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Conference on Street and Highway Safety

Committee on Construction and Engineering

Hon Herbert Hoover, Chairman,
Conference on Street and Highway Safety,
Washington, D C

Sir: Only a very small peicentage of the street and highway
accidents today can be attiibuted disectly to construction and engineer-
ing defects Nevertheless, so 1apid has been the development of motor
traffic and so 1apid will its future growth unquestionably be, that the
subject must be consideied in anticipation of a much greater volume
and density of tiaffic than now exists on most of the highways, of
latger and heavier units, and possibly of higher allowable speeds

Congestion multiplies the dangers of the road Theiefoie, safety
requires that these increasing curtents of traffic be able to flow smoothly
and continuously, by night as well as by day with a minimum of
conflict between curients It iequires that individual operators of
vehicles be able to proceed safely at a uniform rate of speed as far
as possible, and that wheie foi any i1eason they must slow down, stop
or turn there must be unmistakable indications to that effect

After considetation of the constiuiction and engineering problems
involved the following summarized conclusions are submitted :

Summary of Conclusions

1 The roadway of every impioved rural highway should he wide
enough fo1 af least two lines of t1affic Every pavement ih a city street
should be wide enough for at least thiee lanes of tiaffic without
street cars or four lanes with street cars Those fot stieets of heavy
traffic should be wider Stieet and highway pavement widths should
be in multiples of widths of tiaffic lanes, ie, 9 feet minimum for
motor vehicles and 10 feet for street cars

Z Right-of-way for patking space, fo1 clemn view at cuives and
intersections, and for future 1oadway widening should be provided
before the cost of the land becomes prohibitive Paitkways and side-
walks should be so placed as to facilitate future widening

3 In suburban streets catiying both stieet cars and heavy motor
traffic the street cats should generally be given exclusive space in the
center with a roadway on each side Tn rutal districts wheie cat lines
parallel the roadway, the ttacks should remain continuously on one side

5
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4 To make it feasible to prohibit patking or stopping on the
tiaveled 10adway, impioved 1ural highways should be provided either
continuously or at intervals nmot exceeding 300 feet, with reasonably
hard and level parking places entirely outside of the traveled way It
is generally not practicable to constiuct city stieets and pavements of
sufficient width to provide permanently for unrestricted paiking

5 Safety as well as economy 1equires that grades in excess of 6
per cent be avoided where feasible in laying out or impioving thor-
oughfaies of pimaty importance, whether in country, village or city

6 Highways of primaiy importance should not have curves of
less than 300 foot radius IHeavy giades and sharp curves should
not be combined

7 ‘The cross-section of the pavement or 10adway should be as flat
as drainage conditions will pexmit Cuives should be widened and
banked, and piovided with transition cmves to effect an easy transi-
tion between stiaight sections of the roadway and the curves

8 Guard 1ails of substantial type should be eiected on the shoulders
of embankments

9 A clear view of approaching vehicles fo1 at least 300 feet should
be provided at all points on highways of primaiy impoitance This
may necessitate 1emoving tiees, shtubs and sloping banks on or off
the tight-of-way at curves and intersections, and cutting down sharp
hillcrests

10 At stieet intersections the giades of each street should he
maintained if podsible, patticulaily those of main arteties of traffic
Curb radii should otdina1ily be not less than 15 feet and 20 feet in
special cases

11 Grade crossing elimination thiough cooperation of municipali-
ties, states and 1ailroads must be the ultimate 1emedy for the railroad-
highway grade-crossing peril Where grades ate sepaiated, naivow
o1 obstructed undeipasses and shaip twins in the approaches thereto
should be avoided

12 'The creation of new gtade ctossings should be avoided wherever
possible Before improving an important highway which has giade
crossings o1 other serious disadvantages considetation should be given
to the possible substitution of some paiallel route fiee fiom such
difficuliies, even if little tiaveled at present

13 Ciossings remaining at giade should be safeguarded in every
reasonable way Standaid warning signs or pavement maikings should
be supplemented by automatic signals, crossing flagmen o1 gates de-
pending on the volumes of highway and rail traffic  So far as possible
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a clear view along the tiack in both directions from hoth sides thereof
should be inaintained Sharp curves, abiupt changes of giade, 10ugh
ness in the pavement or other conditions at or near the tracks, which
tend to diveirt the attention of the motorist should be avoided

14 FEvey bridge on an improved highway or street should be at
least 22 feet wide, to enable two lines of trtaffic to pass without diffi-
culty Existing one-way bridges should be widened or rebuilt On
long bridges suitable provision should be made for the safety of pedes-
trians, either by sidewalks or by {requent safety zones built outward
50 as not to narrow the readway

15 Detours around highways, streets or bridges under construc-
tion o1 teconstruction should Be carefully selected and maintained in
safe condition, and clearly matked

16 Safety 1tequiiies that pavements and ioadway shoulders be
maintained in good condition This will include piompt removal of
snow from all streets and highways of heavy traffic

