728.1
$336.15
P3lou

. no.z';

Housing and Home Finance Agen“YJUL 94 19509

Office of the Administrator

T.IRRARY

STANDARDS FOR
WAR

TRAILER PROJECTS

‘ NATIONAL HOUSIWG AGENCY
i (' (> i s !
' FEBERAL PUBLIC HOUSING AUBHORIFY

SEPTEMBER 1942






FOREWORTED

Trailers are used in a complete war housing pro-
gram for the special purpose of supplying nomes for a
short periocd of time only. They can be provided more
quickly than any other form of dwelling. When more
adequate housing facilities are available, these trail-
ers may be transferred to other locations where housing
facilities are insufficient.

This set of standards is issued as a guide to
the planning of trailer projects for which trailers
will be provided. Since the projects are to be used
only temporarily, construction Shall be held to the
mlnmu‘rn U AU o PRI O TR RIS K 10 ns.
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SITE SELECTION

Sites for trailer projects should be selected with care. Con-
sultations should be had with local housing authorities, planning
agencies, municipal officials, military authorities, industrial
experts, and other persons in a position to give information and
advice. Such negotiations, carried through at the time of site
selection, will insure public support and prevent later delays.

Relation to War Activity - The prime consideration in the se-
lection of a site is its relation to the war activity which is to
be served by the project. It must have convenient access to such
war activity and preference shall be given to sites requiring the
minimum of daily travel for prospective tenants. The site should,
where possible, be located within walking distance, normally de-
fined as not more than 2 miles for men and 1 mile for women. Where
it is not possible to locate the project within walking distance,
adeyuate public transportation service must be assured either
through present services or guaranteed extensions., Where public
transportation is relied on, the site must be within easy walking
distance of such service.

Area required should be calculated upon the basis of the pro-
posed number of units. The "property density" appropriate to
trailer projects should approximate 12 to 18 trailers per acre of
usable land. "Property density" is based on the land purchased,
minus areas unfit for trailer sites or for playgrounds or other
project use.

Improved property (such as unbuilt land subdivisions) should
be considered if its use will expedite development of project,
save critical materials, offer satisfactory living conditions, and
meet other requirements.

Paved highway access must be good but a location a short dis-
tance from a main highway has advantages. The site should prefer-
ably permit development of two access points, where practicable,
on different roads.
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Local plans for highways through or near the site, or other pro-
posed public works, should be considered in order that the project
may not interfere with, or be undesirably affected by, these develop-
ments.

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

Public school facilities should exist within a reasonable dis-
tance or be contemplated for immediate construction.

Commercial facilities should be available or capable of being sat-
isfactorily supplied.

Utility services must be adequate. Investigate fully the avail-
ability of water, electricity, and sewer facilities., To conserve
critical materials, favor sites not requiring long connections to
utilities.

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

Sanitary conditions of site must be good. Avoid swamps, flooded
areas, and nuisances such as smoke, noise, noxious fumes and excep-
tional accident hazards., Favorable exposures to sun and wind are de-~
sirable,

So0il conditions should bélfavorable to low grading and mainten-
ance costs and good livability. The presence of rock close to the
surface will add materially to the cost of utilities,

Shape of site preferably should be compact, but practicability
of laying out economical streets and utilities takes precedence over
regularity of outline.

Hilly sites imply higher development costs; these rise sharply
when grades exceed 8%.

Wooded sites are preferred especially in locations where the
project might be an air raid objective,

Cost of land shall be considered along with the other factors
influencing the total cost of the project and the general disirabil-
ity of the site. As a basic policy, land should be leased ratner
than purchased.,




SITE PLANNING

General

In preparing preliminary studies of the trailer site plan,
members of the FPHA staff and project designers should consult
with local housing and planning officials. They should secure
full information coneerning zoning ordinances, subdivision and
trailer park codes, and proposed plans for streets and other
public improvements. Further, they should discuss fully the need
for speed and economy and the great importance of the site and
utility plans in this connection. 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.

Air Raid Protection

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. Local designers should communicate with the District
Engineer (U. S. Engineer's Office) 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 Site plan preferably should be so arranged so that
there is more than one means of vehicular access to the project
area.

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

c) Natural camouflage, such as trees, woods and foliage,
forms a highly desirable type of protection and should be con-
sidered in site selection and preserved in site planning.

