 480
Manager's Office - 120 180 180 180 180 180
Rental Office - - - - 150 180 180
Asst. Manager's Office - - - - b A 150
Vault or Storage Space 20 25 60 60 60 60 8o
Toilet, Coat Closet 30 30 60 80 - 100 100 100
Circulation, Walls {0 80 100 140 180 220 -220
Total Management Area 300 E50 700 900 1,200 1,500 1,700
Maintenance Space A
Repalr . 220 220 380 600 800 1,000 1,100
Stock Storage - 200 380 550 770 800 1,000 -
Paint Shop 30 60 120 160 200 260 300
Superintendent's Office - - - - 100 180 18Q
Toilets, Showers, Lockers Lo L0 100 120 - 200 220 220 -
Yard Station (if needed) : - - - - - 80 160 “2ho
Circulation, Walle 60 - 80 120 170 - 250 300 310
- Total Maintenance Area ‘ 350 600 1,100 1,600 2,400 5 000 333590
Social Space : ~ : : " s
Comunity BHall - 250 500 800 1,200 1,800 2,500 3,200
Other Social Rooms (total) - - 300 550 1,250 2,400 %, 1&00
Kitchen . ™ 135 150-11&0 140-155 180-200 210-240 210-21&0
Storage ' 50 50 110-100 150-135 230-210 340-310 490-460
Toilete - 60 120 120 240 . 300 350 -
Circulation, Walls , 175 (] 540 800 1,000 S B2
Total Social Area 50 900 1,500_ 2,700 T, 500 6,750 . 9,000
 Total Gross Area of Bullding 1,100 1,950 % 600 5,200 8,100 11,250 14,050

1.
2.

3.

1,

D

Exterior walls are computed at 6 inch thickness.
Refer to graph for total gross area to accommodate intermediate number of dwelling units not

ghown in tabulation; adjust room areas proportionately.
In social space number of small rooms varies from 1 to 8.
If yard stations are not needed, the area may be added to shops or storage.

Heater rooms, space for fuel storage and garagee are 1n addition to groea area of building (aee

charte in text).



3  COMMUNITY FACILITIES,
Management Space

Management space should be on ground floor, Good office light re-
quired, exposure preferably not weet. Convenient access from main project
circulation; berich and parking place for prams preferadly at entrance;
nearby parking for visitors' cars. Management space may be reduced if
several projecte are managed by central office.

As noise protection, - offices (particularly manager's) should be away
from play areas; 1f practicable, arrange other parts of building to form
gcreen; also avold proximity to dwellings., In internal plan of building,
arrange storage, etc., to reduce noise transmission.,

Management epece should connect with maintenance (for jJanitor service
and for convenient communicetion between manager and superintendent) and
with social space, particularly in small projects to facilitate supervi-

sion and for intercounnunication between manager g8 office and community hall, .

Subdivieione of management epace ares

Vestibule{ if_climate requires one; may also serve the socilal space
if separate locked . door glves access to each.

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

General office or work space; for 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. For detailed drawing refer to Fig. CF-12.

Manager's office; if the only private office, should have very con-
venient accese from waiting room. Should not be separated from general
office by waiting room; east communication with all members of staff is
essential, If possible, provide small coat closet. In projecte of 50 to
99 units the manager's office should be so arranged as to permit private
interview by the manager. This may require a dividing partition in man-
ager's office unless adjacent waiting space is convenient,

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

Vault or etorage.QIOBet; for storage of records, supplies and expen-
sive equipment. Direct access from‘general office.

Coat and office supply closets; tollets (for office staff only), If
possible arrange access to these from all offices without crossing public
space or other offices, Toilet should not be next to manager's office un-
less sound insulation.is provided in separating partitions.

5«15=-42 | 183643 H
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COMMUNITY FACILITIES. L
Meintenance Space

Maintenance epace may be in basement story if good light and ventila-
tion are assured, and topography permite service access at grade on one
gide. Should connect with rest of building for janitor service, etc.
Wheeled access required, preferably from main project street via service
court, Court should permit truck turning, parking of staff cars, storage
of materiale, plus space for poseible future additions; court preferably
to be fenced. Maintenance space may be reduced if maintenance or handling
of materials is done by central shops.

Closed garagee shall be provided for maintenance cars and trucks.
Following is a schedule indicating the number of cars for which space
should be provided in relation to the size of the project.

Number of Small Trucke Number of Dwelling Unite
1l 50 - 299
2 300 - T7h9
3 750 = 1500

For projects larger than 1,500 dwellings a épecial étudy shall be
made,

Repair shop; general work place. Preferably not contiguous with man-
agement offices. Light and wall space to be arranged with a view of favor-
able banch locations. Five-foot delivery door. May also have normal width
outeide door. In large projects shop space may be informally divided into
(a) general repair shop for carpentry, eheet metal, and repair of small
objects, and (b) mechanical repair shop for plumbing, heating, and electri-
cal work, Usually no partition separation. Both require good access to
outside door and storage room door.

Superintendent's office; near delivery door, preferably with window
toward service court,

Storage room; for storing everything but paint, oil and other inflam-
mable material. Should have wide door opposite or convenient to delivery
door. This room is locked; not to be used for cilrculation. Partition to
be of light framework, as paling or rectangular latticework.,

Palnt shop; for storage of paint, equipment, and other inflammable
material (long ladders are kept in main storage room) and for small paint
Jobe. Requires good natural light; corner location adjacent to repair
ghop door preferred. In some circumstances an entrance only from outeide
reduces insurance rate. If so, provide convenient walk connection to re-
palr shop entrance.

Heating plant for management and maintenance space (and social space,
if any) if project does not have central heat. Requires good ventilation;
outside window desirable. Location depends on fuel; fuel delivery should

Rev. 7/28/k42 183643 H




5  COMMUNITY FACILITIES,
~ Maintenance Space

be from service court; provide convenient ash removal, Convenient access
from shop. The following approximate areas (in addition to "gross area
of building" as shown in chart), are based on a coal-fired plant and way
be reduced for gas or oil:

AREAS REQUIRED FOR HEATING PLANT

(in Sq. Ft.)
D.U.'s 50 100 200 300 500 750 1,000
Heater Room 80 80 80 125 200 250 300
Coal Storage 30 30 50 5 110 160 200

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

- Toilet, shower and lockers, janitor's closet. Locate near shop but
preferably not close to management space or superintendent's office un-
lees sound insulation is provided in separating partitions,

" Yard stations are storage rooms for ground meintenance tools (lawn
mowers, hose, etc,), for the use of project maintenance employees. Re-
quired only where large areas requiring project wmaintenance 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,
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COMMUNITY FACILITIES. 6
Social or Tenant-Activity Space

Note: 1In defense projects it is important that space should be
available for tenant activities of a soclal, recreative, and
educational ‘nature. Many tenants will be newcomers, without
local social ties, and their happiness (which is the best in-
surance against high labor and tenant turnover) will depend on
the new friendships they will form. There will be cases, how-
ever, where existing buildings or neighborhood facilities will
meet the need for space for tenant activities, in whole or in
part, Such conditions should be considered in the design of
the community building and the play areas assoclated with it.

For buildings housing gocial or temant activities see attached chart which
indicated 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 roome, as craft and gamesrooms, may be in basement or
second story. Roome 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.

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

Social or tenant-activity space contains the following subdivisions:

Lobby, extended by corridore in large buildings; should give access
to all eocial 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.

Community hall; the large meeting room for lectures, parties, etc.
Entrance off lobby should be near outside entrance. Avoid freestanding
columns. Design one end wall with suitable speaker's platform or stage,
permanent or movable; in large projecte with entrance from dressing room.
Floor should permit dancing. In small projects plan community hall for -
use also as children's playroom, since space will normally not be avail-
able for special playroom.

Kitchen; demonstration of use and care of equipment, of preparation
and preservation of food; also frequently used in serving meals or re-
freshments at parties, and in preparing lunches for small children's play
groups. Should have window (10% of floor area minimum) preferably at end
(not in front of audience) looking toward north or east., In .small pro-
Jects, kitchen should open toward community hall; in large projects, pre-
ferably toward secondary meeting room, circulation being arranged so that
a party centering in community hall may be served refreshments in secondary
room or elsewhere. Outside or convenient corridor access for delivery of
gsupplies. If practicable, arrange counter connection with room where
food 1is to be served.

5-15-42 o : " . 183643 H



7 - COMMUNITY- FACILITIES. .
Social or Tenant-Activity Space

Provide overhead illuminstion lighting all equipment. Provide two
electric: outlets near demonstration counter.

Shelf space; should correlate roughly with number of dwelling units,
varying from a minimum of 40 square feet for projects of 100 dwellinge to
a maximum of 100 gquare feet for projects of 1000 dwellings, Of this
space 20-24 square feet, for nursery utengils, should be in closed cabi-
nets or closets. In addition, provide one base cabinet and a wall cabinet
2 or 3 feet long for food stordge. Storage space for food and utensils
ehould be provided with locks and keys.® -

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

‘Layout of Kitchen. Provide work counters on both sides of sink, on
‘one_or both.sides of range, and also on one side of refrigerator., Provide
‘etorage -space adjacent to sink, renge and work counter, the largest amount
preferably being located near the sink, Whenever possible, provide cloget
for pots .and pans directly adjacent to range. Deslgn room go that suffi-
cient wall gspace ig available for necessary shelving and storage cabinets.
Do not locate. shelving over range.

j Eorgdemonetrations,.range and ad jacent work counter should be visible
from adjoining social room; provide low. fixed partition (36" high) between
~ the rooms, with sliding or folding panele or rolling shutter above low
-.partition, to height of approximately 6'-8"., The opening should be 8' to

., 12" wide. Provide door 2'-6" wide in low fixed partition unless convenient

access from kitchen to adjoining room is provided by means of hall or
lobby., Place range directly againet low partition (preferably to the left
.of center), or against adjacent wall. Provide continuous work surface be-
-tween: pieces of equipment. o ; :

For convenient gervice +to an edjoining gocial room, provide serving
. courtter with sliding panel over (about 31 high by 5! long) between kitchen
- .and social room.

In projects of 50 to 100 dwelling unite make adjustments in equipment
‘and layout ae required to meet space limitations.

For illustrations of‘kitchen layoute refer to Figs. CF-13 and CF-1k,

Toilets- acceseible’ from all social rooms (including rooms subdi-
~vided by folding doors) and’ kitchens without croesing other roous ; also
accessible from play area. ,'“' o st ¢ B

Stora g : Provide chair storage convenient to community hall; also
misceIllaneous. gtorage and coat room or space usable as such.

Janitor's closet or, in swall building, a service 8ink; tenants clean
up after meetings, requiring suitable equipment, '
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~ COMMUNITY FACILITIES, 8
- Social or Tenant-Activity Space
Other social roome Iinclude:

Office for recreation director; preferably close to door giving
accees to play areas and with window giving good view over them,

Playrooms for small children; nursery schools, day nursery groups,
etc., Playrooms are usually planned 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
eq. ft., preferably in two adjoining rooms. Otherwise use large room
that can be subdivided by folding partition. Convenient access to etorage
space, toilets and play yard ie essential, Toilets should also be easily
accessible from play yard. Where practicable, provide separate toilet
gspace, with low fixtures, for use of small children, at least two tollet
bowls and one lavatory for 30 children.

Craft rooms and tenant work shope; Provide large window areas and
distribute 1ight fixtures to light entire room. Storage for tools and
materiale, as in cloeets (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 jJanitor's
closet. Floors of easily cleaned durable material, ae concrete., Craft
rooms located under used space should have sound-proof ceiling.

Club and committee rooms: If several, size and shape should vary,
some being formed by folding partitions.

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

Library and reading room: If a branch of public library, provide
outside entrance--in addition to ineside accese. Make quiet as poseible
by location and construction. Good light. Besides shelves, provide
storage space since reading rooms are used for quiet table games, as
checkers.

Combination'School - Community Building

When a school must be built as part of the project, it ought, 1if
possible, to be planned to serve also as a community building. The
deeign of the building will be governed by the allocation of responsi-
bility for its construction and operation. If the cost of construction
of the school and community building is borne by the project, the two
functions can be closely integrated, with practically all of the facili-
ties of the building being designed for dual use. If the school wing
18 bullt and operated by another agency, a greater degree of separation
may be necessary. These factors should be determined promptly and the
building should be planned for the greatest poeseible service to the
comunity.
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9 COMMUNITY FACILITIES.
Miscellaneous Notes on Construction

Floors: Avoild concrete in meeting rooms. In kiﬁchens and rooms
where children will play, linoleum and asphalt tile are preferred but
hard wood 1is acceptable. Concrete is preferred for craft and shop rooms.

Walls: In'mahagement and social space, all walls should be of
durable material, easy to maintain., A dark wainscot or chair rail re-
duces redecoration cost, In maintenance apace, no surface finish.,

Ceilings: In social space, use aooustical finish where economi-
cally feasible, partioularly in the community hall and playrooms.

: " Folding pgrtitions: ‘Select carefully for ease of operation and
sound insulation. ; o C _

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

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

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

Plumbing: Shall conform with Emergency Plumbing Standards for
Defense Housing., -

Boiler rooms, vaults, and paint shops shall be completely enclosed
with one-hour minimum incombustible construction and equipped with self-
closing Clase B doors. Basement spaces shall be cut off from public
halle and assembly rooms by incombustible construction and Clase B doors.

Bulletin board required, in lobby or corridor of social space.
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COMMUNITY FACILITIES. 10
Qutdoor Recreation Areas
Central Recreation Area

Properly located and designed play areas tend to prevent accidents
to children and to reduce damage to spaces not intended for play. Re-
strictions on use of automobiles ‘will Increase demand 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.)

50 100 200 300 500 750 1,000
D'U‘ D'U. D.U. D.U. DQU. DOU' D.U'

General Play:
Minimum Area 10,000 45,000 55,000 70,000 90,000 115,000 140,000

Special Play: ‘
Play Yard 1,200 1,200 1,800 2,k00 3,000 3,500 ‘4,000

Water Play 1,200 1,600 1,800 2,000 2,500 3,000 3,500
Court Games - 1,800 3,600 5,400 8,000 10,500 13,000
Fixed Apparatus 600 1,200 2,000 2,800 L,000 5,000 6,000
Crafte -- 200 800 1,k00 2,500 3,000 3,500
Total - 3,000 6,000 10,000 14,000 20,000 25,000 30,000
Grand Total -
(sq. Ft.) 13,000 51,000 65,000 84,000 110,000 140,000 170,000
Grand Total _
(Acres) 3 1.2 1.5 1.9 25 3.2 3.9

The area required for the community building and surrounding lawns,
rlanting, service court, and garage, varies greatly. For purposes of pre-
liminary studies and estimates this area wmay be considered as being
approximately equal to the total area provided for Special Play.