17 Cautionmy or stop signs and signals at danger points, direction
and distance sigrs at important junctions and intersections, and signs
and signals to indicate special traffic rules and 1egulations are all
necessa1y for the safe operation of vehicles on the stieets and high-
ways, and should be piovided as a part of the construction of the
street or highway, unless provided in the cities by the tiaffic authori-
ties They should be simple and uniform for a given purpose through-
out the United States

18 For signs and signals, both luminous and nonluminous, the
following color indications are 1ecommended, and these colors shouid
not be used for any other putpose: Red for “Stop”; green for “Pio-
ceed”; yellow for “Caution,” as at cuives; purple or some other colot
as a special cautionary indication at cross roads; white letters or sym-
bols to be used on the 1ed, gieen or puiple background black on the
yellow, Distance and direction signs should be black and white

19 Besides highway inteisections, for which a special color is
recommended, sharp curves, steep descending grades and nat1ow bridges
or places in the roadway are danger points, and should be conspicu-
ously maiked with yellow cautionaiy signs Red stop signs should
be used at the entiances to through-traffic highways Railicad grade
crossings should he protected as indicated in Recommendation 13

20 Many unimpioved highways not patt of the ptesent or proposed
Federal-aid or state highway system cai1y considerable motor traffic
Automobile clubs o1 other agencies can perform a useful setvice by
placing standard signs at the chief danget points on such highways
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21, Two-lane rural highways should be marked with a white center
line on curves, at and near hillcrests, at irregular intersections and at
any other points where safety requires that motorists keep strictly to
the right. White center lines should not be used on straight level sec-
tions of highway or street except at highway, street or railroad cross-
ings. Black center lines on straight sections of highway are desirable.

22. Pedestrian lanes should be marked on the pavement at busy
intersections.

23. City streets should be sufficiently illuminated so that bright
headlights will be unnecessary and so that traffic signs will be clearly
visible. Flood lighting of traffic officers is recommended. The desira-
bility of lighting rural thoroughfares carrying heavy night traffic is
recognized, but it is believed that at the present time this is in most
cases not feasible.

24. Objects near the roadway, such as curbs, poles, fences and rock
surfaces, should be painted white; also obstructions, such as columns
and curbs, at the centers of underpasses.

By the Comumittee,
Frawk Pace, Chairman.

Mr. Tuttle agrees, with respect to Conclusion 1 and the supporting
text, that the width of roadway should be based on the number of
lines of vehicles to be accommodated. He believes, however, that park-
ing conditions and the prevailing type of vehicle expected to operate
on the roadway must be taken into consideration in determining the
proper width,

Mr. White does not approve Conclusions 18 and 19,

Mr. Halvorson does not approve of Conclusion 23 or of that sec-
tion of the report dealing with the illumination of highways. He
believes that inasmuch as the report recognizes that night traffic is of
great importance there should be included some definite specification
with regard to adequate illumination, which in his opinion is the only
way in which the highways can be made safe at night. In his objection
he states that the use of the automobile at night is greatly curtailed
due to the headlight menace. He further objects to the suggestion
contained in the report “that it is more important to provide the greatest
mileage possible of improved roads than to light the principal thor-
oughfares now existing.” TIe questions the right of the Committee to
consider matters of expense in connection with safety measures.

(The complete text of the Committee’s report follows.)
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Street and Highway Widths

The roadway of every rural highway worth improving should be
wide enough so that two vehicles can pass without going off the pave-
ment and without retarding speed In open country well away from
the large cities two lanes will probably in most cases cariy all of the
traffic safely, and where they will not it is preferable in the interests
of hoth safety and capacity to build or impiove a new two-lane highway
parallel to and at no great distance from the first, rather than widen
the fisst

In suburban ot metropolitan ateas, for distances in some cases
of 50 or 75 miles fiom the large cities, the havel on many of the
highways will wairant wider roadways If the traffic is balanced as
well as heavy there should be four lanes, or two two-lane roadways
side by side Thiee-lane roadways are effective and economical, how=
ever, where there is a great pieponderance of tiaffic in one direction
at all times or in one diiection part of the day and in the other af
other times In such cases the preponderating traffic will automatically
determine the direction of flow in the middle lane This applies
primatily to highways leading into laige cities and carrying a large
number of persons daily to and from their places of business

In city stieets the minimum width of pavement should accommodate
three lines of tiaffic, so that an occasional motor vehicle paiked parallel
to the cb will not narrow the i10adway down to one line Streets
carrying a double-track car line should have a minimum paved width
sufficient for a line of vehicles on each side of the tracks Streets
of heavy traffic will naturally require greater widths; genetally an
even number of lanes of traffic is preferable to avoid conflict of
movement