The above recommendations concerning air raid protection
should be followed as closely as possible, but the specific
conditions of each project must be considered.



Density

Unless justified because of favorable or unfavorable condi-
tions, the property density should approximate 12 to 18 trailers
per acre. Densities should be neither so high as to cause dis-
turbance from noise and normal activities of living; nor so low
as to require a large amount of critical materials for utilities,
nor cause high site improvement costs, high project and municipal
maintenance costs, inconvenient walking distance to project center
and ground areas greater than can be well maintained.

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

Lot Sizes
The following sizes are recommended:

Standard trailer lots 1250 sq. ft. min, 25' x 50' preferred.
Expansible " W 1500 v m o 300 x 500 "

Spacing

The following minima are recommended:

Side to side spacing 10 fest
End to end spacing 1/, feet

Staggering adjicent rows of trailers within the trailer block
increases livability aand provides greater privacy. End lots at.
street intersections should be somewhat increased in width (by
about 5 feet) to insure reasonable privacy.

Set-backs from adjacent buildable property should be great
enough to afford protection from serious loss of Livability. In
general, a protective belt of 50 to 100 feet wide is recommended.

Relation to Topography

A1l physical features of the site must be considered in making
the site plan. Existing trees have considerable camouflage value
and insofar as practical should be incorporated in the design.

For economy and speed of construction the layout should be
adapted to conform as closely as practicable to the natural contour
of the site. Trailers should not be so located as to obstruct
swales which may serve as drainage channels. Preliminary site plan
studies should be correlated with drainage studies to assure ade-
quate drainage and to avoid, where possible, the necessity for storm
drain construction.



Existing utility lines should be used as fully as possible.

Street Plan

The street plan should require the minimum construction of
pavement and sidewalks. Access to the project, when possible,
should be from secondary streets. More than one point of access
is preferred. (See "Air Raid Projection", p-3). A main traffic
street forming a boundary of a project should be kept a freeway,
when possible, by avoiding connections with the project. Streets
traversing the project should be planned to reduce their use for
through traffic, if possible.

As a normal standard a two-~land roadway will be adequate for
arterial streets.

Roadway Cross Sections.

The sections must be determined at an early stage of the site
plan studies, since they imfluence the spacing between street lines
and building lines. Roadway widths from edge to edge of pavement

are:

Two lanes (main access driveway; parking provided
elsewhere) 18 to 20 ft.

Two traffic lanes, plus parallel parking on one
side or one free lane and parallel parking
on both sides 26 ft.

Two traffic lanes, plus parallel parking on both
sides 32 ft.

Two traffic lanes, plus perpendicular parking
on one side LO ft.

Two traffic lanes, plus perpendicular parking
on both sides 60 ft.

In regions of heavy snowfall a two-lane access driveway should
be 20 feet.

To prevent damage by (and to) car and truck overhangs, street
and parking pavements should clear obstructions (as buildings, walls,
poles, trees) by 2! - 6" unless the topographic or plan conditions
make a reduced clearance necessary.



DErvicing

The site plan, however, must provide adeguate facilities for car-
rying out the coutemplated scheme of servicing. Definite pluns
should be established at an ecrly stase. DMunicipal regulations
should be ascertained and, where practical, apgreements should be
made with the local officials concerned te insure the collection
of refuse and garbage.

The type of heating affects tlie arrangement and cost of site
development. Where coal raist be used, central storage bins should
be provided, one for approximately 12 trailers, and where practi-
cable, adjacent to Service Trallers or Buildings or Collection
Stations. Caracity for 3 to 4 tons of coal, should be adegueste
for 12 trallers. Pavenent should be within the distance locally
practicacle for the economical delivery of ithe fuel to the bins.
VWalicing distance from trailer to bin should rot exceed 15C feet.

In unrestricted areas, where oll may be used, teanants normally
supply fuel for the 'r own use. 1t is essentlal, nowever, to pro-
vide access for oil truck service to Service Trailers or Puildings.
Local oil delivery limit Irowm truck to storage tanks should be
checked., It is usually between 10U and 200 feev less 10 feet for
handling hose.