For projects of an intermediate number of dwelling units not shown
in tabulation, adjust Central Reécreation Area proportionately. For proj-
ects of less than 50 dwelling units, provide area equal to at least 60
square feet per dwelling unit.

The General Play Area should be larger than shown above 1f space 1is
available.

Water Play Area includes spray pool and surrounding pavement.
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11 COMMUNITY -FACILITIES.
Outdoor Recreation Areas
Design:of Central Recreation Area

Location. :The. central recreatlion area should be near the community
building or management and maintenance building. To reduce noise and dust
nulsance, it is preferable that ends of residential buildings be toward
playground. If this is tmpracticable, rears or fronts wmay be toward the
playground, the latter preferable, with boundary treatment of walk, trees,
hedge, and fence. A railway right-of-way bordering the site may, if well
fenced, be used as a boundary for a large play area, that arrangement being
preferable to house construction near railway. Same applies to river banks,
steep slopes, school grounds. Avold locations adjacent to cemetery, also
rear -lot-1lines of residence outside project. Avoid extensive frontage on -
project streete. Provide good walk access from all parts of the project. '
Use traffic warning eigns where these main walkes cross vehicular ways.

General Play area, open field for games and running play. Should be
accessible from the community building, but where insufficient land is
availeble in one plece may be located apart from community building and
Special Play area; in latter case provide, where practicable, shelter with
storage space and toilet facilities if project is larger than 200 dwell-
ings.: Grase surface preferred; subsoil should be permeable and topsoil
sandy. Plant trees only near boundaries; a few existing trees may remain
if they leave usable play areas. Maximum grade of most of area should be
3%. , Provide drinking fountain, preferably on building wall for economy.

..The special play areas must be located adjacent to the community
building social rooms for reciprocal use, convenlent supervision, and use
of toilets. ILocate noisy play away from menagement offices. Except the
play yard, these forms of play need not be separated from each other by
ferices and may overlap. Paving and benches placed near community build-
ing may form a terrace avallable for outdoor meetings or partiles.

Play yard for small children should have morning sun and afternoon
shade, should be accessible from playrooms and convenient to children's
toilets, and should be well drained. Provide fencing, three to four feet
high, separating yard from other areas, walke, and tenant yards. When
practicable, surface should be largely turf, otherwise sand-clay or
stabilized earth, About 25 percent should be paved for wheeled toys and
wet weather use. Play interest is added if pavement encircles tree, leads
to a bench or open place and has a wmoderate gradient at some point. Pro-
vide gravel, sand or natural earth, with good drainage and at least 150
square feet in area for digging; sandboxes are acceptable only on paved
areas with assured supervision and maintenance. Drinking fountain is
required and should be 2'-6" high with broad low. eteps on one side for
use of small children.

Digging areas and sandboxes should have sun during part of day. A
tree with low branches suitable for climbing makes an attractive addition
to play equipment.

Water play. Spray pools are preferred to wading pools, being cheaper
to build and operate, more sanitary and safer. A spray area of about
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COMMUNITY FACILITIES, 12
Outdoor Recreation Areas
Design of Central Recreation Area

LOO square feet is recommended for projects under 100 units., For larger
" projects, increase area about one square foot for each unit. Around
sprayed area, additional pavement 8 or 10 feet wide must be provided.
Should be accessible from play yard and general play area. Provide
shade and benches, not too close; spray area must have sun part of day.
Keep at least 25 feet away from sandboxes,

Spray area is sloped-depression in pavement without vertical edges
or curb, Oval or circular are easy to keep clean. Maximum depth of 3"
ie 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 1is
preferable to several, due to need of supervision, Additional spray areas
may be required if part of project cannot use central pool because of
distance or intervening obestacles., 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 stabiiized earth, Players should not face west. Provide shade
and benches, also light for night use.

Fixed playground apparatus. Space for simple fixed playground equip-
ment should be »rovided along the sides of the large general play area.
Surface, preferasbly grass or natural earth., No appartus, however, shall
be included in the ccrstruction contract.

Crafts and story-telling. Any odd space, preferably not too near
nolsy play; should have aftsrnoon shade, and should be near the community
building.
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13 COMMUNITY FACILITIES.
Outdoor Recreatlon Areas
Secondary Recreation Areas

Secondary recreation spaces are desirable, under special conditions,
outside central recreation area,

Secondary or local play areas should be used where, due to obstruc-
tions, to the size or shape of the project site, or to traffic streets,
access to the central play area is not convenient to a section of the
project. TLocal 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 make it unnecessary for small children to go
to central recreation area, each should consist of at least 1,200 sq. ft. ;
for a group of 50 dwellings, or where a larger group is served, 25 =q. ft.
for each dwelling. If the local play area is intended also for children
of school age and for adult play, allow at least 50 sq. ft. for each
dwelling unit. ' 3

Keep local play areas away from wheeled circulation or use fence plus
planting as protection. When possible, locate in end relation to dwelling
buildings to reduce noise. Plan for informal play without paild supervielon,
using simplified planning and construction to reduce maintenance costs.
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COMMUNITY FACILITIES., 14
Outdoor Recreation Areas
Miscellaneous Items

Sitting Areas., A few small sitting areas ought to be included in
all projects. These may take such forms as a small plaza at the community
building, benches at some point that commands a fine view, a widened sec-
tion of walk, or a single bench at an entrance. Should have space to park
prame, grass or dirt for swall children to play on, shade and interesting
environment, as a busy street or playground. The benches may be arranged
to permit conversation. A light standard will make area useful as a
nearhome evening play place for children,

Fences; should be used for protection of planting and against streets
and parking areas,

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

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

Professional Assistance in Planning. Planning for community recrea-
tion requires speclialized knowledge. Competent professional assistance
should be secured at every step in the development and organization for
operation, also in evaulating the existing recreation facilities and in
negotlating with local agencies concerning participation in the project
recreation program.
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STRUCTURAL DESIGN. 1
National Recognized Codes of Practice

The following national code recommendations shall be minimum require-
ments for the construction they cover,

"Building Regulations for Reinforced Concrete" of the Awerican Con-
crete Institute (ACI 318-41).

"Recommended Practice for Design of the Joint Committee on Standard
Specifications for Concrete, 1940",

Current "Specification for the Design, Fabrication and Erection of
Structural Steel for Buildings" of American Institute of Steel Construc-
tion. .

Current "Code for Arc and Gas Welding in Building Construction, (Ten-
tative) 1941, issued by American Welding Society.

Current "Code" issued by Steel Joist Institute.

In Regions having earthquakes, provide adequate design for buildings
to resist earthquake shock, in accordance with the Uniform Building Code
of the Pacific Coast Building Officials' Conference 1940.

In Regions having hurricanes, provide an adequate design for build- -
ings to resist tornado damage in accordance with local building code re-
quirements or with local practices where no code exists. Exterior wall
studs should be continuous, securely strapped to foundations and to roof
framing. Exterior masonry walls may require vertical ties from founda-
tions to the roof framing, also a continuous concrete spandrel, capping
the wall. Pitched roofs without overhanging eaves are favored in prefer-
ence to flat roofs in such regions.
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2' STRUCTURAL DESIGN
Minimom Loads ;
Arrangement of Frauming

Minimum Loads

Design framing for full conetruction dead loads, including partition
loads, plus, as minimum, the following live loades in pounds per square foot:

Floors

Dwelling rooms..................o................ho
Community building
rooms smaller than 40O eq. ft.................60
rwme hoo Bq. ft. or larger...........'.‘...‘.80

Officesa;.......-.;..............................ho

Maintenance Ehope...........-......-.....-......100
Public qorridors, hallways and stalrways.sesess+100
Roofs, on horizontal projected plane

PitCh 1688 th»an6" per foot".....‘.l.'............20
Pitch 6" per foot or more.......-.-.....-....-...15

fWélls, on'vertical projected plane..............s.aao

Partition loads must be congidered spread uniformly, or be supported
on extra Joints.

Reduce 'live loads 50% for loads on girders, posts, walls, plers,
'foundations and soil.

Design for actual 1oads where they are known to exceed assumed

" minimums.

Arrangement of Framing

Preserve uniforumity, repetition of typical elements, and continuity
of framing.

Correlate stepped floor levels to multiples of exposure of exterior
face wood sidings or shingles, or the coursing of face brick or masonry
units; where concrete framing is used, they should not exceed 1' - 6", un-
less unite are separated by expansion Jjoints and double dividing walls
and/or partitions.

5-15-ke 183643 H



STRUCTURAL DESIGN. 3
Fire Resistive Standards

General Reguireuments

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" from chimneje.

Chimneys shall be 4" minimum thickness of masonry, with terra cotta
flue lining, supported on masonry foundation or frawmed concrete slab, and
shall have clean-out door on heater side, except that: for gas fired ap-

ratus, chimneys may be of asbestos-cement, asbestos covered metal, or
insulated porcelain enameled metal, or other equivalent material meeting
requirements of the Natlonal Bureau of Fire Underwriteras, without clean-
out door, but extending at least 2 feet below smokepipe connection.

Smoke pipe should not pass through combustible partition, but when
neceseary surround with metal collar, full thickness of partition, packed
with 2" minimum of asbestos, and keep smokepipe 6" clear of combustible
material, '

Protection at heating apparatus. Partitions and cellings less than
6" away must be incombustible, 1If partitions are between 6" and 18" away
from the apparatus and are combustible, they must be covered for at least
12" beyond the apparatus with 3/4" gypsum plaster on incombustible lath
or 1/8" asbestos cement wall board over 3/8" gypsum boards, joints stag-
gered, Likewise, where the ceiling is combustible and is only 6" above
the apparatus it must be covered as above for a minimum distance of 18"
from the line of the apparatus and for a diminishing distance, to a mini-
mum gf 12", as the clearance between the apparatus and celling increases
t01 . ’

Where smoke pipe ig between 6" to 18" from combustible ceilingé and
partitions they must be faced as above with incombustible material.

Metal clad incowbustible pad over combustible floors shall be pro-
vided as a minimum protection under gas and o1l burning heaters and coal
buring space heaters. Under coal furnaces, provide concrete slabs, 4"
uinimum thickness if framed or over fill, and 2" minimum if over wood
subfloor. Where such concrete slabs are over combustible construction,
the furnace must be raised a minimum of 3" to provide through ventilat-

ing s&pace.
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L _STRUCTURAL DESIGNS,
Fire Reslstlve Standards

Individual basements, where planned, shall be separated by masonry
walls, or by partitions faced with incombustible material, having a one
‘hour minimum fire resistance rating.

Public halls and stairways, 1n building of combustible construction
shall have walls and ceilings, (including soffitse of stairs) and ceilings
over basement spaces where special fire hazards may occur, of incombustil-
bel wall board with plaster filled or lapped joints, plaster on incombusti-
ble lath or masonry, or exposed masonry. The partition and floor construc-
tion for same shall have 3/h hour minimum fire resistance rating. (See
"Interior Walls and Partitions").

Exit doors of public spaces at or near grade shall open outward and
be fitted with door closers and hardware permitting easy opening from in-
side.

 For buildings containing more than 2 dwelling units but not more than 2
habitable stories high, the following, in addition, shall apply.

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

With either masonry exterior wall (not masonry veneer) or
magonry firet floor constructlon, there shall not be more
than 6 dwelling units between fire walls or exterior walle.
Such floor construction must be at least 4" thick, not in-
cluding combustible finish.

With both euch wmagonry exterior and first floor construc-
tion, there may be 9 dwelling units between fire or ex-
terior walls,

Fire walle shall start from ground and extend continuously to a
tight fit against, or through roof and exterior wall sheathing or
magonry, and shall be of 2 hour ninimum fire resistive construction
masonry, at least 6" thick, or other incombusgtible construction, sup-
ported on masonry. If the wall supports combustible membere there
must be at least 4" of masonry beyond the ende and between any 2 mem-
bere, with connections of supported members arranged to release in
eve?t of their collapse. (See illustrations on Figures Nos. S.U4 and
805
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STRUCTURAL DESIGN. 5
Fire Resistive Standards

Interior surfaces of walls and cellings shall be of at least 3/8"
incombustible wall board, or plaster on incombustible lath, or exposed
mumm,wph%wonmmmm”

Partitions and floor construction between dwell units, except as
otherwise stated, and except fire walls, shall have 3/4 hr. minimum fire
resistance. (See "Interior Walls and Partitions" and 1llustrations in

Figure No. S.3)

'Fire resistance retings_shall'be as established in accordance with
ASA-A2 standard furnace test, or ae approved by the Central Office.

For three etory buildings or two story buildinge with dwelling units in
basement, and containing more then two dwelling units.

Shall meet the foregoing requirements, and have exterior walls of
masonry, and have interior stairs to basement surrounded by an incombus-
tible enclosure with self-closing incombustible door, except that:

Where floors and partitions between dwelling units have a
one hour minimum fire resistance, and not more than one dwell-
ing 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-gtory building, between fire or exterior walls, or

Where floors over first story of 3-story bullding, or over
basement of 2-story building is continuously incombustible or
8low burning of one hour minimum fire resistance, the stories above
- may have combustible wall and floor conetruction, if they have
not more than 6 dwelling units between fire walls.

5-15-42 . 183643 H



6 STRUCTURAL DESIGN,"
Termite and Rot Protection

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

Prevent burial: of wood in. the ground. Remove any accumulation of wood, y
such as form boards, stakes, chips, and scraps.

Drain water avay. frcm,foundations.

Due to prevailing restrictione, metal termite shields cannot be used in
all States; however, foundatione must be made as impervious to termite pene-
tration as practicable. See "Defense Housing Critical List, "effective Feb,
24, :1942, which permits limited use of ferrous metal for shields in Florida,
Alabama,_Missieeippi Louisiana, Texas and Hawali, Ferrous metal flashing
may be extended to provide a termite shield where masonry terrace, platform
or porch'alab.andfeteps‘abut‘vood construction‘at.exterior walls.

Monolithic concrete provides the greatest protection. ' ¥

Masonry foundation walls and plers shall be capped above the ground
with concrete at least 4" thick, reinforced with steel wire mesh or bars
lapped for continuity, or, as a last resort, such capping may be of solid
concrete blocks or brick having all joints completely filled with mortar or
lean grout, or of hollow concrete unite completely filled with poured-in-
place lean grout or concrete. Detalls, reinforcements, and workmanship re-
quired shall be effective in prevention of open shrinkage cracks, (Termites
are known to penetrate cracks 1/32" wide).