The roadway width in city streets should always be a multiple of
the standaid lane A lesser width is unsafe; a greater width is uneco-
nomical Existing streets not so designated may sometimes be made
to carty an additional line of traffic by slightly widening the roadway
The possibility of future development of a residence street into a
street car or business street shoiild be botne in mind and the tiees
and sidewalks placed accordingly, so ds to {facilitate future widening
of the roadway

No improved rural roadway should be narrower than 18 feet, to
provide two traffic lanes as recommended While the 18-foot roadway
will permit ordinary automobiles and motor trucks to pass safely



10 CONFERENCE ON STREET AND HIGHWAY SAFETY

without reducing speed, it is insufficient for the newly developed de luxe
bus, which has a wide spread of the rear wheels To enable such
busses to pass othet wvehicles safely at high speed would 1equire a
24-foot 10adway Whether this extia width should be provided at
public expense to accommodate a relatively small number of vehicles
operated for hite is an economic question outside of the province of
this Committee Safety requiies, however, that the speed of such busses
opetating on highways less than 24 feet wide be sevetely restricted
while passing other vehicles, and that they be prohibited entirely from
operating on highways less than 18 feet wide

TFurthermore, the Committee is informed that plans ate being de-
veloped for a new type of bus with six wheels and an oveiall length
of some 75 feet Such busses in addition to requiting a wide lane,
will be unable to round the cuives on some of our improved highways
without crowding off vehicles they may mecet Therefore, no cairier
for hire should be granted a permit to operate on any section of
highway unless the wvehicle it contemplates operating can pass over
every section of the highway without encroaching upon the lane of
traffic in the opposite direction

The rapid giowth of traffic that has followed the improvement
of most highways points clearly to the necessity for anticipating future
requirements and providing additional iight-of-way before the cost
becomes prohibitive for future widening as well as for providing parik-
ing spaces, protecting the view of the motorist and other purposes,
the importance of which is pointed out in other sections of this report
For the same reasons additional iight-of-way should be acquired at
once along highways alieady improved where thete is reason to believe
that it will ultimately become a necessity

As a police or zoning measure building upon land which will prob-
ably be needed for highway purposes should be prohibited, so that when
the additional width is acquired it will not be necessaty to pay foi
structures which have been built because of the improved highways
This is not acquiring propeity without compensation, it is only re-
stricting its use to meet the public need

Street-Car Tracks

For wide principal streets and highways well outside of the con-
pested or strictly business areas of the city accommodating hoth
street-1ailway and vehicular traffic the public is best served by a
physical separation of these two classes of tiaffic A reservation in
the center of the street should be provided for the exclusive use of
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the street railway with a one-way diiveway on each side for other
vehicufar traffic This permits faster and safer operation of the street
cars and gives oppoitunity for safe landing platforms for the pas-
sengers; and wheie such landing platfoims are provided the motor
vehicles aie afforded safer and moie rapid passage, inasmuch as they
aie 1elieved of the necessity of stopping behind street cars standing
to dischaige o1 receive passengers

Street car lines running at the side of 1ural highways frequently
cross and rectoss the roadway iepeatedly Aside from the danger to
motorists arising fiom the sudden and unexpected twining of street
cars into the roadway, these repeated crossings ate dangerous because
they may, particulaily at night, mislead mototists into turning off the
toadway into the ditch The t1acks or roadway in every case where
possible should be relocated so that the tracks will temain continuously
on one side of the roadway

Parking Space

The Committee on Traffic Control will 1ecommend that wvehicles
be piohibited from paiking or stopping on the traveled portion of any
improved ruial highway A corollaty to 1hls recommendation is that
there must be adequate space off the tiaveled way wheie motorists
can park or stop safely Tt is not necessaiy o1 desiiable that these
spaces be of the same matetial of which the road is constructed, but
they should be sufficiently stable and level to suppoit the vehicle at
any time They alieady exist naturally along many highways, but
where they do not they should be provided as a part of the construc-
tion of the road, at intervals not to exceed 300 feet

Parking space as such should not be 1egaided as an essential part
of the design of city streets The pavements are, however, usually
designed to carry moie than the traffic immediately anticipated, and
this will afford opportunity for parking until the tiaffic authorities
find it necessary to restrict or prohibit it to make room for the moving
vehicles The pioblem of pioviding paiking space off of the stieets
in congested districts is one foi the city planner, and will presumably
be considered by the Committee on City Planning and Zoning

Grades

A geneial standaid maximum giade of 6 per cent should be estab-
lished for thoroughfares of primary impottance, hoth in 1ural districts
and in cities and towns, particularly for those thorcughfares in cities
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and towns which form part of the general highway system Topogra
phic and economic conditions, however, often make it impracticable to
hold to such a maximum grade In highly developed countiy paiticu-
laly in the East grades on existing highways gieatly exceed this,
and to keep to a 1igid maximum of 6 per cent in the 1econstruction
of such a road or stieet would entail heavy property damage In
certain mountain country, also, a 6 per cent maximum is difficult to
attain However, a location can almost invariably be found with grades
not higher than 9 per cent, and nothing steeper should be permitted on
any highway or stieet of primaty impottance