Parking

Parking for 75 percent car ownership shall be used as the
normal standard. O0f this, 50 percent shall be surfaced for ilmme-
diate use, In all cases, however, the site plan slLall permit the
tuture development of the full 75 percent. Tarking on neriueter
streets shall not be included in the calculations. Offstreet
parking is preferred. '

Providing parking space by widening rroject streets at inter-
vals or by numerous "turn-ins" from streests and drives, should be
avoided since such Zrregularities compliicate drainage design and
add to construction cost,

1,771
wallks

In the walk plan, the emphasis should be on a logical system
of main through wallks, The walk surface should be distributed
where it will be most used, entrance walrs, where required, bsing
made narrow to permit public waiks to be wide. Walks or other
pavement must be provided to facilitate transportation of waste
and fuel by tenant, or waste collection by others.



Walk widths

Public walk normal standard L, feet wide
Public walk serving large area (approx1mately

1C0 trailers) 5 feet wide
Public walk small number of trailers (approxi-

mately 25 trailers) 3 feet wide
Entrance walks 2 feet wide

In progects above or below the ordinary range of size, the
walks should be sized to meet the specified conditions of the project.

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

Avoid steps in walks. OSingle risers should never be used. A
10 percent to 15 percent gradient is prelerred to steps.

Service Trailers or Buildings (Community Toilets and Laundries).

Space, well correlated with the rest of the site arrangement,
. should be provided for Service Trailers or Buildings as required
-in the section on "Community Facilities'". Walking distances from
trailers to Community Toilets should not exceed 20C feet; to Com~
--munity Laundries, 300 feet.

Collactlon stations for refuse, garbage, sirnk waste, water supply,
and ashes should be provided as necessary, one station for not more
then 12 trailers. Walking distance from trailer to collection sta-
tion should not exceed 150 feet. Convenient vehicular access should
be provided to each collection station.

Qutdoor Laundry Drving Yards.

Provide laundry drying yards (preferably wood fenced) adjacent
to laundry trailers or buildings. Based on use five days a week
allow 12-15 feet of line per trailer. Supports for clothes lines
should be of wood construction.

Lighting

Outdoor lighting to supplement street lighting should be effec-
tively related to toilet and laundry trailers or buildings, pley
areas, planting, walks, steps, and ramps. The illumination provided
should be of conservative intensity, but sufficiently distributed to
eliminate dark areas especially at steps. Control switches should
be conveniently located in orcer to make it possible to readily
"blackout'" the project.



Flagpoles

Provide a thirty foot wood flagpole at management office or
comnunity building, preferably near the play area for convenience
in patriotic ceremonies, etc.

Street gigns

A1l streets shall be clearly marked by street name posts.
Traffic control and other signs as required shall be included.

Lawns and Planting

The work of lawns and planting shall be limited prineipally
to providing grass. A few trees and shrubs may be used in connec-
tion with the community buildings, service trailers or buildings,
and entrance roads. No attempt should be made to plant trees or
shrubs in individual trailer lots except in the critical areas
upon the specific request of the District Engineer (See Air Raid
Protection, p-3).

In order to protect the project site from water and wind erosion
and to provide an earth surface on which people can walk, all dis-
turbed land (including disturbed or trampled areas, outside the
contract limits, resulting from the contraétor's work) which is not
to be otherwise surfaced should be planted with grass. Areas not
actually required for contract operations should be reserved and
protected in order to preserve as much as possible of the existing
surface soil and natural growth. Topsoil shall not be brought in
for the work of lawns and planting.

Trailer Blocking

All trailers shall be blocked up so that the tires clear the
ground by at least 2 inches. Blocking bents, designed to .support
securely the weight of the trailer and keep the floor level and
firm are supplied by the trailer company. See drawing No. SP-3
for type of support and method of placing it in the field. Run-
ning gear will be returned to the trailer company.
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COMLUNITY FACILITIES

General

Facilities for community toilets and showers, community laun-
dries, management and maintenance services, social or tenant activ-
ities (in projects of 50 dwelling units or more), outdoor recrea-
tion areas, health services, and commercial facilities shall be
provided in all projects. Such facilities, however, may be reduced
or omitted, wicvh the approval of the Weshington office, to the extent
that satisfactory off-site facilities are conveniently accessible
and in part or in whole meet the requirements of these standards.

Requests for reduction or omission of community faecilities shall
state the type, location, and adequacy of off-site facilities and the
basis on which they will be available to tenants., Prior to submission
of such requests the adequacy of off-site facilities snould be eval-
uated by the Regional Lianagement Office in cooperation with local
recreational and other officials.