Permit no contact between woodwork in building and the gfound. Termi-
nate stair carriages, door frames, partitions, posts, etc.,, on concrete
pedestals or curbs extending 6" minimum above floor levels.

Seal tightly, with coal-tar pitch, all expaneion Jointe, and all spaces
around pipes, bolts, anchors, etc., penetrating floors and walls in contact
with ground.

Provide at least 24" below all wood Joist floor framing for inspection
crawl spaces. Provide access and ventilation for each enclosed space, For
ground floor area of 400 sq. ft. or lese, under normal conditions, use 4-8"
x 12" vente or equivalent. For each additional area of 150 sq. ft. or frac-
tion thereof, add an additional 18" x 12" vent, or equivalent, In localities
where molsture is prevalent, or local conditions warrant, additional vents
must be provided.

At exterior faces of buildings, keep all wood siding, trim, sheathing,
etc., 6" minimum above grade, See Fig., S-1.

Isolate all masonry of porches, steps, and terraces from contact with
wood on exterior faces of buildings by clear space of 1-1/2",
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STRUCTURAL DESIGN. 7
Termite and Rot Protection

Wood which cannot be glven the required clearances from ground,
guch as eleepers laid on concrete slabs, shall be impregnated with
gtandard preservatives applied under preseure, and insulated from the
ground by at least 3" of concrete.

Provide ‘means for regular 1nspection, after completion of con~ .
struction, to detect presence of any termite infestation.

5-15-k2 _ 183643 H



8  STRUCTURAL DESIGN.
Sound Insulation

Sound Insulation

At dividing partitions between dwelling units and where required
in community building it is essential to provide more noise reduction
than 1s effected by ordinary partitions. Thie can be done by using
double stud partitions supporting lath and plaster independently on
each face of the partition., Another effective method of sound insula-
tion is to attach gypsum lath to the stude with resilient clipe in-
stead of rigid nailing. Hollow tile partitions, for effective noilse
reductlon, generally need to be furred on one side with wood strips
before lathing and plastering. Where bathrooms or kitchens are planned
back to back against the dividing wall, no provisione for sound deaden-
ing need to be made, except that medicine cabinetes back to back should
be separated with 1/2" thickness of gypsum board.

For constructions which meet the above requirements, see details
on Figures No. S.3, S.k and S.5.
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STRUCTURAL DESIGN. 9
Thermal Insulation

General

The Defense Housing Critical List prohibite the hourly heat loss of
a building in B.t.u. per hour from exceeding 66 times the dwelling area
in square feet or 80,000 B,t.u. per dwelling unit, whichever is the -
smaller. Dwelling area is the total area used for dwelling purposes con-
tained within the exterior walls at each principal floor level.,

Ceilings or Roofs: Generally provide 1nsulation attop—etory ceil-
ings, 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, bat, or blanket type, but must be resistant to vermin and decay.
Thickness shall be such that the thermal conductance of the insulating
wmaterial will be approximately .083 B.t.u. per square foot, per hour, per
degree F., temperature difference. Immediately beneath the insulating mate-
rial install vapor seal and provide for ventilation above., (See Conden-
sation.)

In the case of solid slab roof construction, use rigid insulation
board ranging from 1 to 2 inches in thickness, on top of roof construction.

Floors: Where insulation is used on underside of wood floor construc-
tion it must be either rigid, bat, or blanket type insulation, dampproofed
and vermin protected, and installed between the Jolsts.

Exterior Walls

For the purpose of fuel conservation reduction in the heating capacity
of the system and to increase comfort exterior walle of the dwelling units
should not transmit more than 20 B.t.u. per square foot, per hour, for an
inside temperature of 70 and for the outslde design temperature of the
locality.

Thue to ascertain the rate of heat loes in a contemplated type of
wall conetruction, multiply the heat lose coefficient of the proposed wall
by the difference in degrees F. between the inside and outside design
temperatures for the locality. The product should not exceed 20 for an
acceptable wall construction.

The following table indicates the coldest localitiee 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
Socisety of Heating and Ventilating Engineers - lateet edition,)

5-15-k42 : 183643 H



10 STRUCTURAL DESIGN.
Thermal Insulation

Description of wall

Coefficient of
Tranemission (U)

Minimum Outside
Design Temperature

Frame (3/8" wood siding,_.
building peaper, 7/8"

wood sheathing, studs,
plaster).....................

Frame (3/8" wood eiding,
building paper, 7/8"

wood sheathing, 1/2"

blanket insulation, stude,
_Plﬂeter)coo}o;oo‘ooocto-oioot

Brick veneer on frame
(3-3/4" brick, building

_ paper, wood sheathing, .
-'BtUdE' plaster)..‘..;.-......

Brick veneer on frame

(3-3/4" brick, building
_paper, wood sheathing, 1/2"
blanket insulation, studs,
.plaster).......¢....-........

- 8" cinder block, plaster,....
8" cinder block, cores
filled with dry cinders,

_plaster......................

8" cinder block, furring,
plaster............-.........

8" cinder block, cores

filled with dry cinders,
furrins, plaster.a...........

8" concrete block, plaster...

8" concrete block, cores
filled with dry cinders,

p]—aster.'.it.l"...........0'.". :

8" concrete block furring, -
o lplaeter‘..".....‘.......‘....

8" concrete block, cores
filled with dry cinders,
furring, plaster............o

5-15-k2

27

0.18

27
0.18
39

0.29

27

0.22

. 5

0.36

32

0.25

Degrees

-ko

+20

-20

+30

+15 '

+10

-10
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STRUCTURAL DESIGN. 11
Thermal Insulation

Coefficient of Minimum Outside

Description of Wall ; Transmission (U) = _ Design Temperature
' A ' B " Degrees

4" brick, 4" tile '
backing, _pl&Bterzooo Y 39 . . _ 420
4" brick, 4" tile
backing, furring, o _ : , -
’pl_aB‘_ter...........,.......... _ s 029 . ' ) 0
L" brick, 4" tile bécking ,v .
1/2" blanket insulation _f - L
between furring, plaster.... . 0.19 . ... .. wa
Cavity wall (3-3/4" brick,
2" air space, 3-3/4" brick, - y .
plaﬂter-c.-oo00-0.0..0...000 L 029 5 - . 0
g brick., Plasteresecscccces ) | ' L6 | ' +25_
8" brick, furring, plaster,. +30 45
8" brick , 1/2" blanket o '
insulation between furring,

Plastereiceesssscccnsecncnces 0.20 -30

5-15-42 - 183643 H



12  STRUCTURAL DESIGN.
Condensation

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

In order to protect insulation and construction at the top story
ceiling, install an effective vapor barrier immediately Bbove the ceiling,
below the insulation in climates north of the January 35 1isotherm. (See
Diagram in Figure No. S2). Furthermore, a moderate ventilation of the
roof space 1s essential to prevent accumulation of water and vapor and pos-
sible resultant condensation in winter. A satisfactory amount of ventila-
tion for this purpose is provided by blocking out the facla board at eaves
to provide a 3/4-inch continuous opening. (Additional ventilation in some
localities may be desirable for comfort in summer). Provide screens at
ventilating openings. See details in Figure No., S2.

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

Pipe spaces or other vertical voids, extending from a crawl space
under first floor to attic space, must be tightly sealed at top and
bottom.

Where natural gas is used for kitchen ranges, provide vent flues
from kitchen through roof.

5-15-42 183643 H



STRUCTURAL DESIGN., 13
Foundations

Make adequate subsurface investigation prior to foundation design
(See pages 29 and 30).

Foundation walls may be of concrete or masonry units on continuous
spread concrete footings, and interior supports may be piers of concrete
masonry unite on isolated epread concrete footings, when at normal depths
not subject to excessive changes in level, The bettom of all foundations
shall be at elevation below frost. '

Reinforced concrete grade beams, serving as shallow wallg, resting
on plers, caisson, or piling, shall be considered versus walls on con-
tinuous footings, when excavation for satisfactory bearing exceeds 4 feet.

See "Concrete floors on ground", page 20, for possible use of thick-
ened portlons of slabs as foundations,

Walls built of masonry units shall not be used on esoils having a
safe bearing value of less than 3,000 pounds per square foot. When con-
crete walls are placed over such soils, at least two 5/8" round continu-
ous reinforcing bars must be used at the top and at the bottom. Such
walls should have additional reinforcing where full height doors or large
windowe occur.

Brick and concrete block walls below grade enclosing basement spaces,
muet have 1/2" portland cement parging and dempproofing on the exterior
surface.

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

Dense 3,000 pound concrete made with ordinary materiale, using
customary methods, will be watertight without addition of integral com-
pounds and application of impermeable coatings, if proper precautions
are taken.

5-=15-42 183643 H



14  STRUCTURAL DESIGN,
Exterior Walls
Conventional Wood Framed

Wood studs shall be not less than 2" x 4" (nominal) spaced not more
than 186" on centers, except that where 5-ply plywood, 5/8" min. in thick-
ness, 1s used for interior finish on the stude the spacing may be 24" on
center, maximum,

- Brick veneered walls must have exterior wall studs extending con-
tinuously from foundation to top of wall in one length without splices
(valloon framing).

Exterior Sheathing: 1In building more than one story in height,
where sheathing is wood laid horizontally on walle less than 50 feet in
length, or of fibre board on walls of any length, diagonal bracing must
be used between the studs at each corner of the building, extending con-
tinuously from floor to floor and/or floor to roof.

See "Wood Framing" on page 23.
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STRUCTURAL DESIGN., 15
Exterior Walle
Conventional Masonry

Concrete masonry unite shall have an applied exterior finish of 2
coats of portland cement paint., See specifications,

Brick, clay tile, and concrete units shall all be permitted as op-
tional back-up construction, subject to thermal insulation requirements.

(See page 9).

Brick-faced cavity walls afford resistance to rain penetration. 1In
the evaluation of costs and maintenance with other masonry walls this will
be given consideration, particularly in regions subject to heavy rainfall
with high winds.

Stucco exterior finish may be used only after approval of the Central
Office. Submit detailed specification.

Units and mortars for exposed surfaces, or surfaces in contact with
goll in the presence of moisture, must be carefully specified to sult
the local climatic conditione. See specifications for various grades of
units and mortars and thelir respective conditions of use.

Wall thicknesses, (nominal) for brick, clay tile, or concrete unit
materials, shall be limited for stabllity to the following minimume:

l-story and attic gable bearing walls; and non-bearing curtain walls,

Soild Walls of one or more units with grade M mortar - 8"
Cavity " " two n W " " H 1" - 9%«!
Solid " " eingle units with grade H mortar - 6"

Top 2 gtories and attic gable bearing walls:

Solid Walls of one or more unite with grade M mortar 8"
Cavity Walls of two or more unite " " H - 93"

First story of 3-story bearing walle

So0lid Walls of one or more unite with grade M wmortar - 12"
CaVity " " .t.wo 1] ” " " " H " - 15%"

Furring and Dampproofing: Except where specifically waived because
of demonstrated satisfactory local experience, all masonry-faced walls
8-inches or less in thickness shall be furred for interior finish, Ma-
sonry-faced walls, 12-inches or more in thickness shall be furred or have
troweled-on plastic dampproofing, except that cavity walls need not be
furred or daupproofed. Furred walle shall have no applied dampproofing.
See "Masonry Construction", pagee 25-27,

5-15-42 183643 H



16  STRUCTURAL DESIGN,
Exterior Walls ‘
Special Constructions

Hollow concrete unite may be 1nsulated by filling them with granular
or flaked materials such as cindere, burnt .clay, elag, or vermiculite.

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

, Special Wall Constructions must be submitted to the Central Office
for approval. "

5-15-k2 183643 E



STRUCTURAL DESIGN., 17
Interior Walle and Partitions
General Requirements

Non-bearing incombustible construction should be supported by in-
combustible floors or framing members; bearing partitions or walls sup-
porting incombuetible floors must be incombuetible,

lateral stiffness to resist impact such as from swinging doors.

Compressive strength to sustain vertical loads with a safety fac-
tor of 6 for masonry and 4 for wood.

For partitions within dwelling units:

Non-bearing:

Wood studs - 2" x 3" min., - 16" o.c. max.

Magonry block - 3" min. thick; except fireproofing
around columns and short runs between cross parti-
tione may be 2" min., gypsum block may be used except
for first course above floors and around kitchens,
bathrooms or spaces subject to high moisture content.

Solid plaster partitions, using 16" wide strips of 3/8 plaes-
ter board, full story high, adequately secured at the butt
Joints aleo at floor and ceiling with metal clipe 16" o.c.
and both sides of the board covered with plaster to a total
thickness of 2",

Bearing:

Wood studs - 2" x 4" min. - 16" o.c. max.
Masonry block - 6" min, thickness of brick, clay tile or
concrete units.

For partitions between dwelling unite, additional require-
unents are:

Sound reduction factor of not less than 40 decibles:

Fire resistance rating of not less than 3/t hour, and where
wore than 6 dwelling unite are placed within exterior walls,
or within portions surrounded by exterior and fire walls, not
less than 1 hour.

Partitions which meet the above requirements are illustrated
in Figure No. S.3.

5-15-42 183643 H



18, STRUCTURAL DESIGN.
Interior Walls and Partitions
Minimum Masonry Fire Walls

For Fire walle between dwelling units, additional requirements are
the following:

Sound reduction factor of not less than 4O decibles;
Fire resistance rating of not less than 2 hours;
Self sustaining in the event of collapse on one side.
See "Fire Resistive Standards", page 3 to 5.

Magonry wall construction, laid in Grade M mortar which meet the

above requirements are illustrated in Figures Nos. S.4 and S.5. (See
"Masonry" epecifications for grades of mortars).
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STRUCTURAL DESIGN, 19
Floor Constructions

The maximum nominal depth of wood Jolst generally shall be 10" and
the maximum spacing of Joists for 1 1nch 8aub- floor and for standard lath,
shall be 16 inches o0.C. .

Wood sub-flooring, of not less than 1 inch nominal thicknees,'laid
diagonally, or 5 plywood shall be used over Jolsts.

Concrete may be used only with no steel reinforcement for concrete
glabs supported on the ground, or reinforced for framed concrete slabs
vhere it 1s essentlal to meet fire resistance'requirementa.

For the reinforced concrete slabe the following standards must be
observed:

Where cellings are to receive plaater, use slabs of concrete Joists
and hollow tile fillers.

Where ceilings may be of exposed concrete, use solid concrete 8slaba.
Use maximum permissable depths and other expedients to reduce the
amount of reinforcing steel to a minimum.