On rural highways of secondary impoitance, where it is necessary
to held the construction cost down in otdet ta develop as much high-
way mileage as possible, 10 pet cent grades may be permitted In purely
local residential developments in cities 12 per cent giades may be
used to avold unduly hampering property development They should
not he inttoduced whete they are likely to carry any appreciable amount
of through traffic Grades as steep as 20 pe1r cent exist in the built-up
sections of some cities, and cannot well be eliminated No new street,
however, should be laid out with such grades

Curves

No curve on a highway of primary impoitance, or on an important
park diive, should have a radius less than 300 feet Even this radius
should be permitted only when a clear view ahead of 300 feet is avail-
able from all points on the curve, including the inside tiaffic lane, and
where this is not attainable the cuive should be flattened or relocated

The present day high-speed motot highway is compaiable to the
railioad, and railioad practices in the treatment of curves can well be
followed in highway design at curves The curves should be super-
elevated on the outer rim and provided with transition curves at the
ends, and heavy grades should be compensated for curvatuie Exact
calculation of such compensation is not necessary, but a combination
of heavy grade and sharp curve should be avoided

Pavement or Roadway Cross Section

Excessive centet elevation or crown in pavements and roadways is
dangerous, especially in wet weather Depending on the character
of the pavement and also on the running giade of the street or high-
way, the cross section of the pavement should be as flat as drainage,
conditions will permit
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On some of the older highways the crown was caiiied around the
curves as well as on the straight sections Such curves ate dangerous
for high-speed operation and should be immediately 1econstructed
with the pavement sloping unifoimly downwatd from the outer to the
innetr rim of the cutve Cutves should also be widened to facilitate
passing of othet vehicles

Guard Rails

Highways on embankments should be protected by substantial guard
tails  In the mountains and on steep giades the ordinaiy type of
guaid 1ail is not sufficient piotection Where space permits, the out-
side of all curves where the slope downward from the roadway is
considetable should be piotected by a substantial eatth bank not less
than 3 feet high There usually will not be room fot this whete the
highway is cut into the face of a rock cliff but in such cases there
should be a substantial stone wall

Clear View of Approaching Vehicles

A motorist on a highway of primary importance should always be
able to see an approaching vehicle for a distance of at least 300 feet
This applies on cuives at and approaching hillerests, and approaching
highway intersections Obscure highway inteisections ate particulaily
dangerous, and hesides being conspicuously maiked with cautionary
signs should have the view so cleated if possible that a vehicle approach-
ing the ciossing from any direction may be seen in ample time to
avoid a collision

To provide a clear view at all points it will often be necessary
to cut down hillcrests remove trees, shiubs and othet obstiuctions
on the highway iight-of-way and level down the slopes of cuts to
the height of the eye of the motwmist To supplement this restrictions
should be placed on the use of abutting property The national asso-
ciations of outdoot adveitisers recognize the importance of a clear view
and properly recommend that no advertising signs be placed where
they will interfere with such view

At intersections in streets it is equally important that a clear view
be provided for as gieat a distance as possible This is difficult when
stores ot other structutes are built close up to the cotnets Considera-
tions of safety may ultimately iequire a setting back of buildings at
such coinets, a matter which comes within the province of the Com-
mittee on City Planning and Zoning
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Street and Highway Intersections

Apatt from the necessity in the interests of safety of providing
as unobstructed a view as possible at all stieet and highway inter
sections, and of maiking them conspicuously, many inteisections call
for careful study fiom the viewpoints of both the traffic and the
topography to alleviate elements of danger

At rwal intersections wheie the preponderating tiaffic makes
a tuin it may be well to acquire right-of-way for a flat cuve Befoic
doing this, howevei, consideration should be given to the possibility
that it may introduce new junctions and cioss currents of traffic moic
serious than pieviously existed When there is heavy traffic on eact
of the toads coming to the intersection, with a consideiable amount
of tuining the intioduction of a circle may be an effective safety
measure At some of the busiest intersections separation of prades wil
hppear to be the cottect solution

Intersections of sticets on heavy giades call for careful study
to make all possible movements as safe as practicable The running
giade of each intersectiig street should be maintained if possible
the 1unning giades of main arteties of traffic should always he
maintained

Cutbs of too short radius foice motor vehicles in turning coinei:
out of their proper lane of tiaffic thus fouling other lanes Safety
tequires that curbs be given sufficient 1adii to peimit the average vehicle
to stay in its propet lane while rounding the coiner at a rate of speec
reasonable for that intersection This geneially means a i1adius o
not less than 15 feet Larger iadii up to 20 feet may be wused it
special cases while at acute angles there should generally be a mini
mum of 10 feet

Cutbs should not o1 dinarily, however have gieater 1adii than suffi
cient to peimit the average vehicle to follow them at a reasonable speec
for the 1eason that they inctease the distance the pedestiian must trave
to ctoss the stieet in line with the sidewalk or force him faithe
back into the block to find the nariowest point