Space requirements for commercial facilities are stated in
"Standards for Commercial Facilities! August 1942. Space requirements
for all other facilities are set forth below.

Number of persons for whom facilities are to be provided should
be calculated on basis of 3 persons per standard trailer and 4.5 per-
sons per expansible trailer,

Community building. ihen the project exceeds 100 units and when
management, maintenance and social space are to be provided, they
usually should be incorporated in one community building, with out-
door areas serving such building.

When the project does not excesd 100 units, one expansible of-
fice trailer may be used in lieu of constructing office space.

Location of the Community Building (or management and mainten~
ance space or expansible oiffice trailer) should preferably be near
the principal point of entrance to the project for general control
of project area,

Construction of all buildings shall be temporary in character
and demountable insofar as practicable. Whenever practicable, the
Community Building (or Management and Maintenance Building) shall
be built and used for the field construction offices of the Govern-
ment and contractor.
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Public telephone nay stations on projects are essential., Provide
convenient locations, one for each 250 trailers or less,

Cost of social or tenant activity space and equipment and of
commercial facilities on all projects constructed from Lanham Act
funds is subject to a limitation of 3% of the cost of all projects.
This limitation does not apply to the cost of other community facil-
ities on Lanham Act projects or to community facilities on nrojects
constructed under other appropriations.

Community toilets, showers, and laundries

Comnunity toilets, showers, and laundries, should be provided
in service trailers or, where circumstances warranb, in teuporary
buildings. For maximun walking distances, sece section on "3ite
Planning".

Trailers. Provide one Expansible Toilet and Shower Trailer for
not more than 70 persons (Ono expansible irailer provides For 1nen,
L toilet fixtures, A4 lavatories, and 2 shouers; {or woaen, t01le+
fixtures, 4 lavatories, 1 tub and 1 shower), Irovide cne
Expansible Laundry Trailer for not more than 140 persons (one ex—
pansible trailer provides & tubs)e. On the basis of a project com—
position of 20% expansible trailers and 80% standard trailers (a
normal distribution) two toilet trailers and one laundry trailer
are necessary to serve anproximately /40 trailers.

Buildings. Where service trailers are not available, provide
service buildings, containing toilets, showers, and laundry, pro-—
viding fixtures on hasis stated under Trailers,

Management, Maintenance, and Social Spaca.

Minimum space requirecd for management main-enance, and social
space shall be in accordence witn tiae following tabulation:

No. of Minimun Gross zrea (suuare feet)

D. U, lianagement, iintonazce  Sonial  Total
50 250 200 4L50 900
100 350 350 900 1600
200 500 606 1800 2900
300 500 To0 2'700 LO00
500 300 90 4500 ¢ 6200
750 ' 10G0 1150 6750 £900

1000 1200 1400 9000 11600

Management Space

Subdivisions of management space commonly reqgulred are waiting
room, zeneral office or work space, manager's offics, vault or storage
closet, coat and office supply closets, and toilets.
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Maintenance Jpace

Vehicular access to maintenance space is required, preferably
from main project street via service court. Court should permit truck
turning, parking of staff cars, and storage of materials.

Closed garage (area included in tabulation above) shall be pro~
vided for one aaintenance car or truck for projects from 200 to 1,000
units.

Subdivisions ol maintenance snace shall include repalr siop (may
be partly garage space) and storage room. Storage space should be
separated from repair shop by light partition, and should be so
planned that it nay be locked. GStorage space should not be used for
circulation,

Social space

General. In war trailer projects, no matter how temporary, it is
essenbial that space should be available for civilian delense activities,
child care, and other tenant activities of a social, recreative, and
eductional nature. In trailer projects most tenants will be newcomers
to the community, without local social ties, and their contentaent
(which is the best assurance against costly labor turnover) will depend
to a large extent on new friendships. ‘lhere existing buildings or
neighborhood facilities will meet the space requirements for tenant
activities in whole or in part, their availability should be considered
in the design of the community building and the play areas associated
with it.