Thickness of solid slabs shall be 4" minimum and effective depth

not less than L/60 for fs = 20,000, L/5o for fs = 25,000, and L/ !';o
for fs = 30,000. '

Steel reinforcing bars having higher yield strength than intermedi-
ate grade steel may be used as tensile reinforcement at design
stresses of 50 percent of guaranteed minimum yield strengths of the
bars used, but not exceeding 30,000 psi., for one way solid slabs
only, subject to the following limitations:

Design should be in accordance with the "Building Regulations for
Reinforced Concrete" ACI 318-41 with proposed revisions published
in November 1940, ACI Journal, or the "Recommended Practice for
Design of the Joint Coumittee on Standard Specifications for Con-
crete and Reinforced Concrete, 1940",

Expansion Joints shall not be used unless such Joints extend also
through the exterior walls above normal foundation walls.

"Weakened plane joints" shall be used for controlling location of
inevitable shrinkage cracks, in preference to expansion Joints.
These are partial vertical joints in the slab, made sufficiently
"weak" to localize shrinkage movement to the joints. The shrink-
age reinforcement should extend across the joint, fully bended on
each side by complete embedment in the concrete, in order to re-
strain 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 continuously, with-
out openings, across the building, thus concealing the joint.
Score the slab from the top to within 2- 1/2 inches of the bottom,
Just prior to initilal set of the concrete.
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20  STRUCTURAL DESIGN.
Floor Constructions
Concrete floors supported on ground, for habitable rooms, may be

used-only -in warm climates. and: dry localities.and where -they-are ac- .
cepted practice. They tiay be iused “on any projects: forjb&eements,;]ﬁlj

Where 'loads are: ‘1ight, ‘such as frame ‘buildings; and.no. frost occurs,
ground ‘supported- slab may be thickened to 1 0" .or more - to serve as. " ..
foundations under the exterior and. interior bearing walle.- For fills
over 2! O" extend thickened portione ddwn to firm undieturbed soil.

Earth fille, compacted by hand-tamping oF iight rolling éhall not
exceed one foot in depth unless the floors are designed to be self-
supporting. ’ Deéper fills used to:support.concrete: floors shall be laid
in 6-inch layers sufficiently dampened, thoroughly: rolling each layer
not less than 4 passes with &. roller weighing at least 5 tons, unless
the fills are of sand or: bank-run sand.and gravel thoroughly wetted and
drained. DT

All concrete floors supported on: ground ahall.have minimum thickness
of 5". "Weakened plane joints" as described on page 19, except that re-
inforcement acrose joints shall be omitted, should be provided under
partitions to localize shrinkage movemant.- Except for basement floor
slabs, laundriee, store rooms, etc., a 6" lager of ‘coarse gravel should
be laid directly on the compacted f£1ll, anad: a kraft fibre-reinforced
waterproof paper laid on the gravel eubgrads, before placing the floor
slab. The slabs should beer on the foundation-walle, or be monolithic
with them.

Surfaces graded to drains shall have even pitch -of not lese than
1/8" per foot, without depressions to collect water.{

Precast concrete Joists shall be used only with monolithic slabs
of 2- 1]* 1nch minimum thickness.

Cement finiehes ehould aasure complete bond with slab and maximum
surface strength with minimum shrinkage. (Seenspecifications)
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STRUCTURAL DESIGN. 21
Wood Framing

Use lumber which is graded and trademarked.

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

The following standards shall be observed:
Framing lumber for joists, rafters, lintele, beams, studs, posts,

plates, and other ordinary members, shall be common dimension, of the
. epecies and grades, in the specifications for carpentry.

The maximum stresses to be used in the design of members of the
above species and grades shall not exceed the following:

Extreme fibre in bending and direct tension 1,100 pei.
Horizontal Shear 100 psi.
Compression perpendicular to the grain 300 etc.
Compression parallel to the grain, 1/d-11 800
; 1/a-17 716
1/4-23 519
1/d-30 30k

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

Maximum clear spans for the various joiet eizes (nominal) of the
above species and grades, shall not exceed the following:

Floors (not including partition loads)

When deal load = 10 psf. 1live load = 40 pef.
2" x 6" @ 16" o.c. 9'-0"; @ 12" o.c. 10'0"
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 pef. live load = 20 psf.
2" x 6" @ 16" o.c. 10'-9"; @ 12" o.c. 11'9"
2" x 88" @ 16" o.c. 14'-0"; @ 12" o.c. 150"
2" x 10" @ 16" o.c. 18'-0"; @ 12" o.c. 19%0"

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

Pitched Roofs

When deal load = 15 psf. 1live load = 20 psf. (horizontal
projection.)
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22  STRUCTURAL DESIGN,
.WOQd.Fraping:v

Maximum clear spans, horizontally from plate to ridge, for various
rafter sizes (nominal) with minimum ceiling joists, supported at or with-
in 2'-0" of center (under ridge), and minimum eave Joint detail, must be
ag follcwe' ) _

Rafters ' Pitch of Roof (vertical rise per horizontal run)

L™ in 12" wmin, to 6" in 12 in 12" to 8" in 12" incl.
Cell. Ceil. Eave Jn't. Cell, Ceil. Eave Jn't,
Spacing Size Span Joist Rlee Spikes Span Joist Rise Spikese
or ?C ( or ?C)
SR ‘ ' (1) 3) (1) e 3
12" oc oxk™ 80" 2xb 5-204 813" ox 65%" L-164 or
. 3-20d
2x6" . 126" oxk" 7" 7-20a 129" 2xh" 105" 6-164 or
_ 5-20d
16" oc 2x6" 11'0" 2xk" 6" 7-204 11'3" 2x4" 83" 7-16d or
5-20d
- 2x8" 16" 2x6" 8" 10-204 1419" 2x6" 124" 9-16d or
7-204
20" oc 2x6" 916" 2xh" 53" 2f¢ RC 9t9" 2xh" 8L" 6-204
2x8" 129" 2x6" 73"+ 11-204 13'0" 2x6" 11" 10-164 or
8-204
24" oc 2x6" 819" - 2xk" 5" 234 RC gro" 2xk" 7" 6-204
ox8" 11'6" 2x6" 7" *12-204 11'9" 2x6" 10" 11-164 or
o 8-20d

2x10" 146" 2x6" 8"  L"¢RC 149" 2x6" 12" 10-204

*See Typical Rafter Detail in Figure No. S.6

Ceiling jolst, to be connected to every rafter at or near eave to
regist horizontal thrust from rafter,

Ring connectors shall be Split-Ring metal timber connectors, with
bolt and washers, or Toothed-Ring connectors of size required for equiva-
lent strength. Ring connectors are preferable for Joints requiring over
7 spikes. All jointe not otherwise marked may use a 23¢RC with 3"¢ bolt.
Ring connectors shall be 4"¢ with 3/4"¢ bolt for jointe marked*. Where
RC is called for in above table, the normal lap of rafter and ceiling
Joliet at eave joint will not accommodate sufficient 204 spikee for the
horizontal thrust.

No splikes larger than 204 shall be used for members shown.

Roof trusges. Where roofs are pitched, precut and assembled trussed
roof rafters, which may be jJoisted into place, are usually found cheaper
in housing project design than customarily pitched rafters with or with-
out interior supports.

They eliminate all bearing partitions in the story below the roof
thus facillitating the cloeing in of the structure.
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STRUCTURAL DESIGN. 23
Wood Framing

For usual roof loade and spane, 2" x 6" (nominal) wood members may
be used for clear spans of 26' - 0" maximum, spaced 24" o.c. when suitably
detailed as illustrated. - See detail in Figure No. S.7. :

_ ‘The same truss may be used where clear epans are reduced not more
than 16" (8" waximum at each side). In such cases the truse would project
beyond the wall forming projecting eaves.

By the introduction of an additional member (see Figure No. " Ja
still shorter clear span may be used, in which case the eave projection
would be correspondingly greater.

General framing requirements: Where platform framing is used, the
exterior wall stude in each story shall be tied to the stude in the story
above or below by diesgonal or plywood sheathing extending acroes floor
framing, or by other equivalent means.

Where doubt exists if platform or balloon is the more economical sys-
tem of framing they should be shown as optional,

Support of floor and roof members should be arranged to equalize
ghrinkage in exterior walls with that in interior bearing partitions., No
lintels of wood should exceed 6" in depth.

Use balloon system of framing for bulldings faced with masonry veneer
or stucco,.

Studs shall be doubled at each side of openings. The doubled studs
way be separated to 6" maximum but solid wood blocking, not over 2 feet on
center, chould be provided between the stude. One of the doubled studs
shall be terminated under the lintel bearing and the lintel shall extend
to a tight fit with the other stud and be securely nailed thereto.

Where Jjolsts frame over or immediately adjacent to studs use single
plates, with splices at Joints; otherwise plate under Joiste shall be
doubled.

Crogs 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 streee conditions joists should
not be notched more than one-fourth their depth at bearings, (nominal) nor
should either top or bottom edge be notched.
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24k STRUCTURAL DESIGN,
Wood Framing

more than 1i" between bearing and + ﬁoint of span, and nowhere within the
center half of span. No holes of diameter more than % the joist depth,

should be placed through joiste; they should be centered between top and
bottom edges.

Stresses in speclal framing members, such as roof trusses or built-up
girdere, shall be designated on member details or on a stress diagram.
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STRUCTURAL DESIGN. 25
Masonry Construction

For Masonry unite suited to different conditions of -exposure and
use, see specifications for Masonry, and "Exterior Walle", page 1k.

Brick and clay tile, shall be thoroughly wet when laid, if they
have a high rate of absorption. Concrete units always shall be laid
dry and speclal attention given to high durability and water-reten-
tivity properties of the mortar.

Tooling of face Joints shall be done after the mortar has ite ini-
tial set, Method of tooling shall be capable of compressing the mortar
to a smooth dense surface and tight adherence to the masonry unit at
exposed edges.

To avoid difficulties from soluble salts, causing effloreseence
masonry unlts, wmortars and mortar materials for exterior walls shall be
tested. (See epecifications.)

Do not use parapet walls.

Chases in bearing walls should be carefully located on drawings;
and be built in place, not cut out after wall is constructed. Omit them
in walls less than 12-inches thick.

Dimension story heights and stepped floor levels to suit standard
masonry unit size, avolding special units and cutting of standard units,

Optional typees of lintels should be indicated. Where steel angles
are not obtainable, exposed reinforced precast concrete, or smooth face
clay tile, 1s permissible.

Use parging where severe weather requires increased reslstance.
Apply to either the back of facing unite or surface of back up, prior
to placing the facing. Omit parging in relatively dry cliwates.

Flashings should be corrosion resistant, protectively coated or
approved membrane.

Spandrel flashings are not required.
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26  STRUCTURAL DESIGN,
Masonry Cavity Walls

Masonry cavity walls shall have outer and inner wythes separated by
a continuous air space, not less than two inches:wide; and connected by

metal ties. - Floore should bear only on the inner wythe. - Use Type "
mortar in both wythes. :

Keep the cavity clear of mortar droppings, to permit free drainage.

Drain the bottom of ‘the cavity by weep holes in vertical Joints of
the bottom course of facing wythe, made with 3/8 or 5 inch olled steel
rods or short lengthe of rubber hoee, wilthdrawn after the mortar hae set,

Metal Tiee' Galvanized or zinc coated metal tiee 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. Submit other typee of corroeion protection for approval.

Arrange tiee to have" ends bedded 1n horizontal Joints of each wythe
80 the equivalent of at least one 3/16" round steel tie between wythes
will be used for each 3 square feet of wall eurface. :

For solid masonry unite, the tie may be bent in the shape of a 2

with ends forming outetanding lege not leee than’ 2- 1nches 1ong, at right
angles to the stem.” X

For hollow masonry unite, the tie should be one . of the: follcwing
ehapes-' - U i e _ =

Bars bent to shape of a rectangle, .ends butted {not weldad) on one
gidé lying in mortar bed of wythe, each ehd 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 tiee epecified
above. : » .

Flashings shall be used. over all openings to deflect the water out-
ward through weep holes or sidewlse 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 cilrcumstances,
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STRUCTURAL DESIGN. 27
Masonry Cavity Walls
Monolithic Concrete Construction -

Masonry Cavity Walls (Continued)

Where dempness 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 to prevent water from rising into the wall
by capillary action. This should be an approved flashing, or two layers
of slate with jJoints broken, extending the full thickness of the wall.

In cases where the first floor construction is close to grade, the
cavity should terminate at the top of the floor and flashing provided to
deflect water outward from the interior wythe.

Omit insulating material in the cavity space. Moisture penetration
and condensaticn will cause deterioration, high conductivity, and the
formation of fungi.

Monolithic Concrete Construction: In order to produce satisfactory
concrete, 1t ies lmportant that the specification for concrete work be
followed.

Completely investigate bond and shear stresses, probable shrinkage
and temperature stresses, and probable reversals of streses, as well as
simple flexural and compressive stresses., Use no unnecessary reinforce=-
ment. Increase depths of sections and reduce concrete working stress ae
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,
except reinforcing around openings. See "Foundations" page 12.

Obtain full ewbedment, lap, or anchorage, to fully develop design
stresses in reinforcement.
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.28  STRUCTURAL DESIGN.

' Porches, Balconies,
Canopies :

Porches, Balconies, Canopies

_ Avold framed porches and balconies. Place porch slabs on ground
wherever possible; where framed, simplify with minimum 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
firet floor except in arid climates where exposure is not severe., See
1llustrations in Figure No. S.8.

nopies may be of concrete where concrete floors are used inside
buildings. Cover them with waterproof composition roof covering, flashed
at intersections with walls.

Finish expoged surfaces of porches, balconieg, etc., with approved
type cement wash or cement paint, properly cured. Provide temperature
steel in two directions, not lese than .50% of cross sectional area,
placed near each face.
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. STRUCTURAL DESIGN. 29
Subsurface Investigation

Subsurface Inveet;ggtion for Foundation Design - The extent of such
investigation should be determined by the architect's structural engineer,
who will use the data for his design.

Where the preliminary data indicate favorable bearing soils lie
‘close to the surface, a few open pits shall be excavated to verify the
assumed data. Where preliminary data or open pits indicate the presence
of fills or soft grounds, or the presence of questionable underlying
strata, make a number of borings. These way be few in number, located in.
well distributed, representative areas of the site, if the subsurface
strata are found to be definitely uniform in character and level. If the
evidence indicates varying fills or underlying strata, pockets or unfavor-
able character, or wide and rapid changes in stratification, make a suf-
ficient number of intermediate borings to determine the extent and varia-
tion of such areas.

The depths of borings should extend sufficiently to assure at least
four feet of uniform bearing stratum under the footings. Where soft under-
lying strata or rock are indicated or suspected, sounding bars may be used
to augment data disclosed by the pits or borings.