Buttons or other fixeéd signals should not be placed in narrow intex
sections whete they can be rounded only by interfering with othe
lanes of traffic, and traffic officeis at nariow intetsections should no
require motor vehicles to pass around them
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Raiiroad Grade Crossings

More than 10 per cent of out street and highway fatalities occur
at railroad-highway grade crossings A conference was called in Chi-
cago on April 30 and May 1 of this yeat by the National Association
of Railioad and Utility Commissioners and attended by about 175
representatives of railroads, public utility commissions, highway com-
missions and other agencies to consider the vatious phases of this
problem The confeience passed a seiies of 1esolutions, and with most
of these relating to constiuction and engineering this Committee is in
substantial accoid

Elimination of the giade ctossing is believed to be the only peifect
solution of the pioblem This does not mean that within the next
genetation every gtade crossing of secondary highway and branch line
railroad needs be eliminated, but it does mean that municipalities,
states and railroads should join in an eneigetic campaign to carry
elimination wotk forward as rapidly as funds cbtainable will permit,
with an equitable distiibution of the expense. Each municipality,
county and state should be at woik on comprehensive programs for
the elimination of its grade ciossings, and should he taking steps to
provide its shate of the necessary funds At the same time it should
be realized that to eliminate even the giade crossings on improved
highways and stieets (and there ate many dangerous crossings on
unimproved highways which should be eliminated) would require a
greater expenditure than is possible for many years to come, and that
therefore the woitk should proceed on state-wide progtams which begin
with the highways where a given sum will accomplish the most in
the interest of safety In geneial the extra hazardous crossings—
extta hazardous because of heavy motot travel heavy rail travel, ob-
scure view or other conditions—should be eliminated first although
there should be included certain other less hazardous crossings be-
cause they can be eliminated for very small sums of money

Any method of safeguaiding giade crossings other than elimination
means delay for traffic and consequent inefficiency, wheieas elimination
means incieased efficiency for both the 1ailtoad and the highway

The Interstate Commerce Commission has for some time had under
consideration requiring the railicads to install automatic train-control
devices Your Committee is thoroughly in accord with anything which
tends to save human life but is convinced that the automatic train-
control could not save as many lives as could an equal expenditure on
grade crossing elimination The Summaty of Accidents issued by the
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Inteistate Commerce Commission indicates that there were 134 fatali-
ties due to train collisions in 1923, while theie were 2,268 fatalities
at grade ciossings  If the funds tequited for automatic train control
aie applied instead as the 1ailroads’ share of giade crossing elimina-
tion, and the public contributes an equal amount as it piesumably
will, the combined sum will go a long way toward temoving the most
dangerous grade ctossings on our main highways

Careful study will be required to determine the method of grade-
crosing elimination, whether by separation of grades on the present
o1 approximate location of the street or highway, by relocation of
the highway wheie it crosses and rectosses the same 1ailroad, or by
consolidation of adjacent ciossings Even diversion of one highway
into another 1emaining at grade may be very desirable to make it
possible to give better protection at one crossing and also to divert
traffic that would otheiwise cross the railroad on one highway and
hack on the other

Comparative costs, including property damage, will usually deter-
mine whether the street or highway shall be cairied over or unde
the railrcad  From the safety point of view, overcrossings are
usually preferable to undercrossings, inasmuch as they are likely to
afford motoiists a better view and do not need to be obstructed by
center columns or curbs

Many giade sepaiations patticularly undeipasses, on what are
now improved highways weie made befoie the advent of the high-
speed motor car, and are dangerous because of sharp blind curves at
the approaches thereto, nairow side clearance, and low head room at
the sides in the case of arches These danger spots should be elim-
inated by whatever 1econstiuction is necessary to provide ample view
and clearance

Many mote new grade ciossings are being opened yearly than are
at present being eliminated New railroads or branch lines should, as
far as possible, be required to avoid establishing additional grade
crossings, and municipalities opening new stieets across railroads
should realize that even though the traffic expected in the near future
would not wairant the expense of grade separation they are creating
a new problem to require solution ultimately

Before adopting plans for impiovement of highways on which
there are numerous railioad grade crossings or other sources of
danger, the state and Federal highway authorities should give careful
consideration to the possible substitution of some paiallel route which
is free from such difficulties, even if this parallel route is little
traveled at present This proposal naturally applies primarily to
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highways that are expected to carry a heavy through traffic rather
than to secondary highways needed to connect farms with markets

Crossings remaining at grade should be safeguarded in every
reasonable way A cautionary signal should be placed about 300 feet
from the crossing and this is being supplemented cffectively in a
number of states by a series of transverse markings These indica-
tions should be further supplemented by whatever protection the
traffic and visibility conditions warrant At crossings where the
expense of flagmen or gates is not watranted, automatic wigwag
signals are recommended, and to be effective at night such signals
should carry a red light They should be kept scrupulously in order
At crossings where there is frequent train movement as well as heavy
motor traffic there should be a flagman or crossing gates Gatemen
and flagmen should be mentally competent and physically able to
perform their duties properly For the busiest intersections theie
should at all times be a watchman ot gateman on duty, otheiwise
there should be adequate signs so that motorists will not depend on
the flagman or gateman