Subdivisions of social or tenant activity space commonly provided
amimmv,cmmmﬁyndl,kﬁdmm,tm&%s,MMphwmm1mrsmﬂl
children. Minimum required playroom area (planned for group of 30
children) is 500 square feet. For all day nursery programn including
lunches and naps, provide approximately 800 square feet, preferably
in two adjoining rooms, near kitchen. Provide direct aczess to play
area., Toilets should be accessible from all social rooms through
lobby or corridor and directly accessible from play ground.

Recreation area

General, Properly located and designed play areas tend to pre-
vent accidents to children and to reduce damage to spaces not intended
for play.
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Space Regquirements. A recreaticn area shall be provided for each
project in accordance wvta the following tabulation of minimum areas
requlred

No. of Units tfinimum Area (Sq. ft.)

50 10,000

100 45,020

200 55,600

300 70,000

500 - 90, 000

750 115,000
1600 : 140,000

For projects of an inbtermediate number of dwelling units not shown
in tabulation, adjust recrecation aree proportionately. For nurposes or
preliminary studies and estimates, area recuired for community building,
service court, etc., may be considered as approximately two and one-~
half percent of the recreation area.

Location. The recreation area should be nesr the community build-
ing or management and maincenance building. Fxbtensive frontage on
roject streets should be avoided.

Clinic and Infirmary

Cag§ra FProvide clinic and infirmary in connection with sll trailer
projects unless such facilities are otherwise available to project
femiiies. Jhere a trailer project is located neur a dormitory project,
the ¢iinic and infi~ary f*c11351bo required for the two projects may be
combined in one buliring, - :

Glinic. The clinic should include a waiting room, evaninine and
first-aid room, consuibat: o1 ofTfice, and, whers investigation indicates
the neecd for it, a dentistts office. locate tollebt facilities off cor—
ridor wideh is sccme;olc *rum wailing room, e andning room, and office.
Provide lavetcry in sonueetion with office and cxsaining room.

30
bt
b

In ; Toe infimary shall in
kltchen, t,*L@t and bathing facilities, one or more isolation rooms,
and one ~r more wards Jor 2 to 4 beds. Necessary sborzge and utility
space civvuld be provided. A private lavabory and toilet shall be pro-

vided in comnection wiills each isclation room.

iclude nurset!s stetion, diet

N
d

Trailer projects consistinz of 100-300 trailers require an infirmary
with one isolation room and one twe-bad ward. These facilities may be
provided in espznsible trailers. For larger projects add one isoiation
room and one two-bed ward for every 3C0 trailers.



SITE ENGINEERING

Critical laterials

Make the conservation of critical materials the foremost consideration
in site engineering design. To this end, sacrifice economy in construc-
tion and maintenance wherever necessary and in every detail of design be
prepared to lay aside "standard practice,'" Disregard these standards inso-
far as they may prove at variance with rulings of the Jar Production Board
or the Fetrcleum Coordinator for National Defense.

Grades and Surface Drainace

Site grading should be limited generally to the shaninz of roadways
anc roadside ditches, to levelling around collection stations, service
and comnunity buildings, snd to other changes essential to site drainage.
~here feasible, yard areas around trailers should be left at existing
srades,

surface drainage should be carried off in roadside ditches, exist-
ing water courses, swales, etc., in order to obviate any need for storm
sewers,

Show finished grades (spot elevetions)in the detail required for
construction nurposes. Show floor elevations for service and comnunity
buildings.

Project Streets, Drives, Parking Areas

Roadway drainage should be effected generally by proper crowning and
by roadside ditches (usually shallow depressions), with tile nipe or wood
box culverts where necessary. Construction such as conerete curb or rolled
bituminous gutter is too costly to be considered for trailer projects.
Under favorable conditions — ineluding a durable surfacing material, e.g.,
crushed rock - roadway drainage may be permitted to flow along the edges
of the surfacing, confining it by means of wood curbs or low banks. .icod
curbs should protrude only 3 or 4 inches; experience to date indicates that
they may “e expected to servo satisfactorily for only a few months.

The roadiiay surfacing should consist generally of a relatively light,
dense base course and a dust preventive or bituminous surfsce treatment,
Take into account in each case the season or seasons during which the proj~
ect will probably he occudied; if the roadways must stand up during severe
vinter weather and sprin: thaws, or for an indefinite period, they must
obviously be better constructed than if they may be used during swmer
months only., Following are surfacing types to be considersd:

(a) Bank-run gravel (with clay binder), crusher-run stone, sand-clay,
etc., calciun chloride treated.
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(b) Gravel, water-bound macadam, sand-clay, slag, etc., with bituminous
surface treatment.