Where soll bearing is doubtful, make load tests to determine the safe
allowable load.

Make accurate observation of ground water levels and obtain informa-
tion from local sources regarding variations in levels, particularly where
footings are to rest in clay, or other relatively impermeable strata which
will hold water against the foundation walls and the underside of the
"basement floors, and require drainage and water proofing in construction
of the proposed buildings.

Recording and Analysis of Data - Keep fleld 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 material in each stratum, and whether the material is hard or soft.

Meke a drawing showing a complete log of the exploration data, toget-
her with a eite plan showing the dimensional location of all pite, boringe
and soundings, kind of soil in each stratum, the ground water levels, the
surface elevation of the ground and the depth to, or the elevation of,
each stratum. Each kind of soil should be adequately described to show
whether it 1s hard or soft, ite moisture content, and its relative per-
meability or capacity to drain free of water. The various soiles and their
condition should be indicated by symbole and description.
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56 STRUCTURAL DESIGN,
: -Subsurfaoe Investieation

T - A“load test area. shall closely approximate the proposed footing areas.
'Hhere this ie. not. practical, adjustients must be made to the bearing capa-

The 801l to be tested should be at the proposed footing level, and if
‘posaible, “1in an undieturbed etate. Ve, ]

t

; - The following requiremente ehould be carefully obeerved in the design
of teetlng apparatus: ,:A R T

: A teeting capacity equal to the bearing capaolty i
limitations of ordinary soile, or to twioe the allow-
.able load desired.v::r g I

A eufficient sensiti?ity to give eompreeeion values
for soils of a very low bearing capacity.

Simplicity permitting ‘ite construction with ordinary

" labor and materials available on. the construction
site, and requiring, for. pressure producing~weight
only materials easily obtainable. 1n the looality of
the project.

lateral bracing to maiptalnqthe"perfioel;dlreotton’
of the applied pressure without interfering with ‘the -
-full compreeeion of the soil under the pressure.

Toad the apparatus An small incrementa and meaeure the- reeultant com- .
pression of the soil after each increment of the 1dad has been placed. An
interval of at least 12 hours should elapse before the next increment is
placed and measured. 4o s

After the final 1ncrement -of . 1oad has been applied, a period of at
- leéet 48 hours should elapse before the load is removed. The compression
~should be measured each 24 hours after the final load application, unless
an increasing rate of settlement, 1ndicating failure, is noted. The re-
- bound after removal of the load ehould also be measured. A chart of the -
. compression for each. epplication of load shall be prepared, showing the
rate of cempreeeion and the rebound ,
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PLUMBING. 1
General :
Drainage Systems

General

The demand for metale for war use makes it imperative that the use of
these metals for other than strictly military purposes be limited in every
possible way. ‘The application of the standards for plumbing installations
get forth in this document will result in a considerable saving of metal
and at the same time provide: for' installations which are sanitary in every
respect and have the approval of public health officials.

These standards have been developed in collaboration with National
Association of Master Plumbers: of the United States, the United Association
of Journeymen Plumbers and Steamfittere of the United States and Canada,
and others, and have been issued. by the Office of the Defenee Housing Co-
ordinator, Office of Emergency Management.

Some minor variations-from these standarde may be nhecessary to suit
particular project requirements but only such necessary variations should
be made. A priority. preference rating may be refused if these instructions
are not followed. Those concerned with code enforcement should be asked
to cooperate in this important effort.

Where manufacturers have produced adequaté products which reduce the
amount of critical metal, such products must be given consideration. Advise
contractor and direct him to submit such products for approval.

The drainage stacks, water and gas risers, run-outs and branches for
two dwelling units should be combined where practical and economical.

_ The Defense Housing Critical List issued by War Production Board ef-
fective February 24, 1942, states that eligible materials and quantities
are limited to those necessary to meet minimum requirements of the Emer-
gency Standarde for Defense Housing issued by Defense Housing Coordinator,
dated February 1942, It is therefore necessary that the Critical List be
followed in the design and preparation of plans and specifications of a
defense houeing project in order to procure materials,

Drainage Systems

Building (house) sewer (from 5' - O" outside of building to lateral)
to be vitrified clay pipe.

Building (house) drain (from 5' - 0" outside of building to soil and
waste stacks) to be cast iron pipe.

Soil waste and vent stacks larger than 2" dlameter to be standard
welght cast iron pipe; 2" and smaller to be standard weight cast iron, gal-
vanized steel, galvanized copper bearing steel, galvanized molybdenum,
steel, galvanized wrought iron, lead waste pipe optional,

Branch waste and vents, standard weight cast iron pipe, galvanized
steel, galvanized copper bearing steel, galvanized molybdenum, galvanized
wrought iron, or leas waste pipe, optional. '

5-15-42 183643 H



2 PLUMBING
Sizing of Soil and Waste Pipes

Base total loade, carried by a soil or waste pipe
ture unit values.

Fixtures -»Uhite for Fixture or Group

" mvatory - dwelline facilitiesoocunoooc-ootoocoot
: Iavatory - nondwelling facilitiem secsecesccessses
' Water closets - dwelling facilitiGBesseescescecss

Water closets - ‘nondwelling facilitieSesecsescene

Bath tubs - dwelling fﬂCilitieBoooooo-oaaooooooo-
Shwer Btallol-oooo-oc.oooocotoQo-oooo-oooco-oooo
Pedestal urinaloodnooocl-olt...toooooccoooooooooo
Wall urinal.......o.........-......u............
( Combination sink and tmyodooOo-oooooo-uooooc'ooo
Kitchen Binkoooo-occnooco060‘0'0490'0100vcoooooocoioo
2 laundry trays..................................
. Bathroom group (W.C. bath tUb & lavatory)........

on Table of Fix-

No. of
Unitse

(]

fur
OWDRDWURONMNDOON

The following table ahall determine the diameter of a soll or waste

stack or horizontal branch.-

Fixture units on

Diameter Fixture unit
: of Pipe - horizontal branch’ on stack
1-1/4" T 2
1-1/2" 3 "
2" : SRR £ 12
" 3" waste only - - 32 - 48
3" goil 2k 36
y» ’160“ 240

The gize of building (house) drains shall be 1n accordance with the.

follcwing table.

Buildlngfnrain

Dismeter Dy :
of Pipe 1/8 inch 1/L inch 1/2 inch
fall/ft, fall/ft, fall/ft,
o , 21 26
b R - 36 42 48
L 180 216 240

5-15-42
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-PLUMBING., 3
Sizing of Ventse

Vent stacke or main vents ehould have a diameter of at least one-
half that of the soil or waste stack, and shall be sized in accordance
with the limits of length and number of fixture units as given in the fol-
lowing table.

Diameter No Fixture 13" 1%" o 2%" 3"
of soil Units on . Vent Vent Vent Vent Vent
or waste goil or '
gtack wagte stack
m% 2 7
15 8 70
2 24 28 70 300
3 40 20 80 260 650
3 80 18 75 2460 600
L 310 30 95 240
L 620 22 70 180

Distance of Trap from Vent: Except for water closets, pedestal
urinals, trap standard service sinks and other fixtures which depend on
giphon action for the proper functioning of the fixture, each fixture 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 di-

-ameter, and the developed length of drain is not less than two pipe diame-

ters nor more than 5'-0". A back vent or relief vent, preferably in the
form of a continuous waste and vent, shall be installed within these
limits,

Venting must follow the principles illustrated. See Figures No. P- ) |
to P-9. So far as poseible, 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 ad-
Jacent building unless it ie at least 3 feet higher than the top of such
opening. Extensions of vent pipes through a roof shall terminate at least
1 foot above it and shall be properly flashed. Vent terminals extending
through walls shall not terminate within 12 feet horizontally of any adja-
cent building line, shall be turned to provide a horizontal opening down-
ward, shall be effectively screened and shall be properly flashed, calked,
or otherwise sealed.

5-15-k2 183643 H



4 PLUMBING. o
Sizing of Vents
Pipe Cleanouts
Floor Drains and Sumps

Sizing of Vents (continued)

Roof area drained into a building storm sewer or any of ite branches
shall not exceed the values given in the following table.

Diameter Max imum sguare feet area
of 1/8™ . 12"

Pipe ' Fall Fall Fall

2 n | 350 500

L : 750 1050 1500

oo 1550 2150 3100

Pipe Cleanou@e

Provide accessible cleanout at or near the foot of each vertical
wagte or soll stack, and at each change of direction of the building
drain greater than L5 degrees.

Cleanout to be of the same nominal size as the pipe up to h-inchee
and not less than L-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 Sumpse

Floor drains'ehall be provided in boiler rooms and where required in
connection with heating work or where any accumulation of water may col-
lect. Floore nust slope towards floor drain. ~ :

Where subsoil drains are plaoed under the cellar floor or used to
encircle the outer walle of a building, they shall be made of open-
Jointed drain tile or earthemware pipe, not lees than 4-inches in diame-
ter. When the bullding drain is subject to backwater, the subsoil drain
shall be protected by an accessibly located automatic back pressure valve
before entering the building eewer or drain. If such draine are connected
with the sanitary sewer or with combined system, they must be properly
trapped. They may discharge to an area drain.

Provide sump pump where it 1s not possible to drain fixtures by grav-
ity, arranged generally in duplex. Provide means for automatic sequence
operation from one pump to the other,

Provide cellar drainer where drainage requircments are limited.

5-15-42 183643 H



PLUMBING, 5
Water Supply System

Piping should be governed by analysis of water: Slightly and mod-
erately corrosive waters, galvanized steel pipe, Type I, II, III, or
wrought iron pipe, with galvanized malleable fittings. Corrosive watere,
cement lined pipe and fittinge or lead pipe with wiped joints. (Lead
pipe must not be used in water supply until it has been determined that
no poisonous lead salts are produced by contact of lead with the particu-
lar water supply).

Service main, from point of connection with lateral branch main,
paralleling building to inside of bullding and connecting risers and
branches.

Included in Utility Specifications "outside plumbing" is the provi-
sion in maine and laterals of the necessary fittings for connecting
building service main,

Arrange piping to drain by 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 installed below frost line.

Provide hose connections ae follows: - In row houses, in front and
back, one for every unit, Where front yards are not tenant maintained
hose connection may be omitted,

5-15-k2 . | 183643 H
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6 PLUMBING.,
Water Pipe Sizing

Size eervice main to meet peak demnnd.

Separate stop cocke or valves, always acceseible, ehall be placed at
the foot of each riser line, and; in multiple dwellinge, for each indivi-
dual fixture or group of fixtures controlled by .one tenant on one floor,.

% ‘¢On gach family unit, one, control valve must be provided, preferably lo-
" ..cated in-kitehen or utility room, and accessible by the tenant occupying
. unit. ‘

E: Minimum preseure to the furthermost fixture in the system should be
8 pounds per square inch, meximum velocitiee should be 15 feet per second.

Water- preseure in excess of 70 pounde per gquare inch should be re-
duced to 50 pounde per square inch or mechanical compensat ing device pro-
vided. , : o

The following table will aseist in computing friction losses:

Diameter ~ Diecharge ' Velocity Loss in
of Pipg - .Gal./Min, Ft./Sec. feet/foot
3/8 3. 5,02 : 0.49
3/8 5 B.37 1.26
1/2 3 3.16 : 0.16
1/2 g 5.26 " O.k41
1/2 8 . 8.2 7  0.98
1/2 g 10.52 1.47
3/4 .3 1.80 0.04
3/L 5 3,01 0.11
3/4 8 4,81 0.25
3/k 10 6,02 0.38
3/L 15 9.02 0.80
3/k 20 12.03 136
1 3 1.12 0.013
1 5 1.86 0403
1 8 2.98 0.08
1 10 3,72 0.12
1 12 L, 46 0.16
1 16 5.95 0.28
1 20 ey 0.42
1 25 9.30 0.6k
1 30 11.15 0.89
L Lo 14,88 1,55
1-1/4 5 1.07 0.009
1-1/4 10 2.1k 0.03
1-1/k 16 3,43 0.07
1-1/4 20 4,29 0.11
1-1/% 25 5.36 0.17
1-1/% 35 Tv51 0.31
1-1/4 50 10,72 0.60
1-1/k 70 15,01 1.13
5-15-42 183643 H



PLUMBING. 7
" Hot Water System

Hot -water supplied from individual tenant operated units: indicating
plping at celiling of firet floor or two storiees 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 in height supplied with hot
water and in all other bulldings where the developed length of hot water
piping from the source of hot water supply to the extreme fixture supplied
exceeds 100 feet, a hot water return circulation system shall be installed.
In no case may the circulation return be lees 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 storage.

RATE OF FLOW FOR FIXTURES (HOT AND COLD)

Water Closet with TanKssssssonese
Iavatory P 0P 0000 RPN PNOIRLIOSIOPOIEOETOEOENOIYS
mth Tub 00 00000 OCRNOIPOIOOIORITOIOIEOSETCTSIPOEONDONDN 1

3 Gallons Per Minute

L 1" " 1"

0
Kitchen Sink (Small)....-.....-.. 5 " " "

6

0

5

1 11 -n

Combination Sink & Trayeeeesesees " " "
Shower per heaQeesecososascosscces
Slop Sink or Service Sinkeeesesese 1
HoS© Blbbeesessooverccscscssscaes

" " 1"
" n L
" " n

5-15-42 183643 H



8 PLUMBING.,
Hot Water Equipment

, Specifications for equipment outlined below should be based on the
determination of fuel to be used in a particular project.

Gas: Automatic storage type pilot operated tank completely insulated,
no copper except for controls, and no interior jacket over insulation.
Side arm type heater manually controlled with prefabricated insulated
Jacket for boiler. (No copper coils of burners permitted). Storage: 20
gals. nominal capacity for automatic and 30 gale. nominal capacity for
manual control, v

Electric: Automatic operation only should be considered, and control-
‘led by two electrical elements. Tank should be completely insulated,
Nominal storage capacity for above heater would be based on 15 gallons
for one bedroom unit, 30 gallons for larger units.

0il: Same requirements as given for gas water heating should be em-
ployed.

Coal: Caest iron esectional dome type heater. Integral steel water
heater and storage tank.

Storage tanks: Galvanized iron for slightly and wmoderately corrosive
water., Porcelain lined for corrosive water in connection with automatic
type water heaters and procelain or cement lined for range boilers. 300
pounde per square inch hydrostatic, 127-1/2 pounds per equare inch water
working pressure, '

Relief valves: Pressure type, epring or dlaphragm actuated, eelf re-
seating., For automatic equipment outlet set towards well and piped to
crawl space or outeide of building with 3/8" pipe.