Transverse ridges in the road, zigzag turns and various other ex-
pedients designed to force the motorist to reduce speed at railioad
crossings have pioved ireffective and aie not recommended On
the contrary, yowr Committee believes the operation of the motor
vehicle, particularly on and in the immediate vicinity of the tracks,
should be made as simple and easy as possible so that the operator
can apply himself to watching for approaching trains Very much
can be done along these lines for a relatively small expenditure, and
the dangers of many ciossings can thereby be greatly teduced
Frequently where the 1ailroad is on an embankment the highway is
carried up to the level of the tiacks by a short steep gtade which
breaks sharply at the track itself, causing danger of stalling Such
approaches should be extended and provided with easy vertical curves
or level places so that the motorist can stop and hold his car easily
within 10 feet of the railroad if he discovers a tiain coming Shoit
sharp descents to the tiacks should likewise be cut away to easier
grades to lessen the likelihood of motoiists being unable to stop near
the tracks, or of being rammed from behind and driven upon the
tracks

Where the crossings are planked, the planking should be main-
tained in good condition, firm and with a smooth surface At many
crossings chiving across at anything other than a veiy low speed
invites a broken spiing, while at the low speed there is danger of
staling  Of the many motor cats struck at ciossings because the
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engine stalled, a considerable percentage might have escaped if the
crossings had been smooth

Approaches to ciossings should be ielocated where necessary to
eliminate sharp curves and junctions with other highways close to
the tracks Trees, shrubs, faces of cuts and all other cbstructions to
clear view along the tracks in both directions for as gieat a distance
as possible should be removed from the highway and railroad rights-
of-way Railroad stations and other buildings should not be located
cose to highway grade crossings Cais should not be spotted on
side tiacks where they will interfere with the view of motorists; if
necessary to avoid this, team o1 industry tracks should be relocated
Effort should be made to péisuade abutting pioperty ownets not to
obstruct the view either with trees or buildings or with less petmanent
obstructions  Standing corn has contiibuted to miany accidents

Bridges

Inasmuch as the Committee has alieady recommended that no
highway be improved to a width insufficient for two lines of vehicles,
it follows that all bridges o1 impioved highways should also be wide
enough for two vehicles to pass safely, without danger of striking the
curbing o1 bridge superstructure This calls for a minitnum width of
22 feet, and de luxe buses opeiating on bridges of {his minimum
widih should be subject to the same speed restrictions as on 18-foot
roads

One-way biidges are dangerous, particularly short culverts ap
proached in each direction by steep curved descending grades, and
they should be replaced by wider structures

On long biidges suitable provision should be made for the safely
of pedestrians Wheie the expense of a continuous sidewalk is not
warranted there should be frequent safety zones, built outwaid from
the face of the bridge so as not to narrow the roadway

Detours

The problem of cating for traffic safety dwing the construction
or reconstruction of streefs, imal highways and bridges, patticulaily
rural highways, is a serious onie which requires study of the individual
conditions  The public should realize that the road being recon-
structed is usually the best and most used road in the community
and is being reconstructed because it will no longer satisfactorily
carry the traffic to which it is subjected, and that therefoie it is
virtually impossible to move the tiaffic by any other means or route
without a considerable measure of inconvenience
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The highway authoiities should use every care, however, to reduce
that inconvenience to a minimum, and the highway contractors should
be required to do the same Where no safe and suitable detour can
he found the traffic should, if possible, be permitted to move along
part of the roadway under construction, but it should not be permitted
to do so when this will impose seiious danger or risk of undue damage
to vehicles, even though warning to that effect is posted

Where detours are used, they should be safe and reasonably satis-
factory to opeiate on, even though this necessitates a certain amount
of preliminary reconstruction and maintenance In selecting them
excessive grades and curves should be avoided as fa: as possible, and
also roads likely to be very slippery in wet weather Particular care
shotuld be exercised in the selection of detours from highways in the
vicinity of large cities likely to cainry continuous streams of heavy
traffic

Local residents must be accommodated while roads are under con-
struction, and this calls for either the maintenance of a part of the
1oad in passable condition or short detours around the immediate
construction To take caie of the thiough tiaffic, however, the high-
way authorities should go back far enough in each direction, possibly
to the nearest large town, to find a good alternate 10ute, and should
post this route conspicuously so that through tiaffic will follow it

All detours, whether long or shoit, should be clearly marked
This applies to city streets as well as to rural communities Streets
and highways made impassable or unsafe by constiuction work
should be caiefully blockaded with signs and lights Detour signs
should be inspected daily to ascertain that they are in proper condi-
tion, and should be ptomptly removed when no longer required