Hote: While recent orders restrict the wide use of bituminous materials,
it is to be noted that in some instances the Fdh may certify the
use of tar wheu th> use of asphalt could not be certified; further,
that under certsin conditions set forti in Lanham Development
Manual (LD-216), the PRA may certify the use of limited cuantities
of asphaltic material.,

(¢) Gravel, water-bound macadam, sand-clay, slag, cinders, etc.,
untreated,

(d) Soil-cement. - Best adapted to roadways laid cut in uniform width,
nemitting convenient operation of heavy road-building equipment; bituuinous
topolng unnecessary.

The choice of surfacing material will be governed to a large extent by

the materials locally available. Where practicable, refer to State Highway
Department specifications for standards of materials and worlrnanship for
the tynme of surfacing to be employed.

Parking area surfacing should ke similar to that for roadways but
should usually be somew.at lizhter. In regions where the use of tar and
asphalt is restricted, no bituminous surface treatment can be applied to
parking areus.

Wallcways

s e

Use tiue least expensive type of walkway which will be reasonably satis-
factory in cervice., Altzrnate materials include the following:

(a) Gravel, cinders, decomposed granite, etc., - Sultable princivally
for projects in mild climates. no '

. (b) Flank or board walks, - .ell suited where lunber is available for
the purpose; convenient for spanning roadside ditches,

(¢) Stepping stones (concrete blocks or natural stone). - Well adapted
_to laying to natural grade; material easily salvaged.

(d) 1Iionolithic concrete walks, ~ Use only where reguired for side-
uwalks along public streets.

Sewage Uisposal

Sanitary sewage should be disposerd of by gravity connection to an exist-
ing sewer system when by any means practicable. (5ites to which such con-
nections are not feasible, or where scil and other local conditions will
not permit employment of the simplest type of sewage disposal works, are
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definitely unsuitable for trailer projects.) Jewage disposal works,
if any, shculd be provided only to the extent essential for the pro-
tection of public health, as determined in collaboration with local
health authorities. They should be of simple, temporary construction,
designed to be built quickly and with an absolute minimum of critical
materials, Septic tanks with tile beds should be used only where
percolation tests and local experience indicate definitely that this
method of sewage disposal should prove successful,

Liquid waste from kitchens should generally be disposed of (by
tenants) in slop hoppers located in the collection stations., Exception
may be made in the case of sites on which there is very porous soil
(percolation of 1 inech in not more than 5 minutes); in such cases, the
drain from sach kitchen sink may be connected to a dry well, located at
least 2 feet below the ground surface and containing ansproximately
5 cubic feet of coarse gravel or broken stone). However, even vhen dry
wells are constructed, slop hoppers should be provided in collection
stations or elsewhere, so as to be aveilable - for use in case of
stogspage of dry wells - at a distance of not more than 150 feet from
any trailer,

Severs

Sanitary sewers for trailer projects should be installed to service
trailers (or buildings), collection stations, and community buildings,
They should be designed for a maximum flow, with sewers flowing half
full, of approximately 300 gallons daily per trailer,

Storm sewers should be omitted from trailer projects. The storm
water run-off from the site will be increased but little by project
construction and if the site was free from flooding prior to construc—
tion, no underground storm drains (exceoting roadway culverts) should be
necessary.

Sewer manholes may be spaced up to at least 500 feet., Clean-outs
consisting simply of plugged yes should be substituted for manholes
at the upper end of lines. In lieu of cast iron manhole frames and
covers, use reinforced concrete in street arcas and creosoted wood
in lawn areas,

~ater Distribution

Jater lines should be provided to service trailers (or buildings),
collection stations, and community buildings, and to yard hydrants,
if any, apart from collection stations, The layout should be designed
for minimum material, It is not ot 21l necessary that lines follow
streets or drives.

dater pipe sizing should be based on maximum demands derived from
Figure SE-1.

Yard hydrants, installed at collection stations or elsewhere, should
be 3/L-inch. of the 'skeleton body", frost-proof type.
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Pire hydrants are not essential in trailer projects and should be
omitted unless they can be connecled directly to existing mains or to
new domestic-supply mains which will require very little or no increase
in size to provide the recuisite nydrant supply. Where installed,
L=inch hydrants may be used,

Velves should be provided on water lines only where indispensatle
as insurance against sericus interruption of supply.