Tanks for project operated plants should be of material suitable for
the water available. With corrosive water, cement lining or other pro-
tective means should be provided. Tanks must conform with the rules for
construction of Pressure Vessels, A.S.M.E. Construction Code., Heating
element should be constructed of red brass, copper pipe or copper tubing
and of sufficlent area to railse the temperature of the water a minimum of
100 degrees F, over a period of two hours.

5-15-L2 183643 H



PLUMBING., - 9
Clearances, Expansion,
Backfill, Insulation

Clearances: Provide a minimum head room of 6 feet 3 inches to un-
derside of lowest pipe, in traffic areas of basements or occupied
gpaces. Provide a minimum clearance of 30 inches in crawl space be-
tween underside of first floor and excavated area.

Replacement of piping should be consldered in designing the system.
Where utility rooms are provided between the kitchen and the bath, or
adjacent to elther, expose piping in the utility room, or so arranged
otherwise that piping may be replaced or repaired with a minimum of
cost.,

Expansion: Piping nust not be rigidly encased in masonry nor 80
supported that pipe may not move.

Backfill: Provide heutral backfill for soile into which metal
piping ie installed and which is contaminated with cinders; or any acid
801ls due to sulphur or other injurious chemical couwpounds.

Insulation: Cold water lines must be insulated where they are li-
able to sweat or freeze.

Hot water piping must be insulated when located in boiler rooums
and in buildinge below the first floor, Such piping should not be in-
sulated above the first floor except where there 1s poselbility of
freezing.

Insulate hot water supply and return underground in presealed con-
duit, and hot water supply only where located in conduit or trench in
grouping with other piping.

Insulate hot water risers in buildings over two stories, except ,
where hot and cold water risers are more than 6 inches apart.

Insulate all exposed surfaces of generators.

Insulate range boilers (with precast Jackets) except where they
may be used for space heating.

Insulate traps and drainage piping exposed to freezing tem-
peratures.

5«15-42 183643 H



10 - PLUMBING,
Gae Distribution’

Piping should be shown to grade back towards the inlet, where thie
is not practical, drip pipee or pote of adequate capacity muet be pro-
vided. i

Drip pipes or pote should be 1ocated where they will be readily ac-
ceseible at all tines,

Uhderground piping orxwhere expoaed to eudden changee of tempera-
tures should be protected from corrosion or ineulated as the case may be,

Pipe sizes should be based on the following: (a) total connected
load, (b) length of pipe and number of fittings, (c) allowable pressure
loss, '(d) specific gravity of gas, (e) consumption requirements. of all
equipment piped with allowance made for dlversity factor.

Provision should be made during construction for the future in-
stallation of check gas meters for each individual unit. Check meters |
should be installed only when gas fuel 1s used for cooking, with water |
heating or space heating. Meter loopes should be placed under kitchen
sinks, except in the cage where liguefied or bottled gas 1s used.

Where liquefied or bottled gas is used, equipment nust be equipped

with 100 percent safety pilot and approved AGA for operation with bot-
tled or liquefied gased,

5-15-42 183645 H
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PLUMBING., 11
Fixtures

When any eupply pipe ie installed with a fixture in such a manner
that an air gap is not provided, an approved back flow preventer must be
installed in the supply connection on the outlet side of the valve.

The following fixtures are standard for Housing:

Water Closet: Wash down law tank water closet combination, each with
fluehing trimmings, flush pipe and seat.

Lavatory: Wall hung lavatory approximately 20" x 18", each with com-
bination supply fitting chain and stopper; waste with plug tail plece P-
trap and wall escutcheon.

Bath tubs: Recess pattern 60" tub, each with combination over rim
supply fitting, 1/2" hot and cold water connectione, and with a combined
concealed waste and overflow provided with washers at tub and with chain
and stopper. Outlet tee 1-1/2" threaded.

Shower Stalls: See Fig, P-10., Receptor may be precast concrete, or
non-netallic, available from shower cabinet manufacturers. Sidewalls shall
be of water repellent material and non-metallic panels., Each stall shall
be equipped with a combination compression valve type similar to Fig. #3k-
WWP S541A except that materials shall conform to WPB Insulation orders.
Shower fixture shall be located on side panel and readily accessible by
user from outside of stall with head directed towards interior corner of
stall, Provide non-metallic rod and curtain pins and 8 oz. white duck
curtain of sufficient width and length to permit shrinkage and still remain
inside of entire front opening.

Combination Sink and Tray: yot lohg with supporting leg, each pro-
vided with wall hanger; drainboard) a combination hot and cold water supply
faucet with swing spout, tray plug with stopper and 1-1/ " tail piece; sink
strainer with 1-1/2" tail pilece; 1-1/2" comnected waste with P-trap having
1-1/2" threaded outlet. :

Nondwelling dbuilding fixtures will be similar to those provided for
the dwelling units.

5-15-42 183643 H




c.0. focations \




ey

I
£
|

Sweep
Y% /8 bernd




DOrainage




7

\/

orYEYS £

322" sar. lee"

g\/o" O

oufs/ide cu







|3 SRR VeI ——;;5—‘-.-;——
fhr'u. roof v |

-

12
Fr---. FulfE ree
VU

3% 3 M San.

ree wittH 8. 0.

or combing- <
B I ton FItHNg &

75 [~ o
waoter -
heoter——:

‘ 5150/7;)5;:/( ,

/’)2 relisf” venf
£or /%7 A'/ on_y

e

Vade 74 /i'x/ures
ben d ornnectro

ife sfoc
& or8/dg. ity ‘
o, opﬁdﬂﬂ/ &
. Stop ono’wa.sﬁc
curd box wit
Ixfure stops
. Sservice valve
one valve cori/
eoc/v vnit

A f(e/‘f







A

g ¥
.\"
]
2
('f’

R

3" Y WG berc

¢ P N e‘
. ground /12"
Ve jobove ground

or Y# Y8 bend iF

2 o ¥

Swee
c o

1k "ll"ﬁld_.'d'"ai‘lr) W







" HANDLES { EScu

ru 7 X b \*:.
3 SUPPLY PIPES TO

FILLER -

z'

_APPROX, &

APPROX: 4-0" .

I8 oz puck ¢

N = 2
T ML, "'D'p,..u-n
e rtLv&asmmr MEMBRANE OR EQUAL — |
‘WASHE?-’

SECTION T, IHQU RECEPTOR.. L—zoram.

NOTES-- LMd"erlals sba” conform to Limtalien
' Orders and.Material Lists 1ssued by
{he War Production Board :
2Shower wall pan ds-‘. bard PrcsseJ ,
‘ fibre boord all exposed surfaces smooth .
a* gap  ord boked-on walur resistant enarmel or T
PAN> olber approved pon-metallic material.
3Al e.dgcs of panels to be sct in mos*Fnc
* ond made wa ¢rpr?o[*
BETAI LS 4D|m¢nslons for sbowa ore m:mmal
& 3 5|13H' ﬁorlo}zon unlf bc Pq,rmrH'cJ




STANDARDS FOR WAR HOUSING

Excluding Temporary Housing

General « ¢« « o o o o
Preparation of Plans.
Forced Warm Air . . .
Gravity Warm Air . . . &
Warm Air Furnace Controls
Furnace Settings . « « &
Circulating Space Heaters
Gas Fired Floor Furnaces .
Chimneys or Flues « « « o o«

Heating Equipment Clearances
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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 calculatione shall be based on the practice and data of latest
edition of the ASHVE Guide. System shall be designed for 70 degree in-
slde room temperature.

Heat losses must conform to the requirements of the Defense.Housing
Critical List. (See Structural Design - Thermal Insulation),

See that ample space and suitable access is allowed around all equip-
ment for servicing and replacement.

Heating shall be by means of warm air, using a furnace and duct sjsf
tem where conditions warrant such heating, or a space heater of the com-
bined radiant and air circulating type where requiremente are more moderate

Defense Housing Critical List limite the use of radiators to systeme
serving two or wmore dwelling units.

System must be forced circulation when furnace (not space heater) ie
on same floor as dwelling. Gravity warm air furnaces shall only be used
in basements.

Gas or oil forced warm air furnace may be located in hall, kitchen or
heater room.

Coal furnace'shall be located only in heater room or basement.

When heater rooms are totally enclosed, they should have a window to
the outside or other means must be provided to supply air from combustion
and to relieve the heat from the room. Grilled openings at high and low
point may be used.

Where heating equipment ie furnished by the Govermment, plans and
specifications must clearly indicate same and bidders must be fully advised
of scope of work for assembly and installation of such equipment.

Preparation of Plans

Indicate complete layout of duct system for each separate type build-
ing unit, Iayout wmust include the following:

Sizes of all ducts.

5-15-42 183643 H



2  HEATING.
Preparation of Plans._wd
Forced Warm Air

Preparation of Plans (Continued)

Sizes of all registers and grilles.
CFM to be handled at each supply grille or register.
.. Electric comnection. . Coordinate with electric drawing.
-_SDamper for each eupply outlet for balancing. ayetem.

+ Location of Troom . thermeetat -when’ gae or oll. fired systems are used.

Forced Warm Alr

WErm air dietributioq eyetem ehould be deeigned in manner to use
minimum amount of duct work. Provide adequate returns from far side of
living and bedrooms located. under the windows for one-gtory units. For
two-story unite, a single return may be ueed, preferably located at the
foot of the stairs. Provide living room, each bedroom, kitchen and bdbath-
room with individual direct air supply through high or low grilles. No
provigion should be made. for return of air from kitchen or bathroom.

Syetem ehould be designed for a plenum temperature of not lese than
1400, and not any higher than required. e o

Distribution systems should be deeigneé'ee‘theiatoéelzreeistance of
system including. furnace, loss will not exceed 0.25 inches static pressure.

Provide necessary electrical connections and switch for all forced
warm air furnaces. To prevent tenant from attempting to control heat by
disconnecting fan (which way result in burning out furnace) locate elec-
trical connection so that it is not easily accessible.

In layout of duct gystem, provide elearance from combustible mate-
rials in accordance wi with regulations of National Board of Fire Under-
writers' Pamphlet. No. 90, titled "Air Conditioning, Warm Air Heating,
Alr Cooling and. Ventilating. Syetems" for high temperature system when
coal fired,ﬂanq“for lqw_ﬁemperature.eystem when oil or gas fired.

Ceiling outlets are not to be used. Top of high supply outlet to
be set 6" below ceiling. Iow supply outlet to be over base. Discharge
velocitiee from high supply outlets ehould not exceed 800 FPM; from low
supply outlet. ehould not .exceed 300 FPM,.

Provide each supply register with adjustable horizontal and vertical
alr deflectors, set as required. Provide a shut-off valve at each supply
outlet, except bathroom, .operative from face of grille.

Ducts, reglsters and grilles eheii'be selected to use standard com-
mercial sizes wherever poseible.

5-15-k2 183643 H
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HEATING. 3
Gravity Warm Air
Warm Air Furna¢e Controls .

‘Gravity Warm Air

Use only when basements are available,
Supply air to all rooms, by ddcts;'
Provide returns from living and bedrooms.

Design should conform to applicable codes of National Warm Air Hbat-
ing Association.

Warm Air Furnace Controls

Unite must include the fdllowing controls:
Gae

Pressure regulator.

Automatic gas valve,

Safety pilot.

Bonnet temperature limit controls.

Room thermostat.

With forced warm air; bonnet thermostat for blower control.

011 (Caporizing Pot Type Burner and Mechanical Draft)
Constant level and control valve,

Bomnet temperature limit control.

Room thermostat.

With forced warm air; bonnet thermostat for blower control.

Coal

Damper regulator; including bonnet temperature limit control.
With forced warm air; bonnet thermostat for blower control.

5-15-42 183643 H



L  HEATING R -
Furnace Settinge. ' -
Circulating Space Hbaters

Furnace Settings

Furnaces shall not be set difect“l&“'on‘ floors.of combustible material.
See Fisl H'lc

With combustible floore, set. gas or oil furnacea on metal clad insu-
lating board or equivalent material. 01l furnaces-on cement should be set
on metal to serve as: drip pen,

Coal furnaces should only be set on non-combustiblé_finished floor,

With non-combustible floor finish over wood :.joiet, the coal burning
furnace must be set a minimum of 3" over ‘the floor to provide through ven-
tilating space under furnace. : s :

Clrculating Space Heaters

Space heaters should be located in living room close to center of
house. ; ‘

Space heaters must be vented.

In two-story units, additional circulation benefits may be obtained
through simple duct systems. See Fig. H-2.

Capaclity of space heaters should”be‘based ons

Heat losses. pe
Pick up.

Fuel correction (coal)

5-15-42 183643 H
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HEATING. 5
Gae Fired Floor Fu:naces

Floor furnaces shall only be used under conditions where the area
under the furnace is properly drained or otherwise adequately safeguarded
by means of a waterproof pit and curb so that no water can get within 3"
of any part of the furnace.

Adequate provieion shall be made for easy accese 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 esome convenient point in the
house, and a clear and unobstructed passageway to the furnace at least 2k
inches high by 24 inches wide.

Only wall regilster models shall be used.
Gas fired floor furnace shall have the American Gas Association Iabel.

All gas floor furnaces shall be equipped with safety pilots which
ghall automatically shut off the gas supply to the main burner in the
event of pllot or gas failure and which shall also prevent turning the
gas into the main burner unless the pilot is lighted.

Unite designed for use of heavier-than-air gases shall be equipped
with safety pilots which shall automatically shut off the gas supply to
both the main and the pilot in the event of pilot or gas fallure and
which shall also prevent turning the gas into the main burner unlese the
pilot is lighted.

Suitable baffles shall be installed or other means provided to pre-
vent air currente from extinguishing the pilot or burner or both.

5-15-42 ' 183643 H



6  HEATING.
‘Chimneys or Flues

" 'Chimneys for oil and coal burning equipment ehould be masonry type
with an inside flue lining. o j

Assembled flues of porcelain enamel or'clay:which meet the following
performance requirement may be proposed for consideration:

-The: construction of the flue below the roof shall be such as to limit
the temperature on the outside surface to 375 degrees F, above room tem-
- perature when flue gas temperature is 1000 degrees F, Outeide surface
teuperature to be measured under a felted asbestos ped, 6 in. x 6 in,, 0,0k
in, thick and weighing not less than 4 ounces nor more than 6 ounces.

With such assembled flues a barometric. damper should be introduced
in the smoke pipe and set to limit the flue temperature to about 1000° F,
before it enters the flue.