Maintenance and Snow Removal

Safety requires that pavements be maintained in good condition,
free from holes and depiessions, which besides causing breakage are
likely to interfere with diivers’ contiol and with the free flow of
tiaffic This applies to both city streets and 1ural highways

The shoulders of rmal highways should also be maintained in
suitable condition ~Where the shoulde: is bioken off in an irregular
form, particulaily if the highway is narrower than desirable, there
is danger in meeting other vehicles This is tiue even whete the
pavement itself is in perfect condition, if the earth shoulder is not
maintained level with the pavement A case in point is the concrete
highway with a veitical drop of four to eight inches at the edge
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The constant opening of pavements, particularly on busy
thoroughfares constitules an annoying situation which, notwith-
standing all precautions which can be taken, seems to be unavoidable
When ‘the city has a piroperly equipped maintenance force all open-
ings should be repaved by the city forces If this restoration work is
left to the permittee it is difficult to conttol and bound to result in
delay Openings in the pavement aie frequently left unpaved after
1efilling for a period of weeks to allow the ground to settle Where
there is any considerable vehicular traffic these openings should be
covered at once by a temporary pavement, such as bituminous
macadam, to be replaced by a peimanent pavement when the settle
ment has ceased

An important element of street and highway maintenance is snow
temoval The motor vehicle has come to be an impoitant agency of
tiansportation the year around, and it must be safeguarded under all
conditions and at all times On 1wal highways, if the snow is not
removed, even chains will not prevent skidding under certain condi-
tions of smow and ice, and getling out of the ruts lo pass other
vehicles may be extremely hazardous, while in city stieets of heavy
travel the unequal packing and freezing of the snow cieates depres-
sions which have many of the dangerous elements of holes in the
pavement itself, with the added dangers of poor traction, slipping and
skidding

Cities have in geneial found that to prevent the clogging of in-
dustry and commerce the important stieets must be kept open at all
{imes, and snow is ustally removed faiily promptly from the principal
thoroughfares To accomplish this the forces should be in readiness
and the snow should be attacked as soon as an inch or two has fallen
Scraping or flushing the snow into sewner catchbasins and manholes
has been found effective in the early stages, although heavy accumula-
tions have to be, to a laige extent, carted away Safety requires that
the work of snow removal be extended as rapidly as possible to the
streets of lesser importance

Oiganizing for snow removal is more difficult in rural distriets
Nevertheless both safety and the demands of commerce and industry
tequite that the snow be removed from every main highway and
every highway cartying more than 300 vehicles per day While the
cost may seem high, comparison with the cost of repairing the
damage done by permitting the snow to remain on the road surface
with the attendant 1unning in ruts of heavy motor vehicles equipped
with chains, will show that the net cost of snow i1emoval is less
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Signs, Signals and Pavement Markings

Proper signs and signals are essential to the safe movement of
traffic on any stieet or highway They should, therefore, be erected
when the same is opened or impioved and the cost should be included
as an item of the constiuction cost This applies to three general
classes of signs:”

1 Cautionary or stop signs and signals at danger points

2 Direction and distance signs at important junctions and inter-
sections

3 Traffic contiol signs to indicate special traffic rules and regula-
tions, such as speed limits, school zones, one-way streets and the like

Signs should be uniform for a given purpose thioughout the
United States At present there is a wide variety of signs for the
same purpose both those placed by the authorities of different states
and those placed officially by motor clubs o1 advertisers Standard-
ization of signs cannot therefore be accomplished in a day It can,
Lowever, be greatly facilitated if the U 5 Bureau of Public Roads,
as the Committee is informed it contemplates doing, adopts the prac-
tice of placing signs on Fedeial-aid roads heteafter constructed as
a part of the constiuction of the road, and at the same time as a
separate Federal-aid project places the necessary signs on Federal-
aid roads already built and such roads not yet buill as it has been
determined will be improved on their present locations It can be
assumed that the Federal-aid signs, if placed, will be uniform in every
state and will point the way to state and county highway authorities
to follow the same standards

All signs should be simple, with the least amount of wording
necessaiy to make them 1eadily understood, depending mainly on dis-
tinctive shapes, symbols and colors They should be entirely free
from advertising, and advertisitig signs should not be permitted on
the highway right of-way Motor clubs and other responsible organ-
izations should, however, be permitted to place standard signs, sub-
ject to the approval of the proper authoiities, if not placed by the
authorities themselves

The American Engineering Standards Committee has for some
time, through one of its sectional committees, been studying the
adoption of a standatd code of colors for signs and signals Your
Committee has had the benefit of conference with members of that
committee and has found the views of the two committees substan-
tially in harmony except that the preliminary report of the sectional
standards committee advocated thre¢ colors only Believing that a
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special designation fot crossroads is desirable; your Committee rec-
ommends the following code:

For luminous signs and signals the following color indications
are recommended, and these colors should not be used for any other
purpose