Water lines and sewers may be laid in the same trench provided
there 1s amnle width to install each roperly on undisturbed ground,
However, water and sewer systems should not be specially designed
Tor this method of installation when the depth of trenching will be
materially increased thereby or greater cuantities of critical

materials will be required.
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ELECTRICAL DISTRIBUTION

Codes - Regulations

1he National bhlectrical Code and the National ilectrical
Safety Code, latest issues, shall govern design excent that any
orders issued by the rfederal izency controlling priorities af-
fectins these codes shall take preference,

The standard practice with resmect to arrangement of serv-
ice equipment and distribution of electrical energy on project
site promulzated by the local utility companies shall be fol-
lowed except where such practice is contrary tc the national
ccdes or to the orders issued by the Federal ngency contrelling
priorities,

System

Primary voltage should be 4.5 KV preferably using four wire,
Y connected, where three phase is served, permittinz use of nomi-
nal 2400 volt circuits and apparatus, or using nominal 2400 volt
two wire where single phase 1s served.

Provide a radial type of overhead distribution system. Dis-
tribution should be accomplished by stringin: primary and second-
ary conductors cn poles with portatcle service drops to trailers.
Pcle Line

Avoid needless changes in direction of line, Frovide ineans
for climbing poles where apparatus requiring periodic servicing

i1s installed on poles.

Flace guys so as not to obstruct walkways, play areas, park-
ing areas, ete,

Place transformers in center of loads; limit sizes to 37 1/2
KVA maximum per pole,

Pole Line Desizn

Total bendinz moment (ft./lbs) due tc wind pressure on pole
plus a safety factor of two (2ip) and the moment (ft/lbs) due to
wind pressure on conductors plus a safety factor of two (2uc)
should be equal to, or smaller than, the moment of resistance of
the pole (Lir).

A 3
formula l: 2p + 2c = Lr



ror straizsbt line construction, anply the following formulae
in determining "bendin: moment., "

Formula 2: (Heavy loading district)
o
2p = 3y (D1 * 2D,)
L.5
e = i, n (d 1) § - 8p)
S Tz

formula 3:  (Medium loading district)

vp = H, (D 7 2Dy)

l <
L.5
Aic = fiy n (d = 0.5) 5, *38,)
.5

Formula 4: (Light loading cistrict)

£
Hl (Dl Y 2D2)

2up

Me = H,nd (S, = 5,)
Wherein:
Mr = Resistance moment at ground line (ft/lbs)

Mp = Bendingz moment at ground line (ft/1bs) due to wind pressure
on pole

Aip = Rending moment at grouns line (ft/los) cue to wind pressure
on pOlP (s :Lety Tactor 2)

Mc = Bending moment at grourdline (£ft/1bs) due to wind pressure
on conductors

2Me - Bending moment at grouad line (ft/los) due to w1nd pressure
on cenduntors (bll@ly factor 2)

'Hl = Heizht of pole (ft) above Jround line
H, = Helgnt of conductors (ft) above zround line

D; = Diameter of pole {inches) at 6' -0" from butt (see
Table E-1)

D., = Diameter of pole (inches) at top (see lable E-1)

n = Number of conductcrs

18



d = Diameter of conductors (inches)(See Table 81, WESC)
S1 = (
_ ( hdjacent spans (ft)
Sp - (

Apply the following formula in determining pole resistance:
Formula 5:

0.00026L f ¢

Nr

Wherein:
Mr = desistance moment of poles (ft/lbs)

f T Allowable fibre stress (1lbs/sq.in. )(See Table E-2)

¢ = Circumference of pole 6 feet from butt (inches). (See
Table E-1). Mhultiply diameter siven by 3.1416.