Vent: all gas, oil or coal burning space and domestic water heat-
ing equipment' all ranges burning coal or No. 1 (or heavier) fuel oil,
Unless the venting of gas ranges 1s a definite local requirement they
need not be vented.

Smoke pipe connection from gas-burning domestic water heating equip-
ment when vented into the same flue with pressure type oil or coal-burning
"equipment should be made ebove”the 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 may be oval in ehape and installed concealed in 3- 5/8 inch stud
space in partition; however, such flues should be arranged to clear com-
bustible materials by one inch minimum. Drain must be provided in base
of each flue from gas-burning heating equipment.

Chimneys and fluee shall extend:

Not less than 2 ft. above a flat roof.

To height of adjacent parapet.

To height of adjacent ridge of sloping roof,

Not less than 1 ft. above ridge within 10 ft. of flues,

Note: See Flue Size chart, Fig. H-3.
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HEATING, 7
Heating Equipment Clearances

Furnace casing or smoke pipes shall not be closer than 6" to combus-
tible construction. ) : ' .

If furnace casing or smoke pipe ies from 6" to 18" from a partition
or ceiling of combustible construction, such construction shall be faced
with 1/8" thick asbestoe cement wall board over 3/8" gypsum wall board
with staggered joints, or 3/4" gypsum plaster on incombustible lath,

For further details see Structural Design;vFire Resistive Standards.

Smoke pipe passing through a partition of combustible material should
be avoided, but where necessary it must be insulated and clear combustible -
material by 6". : ' Yok

See Fig. H-1,

5-15-42 183643 H



8  HEATING. :

Fuel epqrage facilities must be p_rov_:lded.

0il: 01l ehall be stored in individual tanks.

- 'For use with furnaces, tanks ghall be 110 gallon capacity (approxi-
mataly 27-1/2" diameter by L4" long) and piped to the burner. When used
with a: constant level valve, bottom of tank should be set at least 8"
above such valve. Tank must be fitted with fill fitting, indicating
gauge, and vent. If tank is within an enclosure, vent must be extended
to outside. Other oil burning devices can be connected to the same tank.

With circulating space heaters, use a standard 55 gallon drum (ap-
proximately 24" diameter and 35" high) set vertically and fitted with a-
hand pump. If the same o0il 1s used for coocking and domestic water heating
in addition to space heating, it may be desirable to pipe these three units
to the tank, in which case, tank should be set as described for the furnace.

Installation should conform to the following: National Board of Fire
Underwriters' pamphlet No. 31 titled "Installation of 0il Burning Equip-
ments" and National Board of Fire Underwriters' pamphlet No, 39 titled
"Installation of 0il Burners in Stoves and Ranges Originally Designed for
Solid Fuels and for the Storage and Use of 01l Fuels in Connection Therewith,"

Coal: See architectural standards.

Liquefied Petroleum - (Bottled Gas): Installation shall conform for
the present to the National Board of Fire Underwriters! pamphlet No. 58
titled "Liquefied Petroleum Gases", and when available to "Standards for
Installation and Storage of Liquefied Petroleum” to be iesued by the
National Bureau of Standards.

5-15-k2
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IAGN FLUE TO BE. INDEPENDLNT
SEE AbOVE I'Dl SIzZES.

EACH rm;mu_ INDEPENDENT.
SEE ABOVE FOR. SIZES.

% = TYPE 'B' FLUE AS APPROVED BY NATIONAL BOARD OF FIRE. UN
AREAS %=
~ 50 sa.IN. 8"xlz 808Q.N.

ASONR.Y FLUES MUST HAVE THE FOLLOWING MlNIMUM
= 23 saiIN. 8" 8

G EQUIPMENT WITH VAPOR.!ZING POT TYPE. BURNER MUST

)EPENDENT FLUE.
'blﬂl\N&NG EQUIPMENT IN ONE STORY FLAT ROOF UNlT MUST HAV!‘._

NDENT FLUE,
OAL BURNING UNITS OR. A COAL AND GAS bURN!NG UNIT ‘MAY B!-

SINGLE FLUE ' Pnov'ozo THE STACK 1S NOT ‘LESS THAN 15 FEET ¢
£D FROM THE FLOOR. ON WHICH THE EQUIPMENT RESTS, AND THE
ACITE OR A HIGH GRADE LOW VOLATILE BITUMINOUS COAL.

BURNING UNITS MAY BE COMBINED INTO A SINGLE FLUE.

\E RANGES NEED NOT BE VENTED.
EED NOT BE. VENTED UNLESS SPECIFICALLY REQUIRI‘.’.D (=)

ICH CA3E, SIZLS SHOULD BE AS R.ECOMMENDE.D BY. COOE
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ELECTRICAL, 1
Drawings, Specifications, Codes

Electrical drawings should indicate by reasonably accurately locating
and sizing (where required) all electrically operated equipment, comtrols,-
and disconnects, lighting fixture outlets and switch controls, receptacles,
service equipment, metering locations, branch and feeder circuit control
penels, and feeders and branch circuite (branch circuits should either be
shown connecting outlets or outlets should be numbered to indicate cir-
cuit)., Telephone, radio and call system should be indicated to the extent :
of rendering enough information to intelligently permit not only of es-
tinating 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 symbole shown on Figure E-1l.

Cable size shall be governed by National Bureau of Standards "Sim-
plified Practice Recommendation R180-41" on subject of "Copper Conductors
for Building Purposes",

The standard practice, with respect to arrangement of service equip-
ment and the distribution of electrical energy on project site, promul-
gated by the local utility company shall be followed except where such
practice 1s contrary to the national codes. Approval of layouts should
be obtained wherever poseible from utility company before issuing docu-
ments for bids.
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2  ELECTRICAL - Interior
Outlet Iocatlons and Circuiting -

Living Room: Provide celiling fixture with wall switch control and
three receptacles, one to be combined with wall switch.

‘Bedroom: - Provide ceiling fixture with wall switch control and two
receptaclee, one to be combined withwall switch.

Kitchen: Provide ceiling fixture with wall switch control and two
or three receptacles, one to be combined with wall switch (there practi-
cal), Regardless of the type of refrigeration locate one of the required
receptacles at refrigerator, 1 foot 8 inches off center line of refriger-
ator, and between 3 feet 6 inches and 4 feet L inches above floor. One
receptacle should be adjacent to work top, and another (or the same one)
near dining table. In large kitchens locate ceiling outlets off-center;
center outlets between-exterior ‘wall and inside partition, and 3 feet from
the work epace partition or wall, Connect receptacles in kitchen on one
circuit. '

Bathroom: Provide bracket fixture over medicine cabinet with combi-
nation wall switch and receptacle at entrance door.

Utilitz Room: Provide celling fixture, pull cord controlled..

Storage Room' Provide ceiling fixture, pull cord controlled.

Balls:, Provide celling fixture, pull cord controlled.

Stairhéll*- Provide celling fixture with 3-way switch control. Lo-
cate switch away from top step.

Crawl Space: Provide 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 receptacles devices in one box, where prac-
tical,

5-15-42 183643 H
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ELECTRICAL - Interior. 3
Outlet Locatione and Circuiting

Dwell ings

Wiring devices located on opposite side of same wall within one
dwelling unit should be back to back, wherever practical utilizing com=-
mon box if of metal.

Branch circuits of one dwelling unit should not run through outlets
gserving other dwelling units.

Raceways, outlete and cables must not be located in partitions at
end of bath tubs (or space for tubs) so that they will interfere with
tub replacement.,

Follow layouts of outlets and circuiting as per Fig. E-2 to E-5.

Nondwellings

Management and Maintenance Spaces: Follow general scheme of lay-
outs of outlets and circuite as per Fig. E-6 and E-7,

Community Laundries: Where electric hot plates are used, one
"double hot plat unit" (two 2000 watt enclosed heating elements) per
laundry should be provided. Lighting and electrically operated equip-
ment (excluding fans) must be controlled by means of an automatic cut-
off with manual re-set., ILocate control station near entrance door.
Provide lighting outlet (small wattage) with lock switch control on
constant circuit.

Community Spaces: Follow generai scheme of layouts of outlets
and circuiting as per Fig. E-8, Wall switchee in public spaces should
be of lock type.

Crawl Spaces: Provide receptacle near each crawl space entrance
and such additional receptacles as to permit the whole crawl space be-
ing reached by a 100 foot extension cord.
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4  ELECTRICAL - Interior.
Distribution Centers

Electrical appliances rated at more than 1650 watts, such as elec=
tric ranges, must have disconnecting means other than part of the appli-
ances, and such disconnecting means must be readily acceseible to the
operator. - In multi-family (more than two) dwellings, the switch must
be within the dwelling unit proper or on the same floor as the dwelling
unit in which the appliance 1s installed.

Branch circuit centers should be conweniently 1ocated for the res-
toration of circuit protection, preferably within dwelling unite. Where
coumon space is accessible to tenants served, circuit centers may be lo-
cated. in such space. Where branch circuit centers are used as distribu-
tion centers for buildings, locate near longitudinal center of row houses
or near center of load of apartment type buildings. See Fig. E-9.

Feeder diestribution centers'ﬁnet not be located within dwelling units
or in crawl spaces,

-Back-to-back combination metering and circuit protection. centers are
available for inestallation in exterior frame wall construction of thick-
ness varying from 4-1/2" to 7". The meter socket faces on the exterior
of the wall, with the protective devioee accessible from inside the awell-
ing units,. . :
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ELECTRICAL - Interior. 5
Wiring Systems

Cables and Raceways: Use cable, without armor, in dry locations (con-
cealed or exposed) 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 metallic raceways.

Conductors in racengs should be lead covered, moisture resistant
rubber covered or other type 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, (c¢) in wet locations,
and (d) where condensation within raceway is likely to occur.

Do not run gervice entrance conductors through hollow spaces of, or
within, frame buildings for a distance greater than 5 feet, urnless pro-
vided with overcurrent protection at theilr outer end.

Feeder Distribution: Folla& generally the schemes shown on Figures
E-10 and E-11, :

Individual Meters: Provide for installation at a later date for
individual 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 voltage loss not to exceed 3% from point of building
gervice connection to the last outlet, with all lamps and devices in
operation and loadings based on code requiremenxs (Articles 220, National
Electrical Code - 1940).
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6  ELECTRICAL - Interior
Service Equipment
Metering

Service Equipment

- Locate service disconnects within bullding served and adjacent to,
or pert of, branch circuit or feéder distribution center. Do not locate
service: disconnecte exposed on outeide of ‘buildings 1if other locations
or concealment are economically feaeible, where exposed, they muet be
weatherproof. ' .

Where acceeeihle to children, aieconnect handlee ahould be about 7
feet above floor or ground.

Meter

Do not include furnishing and inetalling of check metere. only
facilities to accommodate. metere -should be provided in distribution sys-
tenm, T .

Provide metering facilitles at feeder or branch circuit panels,
See Figures E-12 and E-13. Metering panel should be arranged with space
only for meter with (a) means for inserting meter tap in circuit or (b)
gockets or receptacles to receive detechable type meter.

Do not inetall meters in crewl epacee.,'

Where practicable and where load permits, &welling unit panele
ghould have 2 or 3 wire single phase services sbo the 2 or 3 wire single
element meters may be used. On a 3 phase, 4 wire system, a 5 wire 120/
208 volt service to a dwelling unit’ ‘panel necessitates & 2 element meter,
the cost of which is 100% greater than that of the eingle element meter.

5-15-42 183643 H
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_ELECTRICAL - Interior, 7
Protective Devices

§ad "“:_

Fuees and circuit breakers are both suitable for overcurrent protec-
tion.” The type of device which is most practical on basis of initial
cost, comparative cost of maintenance, repair and replacement, and operat-
ing conditions peculiar to the immediate location, should be choaen.

The protective devices in the main service, feeder distribution cen=’
ter and branch circuit panel installation should be so planned that an
overload on one or more of the dwelling unit circuits will not cauee the

protective devices ahead of the branch circuits to operate before the
" branch circult devices open, resulting in a complete shutdown to the parti-
cular dwelling unit group. . _ .

Where thermal circult breaker protec¢tion with 1nherent time lag is
used for branch circuit, provide the protective devices ahead of the.
branch circuit with proper time lag protection.
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8 ELECTRICAL - Interior.
Illumination ;

Lighting fixture should be provided in every room of dwelling unit.
They should be low in first cost, require little maintenance and repair
expense, eimple and sturdy in design, lasting finish, of standard types
permitting ready interchangeability and replacemsnx., (See Figure E.14).

‘Replacement of socket and switch (if any) ehould be passihle without
requiring replacement of canopy or fixture. =~

;;;ymination intensity in each occupied -room of from 4 to 6 foot
candles, measured in horizontal plane 30 inches above’ floor, should be
provided over 25% of floor area. 15 foot' candles.should be provided for
close work. On stairs and in paesageways, 1 foot candle should be provided.
In public vestibules, halls, stairways, provide approximetely 1/3 watt
per 8q. ft., (control automatically through one time clock by relaye.)

' Recommended fixture t _ypge- C

Living rooms - Ceiling fixturea with 12 inch tranelucent or opague
bowls fastened to lamp receptacle holder by chains. Opaque bowls
to have louvered openings in bottoms to gilve sufficient intensity
directly below fixture for close work.

Lamp size - 100 watt,

Control - - wall switch.

Bedrooms - Same as for living rooms except dlameter of bowles approxi-
mately 9 inch. No louver in bottom of opague bowl.

Iamp size - 75 watt,

Control - - wall switch.

Kitchens - Ceiling lamp receptacle with approximately 8 inch opal
glass globe,

Iamp 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 - Celling lamp receptacle.

Lamp size - 25 watt.
Control - - pull cord,
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EEISTRICAL - Interior. 9
Illumination

Pull cord control on csiling fixtures should be provided with
snubber or stop at hole 1n canopy where chain emerges.

Provide means for preventing 1amp theft on fixtures in accessible
public spaces.

Fixtures subJected to molsture must be of the moisture-proof type.
Fixtures subjected to explosive vapors (such as in paint shope) must be
of the vapor-proof type.

Fixtures in community spaces, subject to usge as play rooms, should
have wire guards. L
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10  ELECTRICAL - Interior.
Signalling and Communication

Call Systems: Where required at dwelling unit entrances, provide
mechanical .device (not electrically operated) Do not ‘provide auto-
umatic door openers. mE Rl E e o B g

‘Fire Alarm Systems: Provide: only if:local code regulations re-
quire. Where unnecesearily restrictive, waiver should be obtained.

Telephone Systems: . Provide minimum -adequate roughing-in for in-
troduction of -cables, cable terminals, protectors and wires with mini-
mum cutting of structures. S0

Bldg. Required Provisions

A 1. In masonry exterior walls, provide service sleeves
through exterior wall for each dwelling unit. Terminate
coupling flush with exterior wall; seal with slotted head
plug.

B 1. Sleeve through floor of a closet in each dwelling unit.
2. BService sleeve or sleeves through exterior wall.

c 1, First floor dwelling units - sleeve through floor of

a closet in each dwelling unit.

2. Dwelling units above first floor; a vertical raceway
extending to the basement of crawl space.

3., Service sleeve or sleeves through exterior wall. Engil-
neers of telephone company should be consulted regarding
the detall and location of service sleeves through ex-
terior walls.

PN NN TN N STNTN NN N NSNS PN N

For the purpose of the preceding illustration, Type A Buildings are con-
sidered to be row houses and flate 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 -
winimum headroom of 3 feet 6 inches. Type C Buildings are considered
to be flat and apartment type buildings with basement or crawl space -
minimum headroom of 3 feet 6 inches.

5-15-Lk2 183643 H



ELECTRICAL - Interior. 11
Signalling and Cowmunication .

For buildings of 6 dwelling units or less (without basement and with
crawl gpace headroom less than 3 feet 6 inches) design for telephone com-°
pany No. 93A protector mounted on outeide of buildings. Iarge buildings
withoit basement or crawl space require cloget (30 inches high 20 inches
wide, 10 inches deep) accessible from exterior, -

" Where project distribution is not overhead , ‘design to provide for
underground duct (or cable buried in trenches) between buildings.

Radio Systems: No radio facilities in 5ﬁild1hgs free from rein-
forced slabe and metal lath., Provide sleeves or raceways in fire-proof
or simifire-proof buildinge uging steel rei.nforcing and metal lath, '
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12 ELECTRICAL - Exterior. :
Load Characteristics .
Electric Energy Source
. Overhead ve. Underground

'Load Characterietics

If rate classification under which project will be gerved carries
a power factor penalty clauee, the distribution system or the inductive
appliances on the system, or both, should be disigned to correct the cur-
rent lag so that power fbctor will range between 85% and 100%. ' '

Electric Energz Source

Where utility company permits totalized readinge (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 negotiated rate classifica-
tion with particular regerd to delivery voltage and concessions (if any)
by utility company. Primary voltage should not exceed 4,5 KV, prefer=-
ably using 4 wire, 'Y' comnected, permitting use of nominal 2£00 volt
apparatus.

Overhead vs, Underggound

Provide overhead system of distribution except where the underground
distribution coet 1is equal to or less than an overhead system.

, The simplest form of distridution ie the radial type. For a sche-
matic layout, see Fig. E,15,

The "ring" or "loop" type of system has greater flexibility than the
radial system and is, therefore, often preferable., For a schematic lay-
Out, see Fig. E.16.

Allowable Copper

Due to the critical copper shortage, the on-site electrical distri-
bution from point of utility company service eéontact to points of elec-
trical contact at buildings, shall be designed to reflect the very mini.
mum practical amount of copper. Depending on densities, types of build-
ings and functions served electrically, the amount of allowable copper
per dwelling unit (probable WPB restriction) will vary between 6 and 15
pounds. These figures include all copper required for on-site distribu-
tion (building wiring excluded) such as conductors, traneformers, dis=-
connects, etc,
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ELECTRICAL - Exterior. 13
Distribution - Pole Line

Distribution‘bhould be accomplished by stringing conductores on pole
gtructures, extending service conductors to buildings (see Fig. E-17).

Pole - spans should not be greater than 150 feet, exact length of
spans to be governed by location or service drops, and future yard and
etreet lighting location. Avoild needless changes in direction of pole
line,

Where apparatus requiring periodic servicing is inetalled on poles,
means for pole climbing should be provided.

Place guye so as not to obstruct walkways, pla& éreas, parking areas,
etc,

Place transformer stations in center of loads; limit sizes to maxi-
num of one 373 KVA or three 15 KVA per pole.

Conductor size ghall not be less than No. 6 medium hard drawn
copper. Sizes larger than 2/0 should not be used. Use bare primary con-
ductors. Secondary runs from traneformers to bulldings should not
exceed 400 feet., Do not slack span wires between poles.

One story bulldings with flat or hip roofs of such height as not to
galn required clearance for egervice loope must have support provided to
obtain such clearance over roadways and walks in accordance with NESC
(Article 2324).

5-15-42 183643 H



14  ELECTRICAL . Exterior.
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/1be) due to wind.pressure
on conductors plus a safety factor of two (2Mc) should be equal to, or
smaller than, the moment of resistance of the pole (Mr).

Fomula'i: 2Mp + 2Mc = Mr

For straight line construction, apply the following formulae in de-
termining "bending moment."

Formula 2: (Heavy loading district)
oup = B (D, + 2D,
4.5

oMe = He n(d+1) 5+ 82)
. 105 ¢

Formula 3: (Medium loading district)

2
eMp = Hy (D; + 2D2)
L5

2Mc = H, n (4 40.5) S;+ Sp)
1.5
Formula 4: (Light loading district)

2Mp = Hi (Dl+ 2132)
3

2Mc = Hy n d (5; 4 85)

Wherein:
Mr — Resistance moment at ground lines (ft/lbs)

Mp — Bending moment at ground line (ft/lbs) due to wind preesure
on pole

2Mp — Bending moment at ground line (ft/lbs) due to wind pressure
on pole (safety factor 2)

5-15-42 183643 H



ELECTRICAL - Exterior.
“Pole Line Design

Mc

Bending moment at ground line (ft/lbe) due to wind
pressure on conductors :

0
&
L

Bending moment at ground 1ine (ft/lbs) due to wind’
pressure on conductore (safety factor 2) .

Height of pole (ft) above ground line

s
"

s Height of conductors (ft) above ground line

Diameter of pole (inches)'at 6! - 0" from butt
(see Table E-101) g :

Diameter of pole (inches) at top (See Table E-101)

Py P

Number of conductors
. d = Diameter of conductors (inches) (See Table 81, NESC)

Sl = (
Adjacent spans (ft)

n
"

(
2 %
Apply the following formula in determining pole resistance:

Formula 5: Mr = 0,000264 £ ¢

Wherein:

- Mr = Reslstance moment of poles (ft/lbs)
f = Allowable fibre stress (1bs/sq.in;) (See Table E-102)
c = Circumference of pole 6 feet from butt (inches). See

Table E-101. Multiply diameter given by 3.1k416.

5-15-42 183643
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16  ELECTRICAL - Exterior,
Pole Line Design
Table E-101

Tables E-101, Minimum Diameters gg‘Wood Poles

Top Claas: 1 @ 3 T 5 6 7
Diameter (In-): 8-6 8'0 ! 795 6.7 601 5.'4‘ )4.8
Ople Ground
Length from : " s : _
i2t) butt Diameter 6 ft, from butt (in.)
(£t) ‘
Southern yellow pine, creosoted
25 5 10,9 103 9.5 8.9 83 7.6 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
4o 6 13.4 12,6 11.8 10.8 10,0 9.2 8.6
L5 63 14,0 13.2  12.2  11.5 10.5 9.7 9,1
Chestnut
25 5 11.8 1.0 10.3 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
L0 6 1L.,3 13,5 12.6 11.6 10.8  10.0 9.k
45 63 15.1 142 13,2 12,2 11,5 10,5 9.9
Western red cedar
25 5 12,1 11.3 10.5 9.7 9.1 8.3 7.8
30 5% 3.6 3.5 . 1.5 100 9.7 9.1 8.4
35 6 13,8 13,0 12,1 11.3 10,3 9.7 8.9
40 6 4.6  13.8 12,9 11.9 11,0 10.1 —ae
L5 6% 15.% 1k.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
30 5% 15,1 14,2 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
lI—O 6 1700 1509 1’4‘08 13-8 12-7 1108 -
45 6% 17.8 16,7 15.6 14.5 13.4 S -
5-15-42 183643 H



ELECTRICAL - Exterior. 17
Pole Line Design
Table E-102

Table E-102, Ultimate Allowable Fibre Stresses
(Modulus of Rupture) of Wood Poles

Southern Yellow Pine - creosotedesssseesscesses THOO 1b,, s8g. in.
Chestnut 90 000 00 0P OP PRSP RNOELIRNOEOPOINOOSEOIOOEPOPEONOEOSRNOIDONPOETICOO 6000 1b.’ Bq. in.
weetern red cedar .‘vV..'Q.‘...'.......I..'...... 5600 lb., sq' 1n.

Northern white cedar sesseecececovrccccscssccnse 3600 lbo, 8q. In,

In straight line construction, only transverse loade generally need
consideration; vertical and resultant loads should be determined in sizing
transformer and unbalanced pole structures.

5-15-42 183643 H



18  ELECTRICAL - Exterior.
Guying .

Where loads imposed on poles are greater than can safely be supported,
additional strength ghould be provided by the. use of guys.- Wherever con-
ductor stresses are unabalanced and at angle and-dead ends, guye should be
provided where pole strength is not sufficient.

Streeses due to line angles between 10 and 60 degrees should be sup-
ported by a single guy placed to split ‘1ine angle or resultant load.

.....

Figure E-18 indicates number and size of guys for varying conditions.
To illustrate its use, the following ‘example is given°

Conditions-"

(a) 3 #4 primary and 4 #1/0 secondary

(b) Measured distance (&) - 20 feet

(c) Guy attachment height (H) - 36 feet '

(d) Anchored lead (L) 1s 18 feet (a 1ead of l/é i or more is

recommended)
Solution:
(a) L = 18 = 0.5 Therefore use colunn L = 1/2H
36
(b) Wire equivalent in #1/0
Sec. 4 #1/0 = 4,0
Pri. 3 #4 3 x 39% = _%;%%_

nearest whole number of #1/0 = 5 #1/0

(¢) Referring to figures opposite 5 #1/0 under Col. "1/2H"
a distance of 22 feet 1is the next larger figure to measured
distance (d) or 20 feet.

(d) Therefore, one 3/8" guy with a 16" cone anchor should be used.
)

* Ratio of #/ft. of conductor used to #/ft. or #1/0 as base.

5-15-42 . - 183643 H
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ELECTRICAL - Exterior. 19
Feeders and Transformers

Estimated demands of varlous electrical loads for varying number of
dwelling units are given in Tables E-103 and E-th They are based on
national averages and should be used with discretion in application to.
apecific local conditions.

Voltage drop between transformer secondary éndvbuilding gervice con-
tact should not exceed 5% based on demands in Tables E-103 and E-10k,

Standardize on transformer and cable eizes; limit numbef“bf-gizes
used,

Provide one-step transfofmafion; Do ndt use open délta connectionsa,
Balance load on each of the primary phases.

Indicate a one- line diagram on site plan showing diagrammatically :
sizes of the primary and secondary feeders, transformer capacities, cut-

outs and disconnects. For schematic outline diagrem, see Figure E-19,

5-15-k2 183643 H



20 ELECTRICAL - Exterior,
Underground Equipment

- Route. raceways with relation to.contour of finished site;  indicate
profilas on drawings to show. elevations between vaults, menholee and build-
ings, and locations of service sleeves in buildings.

Raceways, vaults and manholes must not be subjected to accumulation of
eubeurface or- surface water.. Raceways. must not be trapped.

Top of access covere should be raiaed above eurrounding grade, where
practical, : : _

Avoid french or rock bed drains; use only where soil condltions permit
abesorption of water. , . _

Single conductor primary feedere mﬁeﬁzbe”pfevided. 'If leaded, carry
direct to. wiping -8leeves .on oil-fused cutouts. : ,

Ube non~1eaded secondary conductors up to 600 volt. Cable designed '

for laying directly in ground may be used, provided soil conditions will not
attack it.

Transformers may be placed (a) in vaults within buildings, (b) in under-
ground vaults independent of buildings, and (c¢) in vaults or kiosks above
grade, If vaulte are underground independent of buildings, subway-type trans-
formere and equipment should be provided. Vaults within buildings and above
grade should be provided with standard distribution equipment.

Primary service should not exceed 4.5 KV,

Following planning, clearances, and ventilation method as shown in
Figure E-20,

Vault and Manhole Doors and openings must be large enough to permit
removing or replacing equipment. Transformer vaults should be adequately
ventilated in accordance with requirements of local utility company.

Foreign pipes and ducts must not come within line rooms and vaults.

Use oil-fused cutouts on each incoming primary phase line. Operate in
gang and control by lever from outside vault. .

Provide removable disconnecting links in underground distribution
centers; do not use fuse protection.

5-15-42 . 183643 E




ELECTRICAL - Exterior.
Play Area Lighting

Play Area Lighting

Local recreational authorities should be consulted on play area
lighting, Where local recreational authorities will furnish cablee,
fixtures and controls, raceways only should be provided.

Equip lighting units with guards at play areas deeigned for ball'
playing.

Air Traffic Lighting

21

Mount flood lights on wood poles or non-residential buildings, con=-

necting to project circuit with provieion for separate metering.

Control lighting from single time clock utilizing pilot wires to
actuate contactors controlling power circuite. Single pole switcl on
load side of time switch for manual operation. ) : ;

Alr Traffic Lighting

Where a project located in the path of air traffic has a high
chimney stack or other obstruction to aviation, illumination of such
obstruction may be necessary. The Civil Aeronautics Authority, Com-
merce Bullding, Washington, D, C. should be consulted and approval ob-
tained on the layout and equipment proposed. _

183643 H




22  ELECTRICAL - Exterior.
Signalling and Communication

Fire and Police Alarms: Appropriate city officiale should be con-
sulted with regard to municipal fire and police alarm systems. Local
municipality eshould provide and maintain new stations, relocate exist-
ing statione and re-route or extend overhead or underground lines in
connection therewith, Such of these systems as may be required 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 located and it is not feasible to con-
nect to a municipal or Government reservation fire alarm system, the
procedure shall be as follows:

The fire alarm stations shall be located so as to be no
farther than 600 feet from any dwelling unit on the pro-
Ject,

Where three or more stations are needed, a local independ-
ent fire alarm system with coded siren shall be specified.

Where two stations are necessary, non-coded gystem with
motor-driven siren actuated by fire boxes on the project
shall be specified.

For very small projecte of approximately 50 dwelling units,
one motor-driven siren and a single pull box shall be
specified.

Where fire-fighting equipment is not provided by the pro-
Ject, connection shall be made to the nearest city fire de-
partuent by leased telephone wires.

Telephone System: Site facilities for a telephone 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 outeide the
property line to the various bulldings 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 statione on project are de-
sirable unless public telephone facilities are otherwise available
immediately adjacent to project. Stations should be accessible at
all times.

5-15-42 183643 H
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