Table E~1, Minimum Diameters ol Wood Foles

Top Class: 1 2 3 A 5 6 7

Diameter  (In.): 8.6 8.0 7.3 6.7 6.1 5.4 4.8

Pole Ground

Length from Diameter 6 rt. from butt (in)

(ft) butt

(ft)

Southern yellow pine, crecvsoted
25 5 10.9 10.3 9.5 8.9 £.3 7.6 7.0
30 5% 11.9 1.1 10.3 9.5 £.9 8.3 7.6
35 6 12.7 11.9 11.1 10,2 9.5 8.8 8.1
L0 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 11.0 106.3 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 2.8
40 6 14.3 13.5 12,6 11.6 10.8 10.0 9.4
L5 b% 15.1 14.2 13,2 12.2 11.5 10.5 9.9

19
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Table E-1, Minimum Diameters ¢f Wood Poles
(Continued)
Top Class: 1 2 3 L 5 6 7
Diameter (In.): 2.6 2.0 7.5 6.7 6.1 5.5 4.8
Fole Ground
Length from
(ft) butt
(£t)
Western red cedar
25 5 12,1 11.3  10.5 9.7 9.1 8.3 7.2
30 5 13.0 12.2 11.3 10.5 9.7 9.1 8.4
35 6 13.8 13,0 2.1 11.3 1C.3 9.7 8.9
L0 -6 14.6 13,8 12,9 11.9 11.2 10.1 -
L5 6% 15,4 14.5 13.5 1z.5 11,6 ——- —
Northern white cedar
25 5 13.8 15.0 12.1 11.5 10.3 9.5 8.9
30 5¢ 15,1 1.2  13.2 12.2 1i.3 10.5 9.7
35 6 16,1 15.1 14.0 13,0 iz,1 11,1 10,3
L0 6 17.0 15.9 1i4.8 13.9 12,7 11.8 JREE
L5 6 7.8 16,7 15.6 14.5 I R

Table ©-2, Ultimate Lllowable Filbre Stresses
(Moculus of Hupture) of wood Poles

Southern yellow pine - crecsoted . . . . . . . . .7400 1lb,, sg. in.
Chestnut . . . . . . . . . oo oo oo ,6000 1b., sq. in,
Western red cedar . . . . . . . e e -« +« « « . ..5600 1lb., sg. in,
Northern wiite cedar o+ + + v « + « + v % 4 . . . . .3600 lb., sq, in,
In strai:ht line construction, only transverse loads senerally need consid-

eration; vertic:il and resultant loads should ve determined in sizing transformer
and unbalanced pole structures.

Guying

Where loads imposed on poles #re greater than can safely be supported,
additional strength should be provided by the use of guys. Wherever conductor
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stresses are unbalanced and at angle and dead ends, zuys should be provided
where pole strength is not sufficient,

Stresses due to line angles between 10 and 60 dezirees should be suprorted
by a sin,le zuy placed to snlit line angle or resultant load. “inzles greater

thon 60 degrees should be Juyed in both directio.s.

fizure E-1 indicates number and size c¢f zuys for varyin: conditions, To
illustrate its use, the following example is siven:

Conditions:

3 Y priwary and 4 #1/0 secondary

a.
b. leasured distance (d) -~ 20 feet
c. Guy attachment hei:ht (H) - 36 feet
d. Anchored lead (L) is 18 feet (a lead of 1/2 H or rore is recormended)
Solution:
a. L= ;i Z 0.5 Therefore use colunn L = 1/2 H
b. Wire equivalent in #1/0

Sec. 4 #1/0 = 4.0

Pri. 3 44 3x .39% = 1.17

5.17

nearest whole number of #1/0 = 5 #1/0

c. Referrin, to fisures opposite 5 #1/0 under Col, "1/2 n"
a distance of 22 feet is the next larger fi:ure to be measured dis-
tance (d) or 20 feet.

d. Therefore, one 3/8" suy with a 16" cone anchor should be used.

Conductors

Use steel conductors for primary except where voltage soread in using
steel would exceed 105 to 125 volis, in which case cooper is allowable.

Use copper conductors for secondary and service drops.

Service Drops

Space pules so as to nermlt service drops coming directly from poles to
trailers.

% Ratio of #/ft of conductor used to #/ft. or #1/0 as vase.



Demands

In sizinzg transrformers, use the followinz demands - laundry trailer,
1.5 KW; shower and toilet trailer, 0,75 KW; trailers, 0,2 KW.
Grounds

—_—

rrovide a pole jround for each transformer and at each end of secoundary,
so that each secondary is grounded at three places,

vlearances

¥aintain clearances in accordance with NESC and NEC rules.

Street Lighting

Stieet and area 1ishting, shall come within the limitatioas established
by WPB in "Housinsr Utilily Siandards" issued June 23, 1942,
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