Red to indicate “Stop ”

Green to indicate “Proceed ”

Yellow to indicate “Caution,” as at curves

Purple or some other color as a special cautionary indication
al cross roads

Nonluminous signs and signals should follow the same color
scheme, as follows:

Red background, white letters or symbols, to indicate “Stop ”

Gieen background, white letters o1 symbols, to indicate
“Proceed ”

Yellow backgiound, black letters or symbols, to indicate
“Caution ”

Puiple backgiound, white letters or symbols, to indicate

“Cross Roads”

Distance and ditection signs should he black and white

Cross roads, which more definitely affect other vehicles than do
curves, grades and other points where caution is 1equited, merit a
distinctive color rather than yellow The iecommendation, however,
does not conflict with the placing of a yellow sign at cross roads if
individual state depaitments deem that preferable

Besides highway intersections, the principal danger points on the
highway calling for cautionary signs include sharp curves, steep
descending grades and narrow bridges or places in the i1oadway
These should be conspicuously marked with yellow cautionary signs
which warn not only of the danger but of the specific kind of danger
The through-traffic highway protected with boulevaid stops calls for
a red sign to indicate the requirement of a full stop befme entering
or crossing such a highway Railroad crossings require special pro-
tection as indicated in Recommendation 13

While the Fedetal-aid state and county systems of impioved
highways will perhaps ultimately embiace all highways canying much
traffic, thete are at present many unimproved highways with good
natural surfaces which cairy a considerable amount of travel, and
over large parts of which high speeds can safely be maintained
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Such highways may lead suddenly to dangerously steep descending
grades, shaip cuives o1 10ough spots Wheie these dangers are not
marked by the public authoiities automobile clubs or other agencies
can perform a useful service by placing signs at the chief dangei
points on such highways

No road can be considered satisfactorily equipped with signs
unless it has direction and distance signs containing sufficient infor-
mation in legible form to permit a tiaveler to go anywhere he desires
without the aid of maps or keys To this end black and white sign-
boards of adequate size should be placed at every cross road and
junction, setting forth clearly the information as to ditection and
distance

The Committee has considered carefully the extent to which white
center lines should be marked on rural highways and streets It
believes that the white center line should be confined to those points
whete it is unsafe and in a number of states illegal to be on the left-
hand side of the 10ad, namely, on cuives, at and near hillerests, at
itregulat intersections, at railroad crossings and possibly at a few
othet points If confined to those points the white line acts as a
positive warning to motorists not to cross it or be on the wrong
side of it The warning effect is lost if the line is used on straight
sections and therefore should not be so used Black center lines,
however, whether construction joints in the case of concrete high
ways built in two longitudinal sections, or lines painted on pavements
of a character that will peimit it, are effective as a guide in night
diiving and at all times in keeping each diiver on his own side of
the road when passing another car, and aire recommended as not con
flicting with the use of the white line

Two-lane 1ural highways, therefore, should be marked with a
white center line on curves at and near hillcrests and at irregular
intersections, but not on straight level sections, except at highway o
tailroad ctossings The lanes or wider highways and of city stieets
should be similaily indicated by one or mote longitudinal white lines
at similar points

Transveise pavement maikings are desitable to supplement the
work of signs Pedestrian lanes should be marked across the pave-
ment at busy intetsections The use of transverse markings in the
1icinity of i1ailroad crossings has alieady been indicated They can
also be used effectively to caution or instruct diivers approaching
intersections or other hazards Paiallel lines to indicate individual
parking spates economize the lotal space where oblique parking is
used :
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Tllumination

Glaring headlights are a danger of the highway for which no
complete remedy has as yet been found The ideal remedy would
be such illumination of streets and highways that bright headlights
would be unnecessary  This is in general feasible in city stieets, and
the following amounts of illumination are stated by competent illu-
minating engineers to be the minimum desitable:

Distance between Number of lamp

Class of street lighting stand lumens per foot
ards fect of street
Business streets 50-75 100-150
Main thoroughfares 50-75 80-125
Residential streets 50-75 50- 75

Flood lighting of traffic officers is also recommended

In 1ural districts the amount of money requited to install and
maintain illumination on even those thorctghfares carrying heavy
night traffic would be enough to impiove and maintain a large
amount of additional highway Taking into account the fact that
even though the principal highways weie illuminated, most motor
vehicles would have to operate also on unlighted highways and
would therefore have to be equipped with adequate headlights, the
Cotnmittee believes that in general it is more important to provide
the greatest mileage possible of impioved toads than to light the
principal thoroughfates now existing

Certain highways connecting communities close together have
become in effect city streets and should be illuminated The pioblem
here, however, is one of complete illumination and is distinguished
fiom what is commonly called highway illumination, which is de-
signed solely to seive the user of the roadway

Anything adjacent to the street or highway which can be ntilized
to reflect light will be of assistance in night diiving Curves, tree
trunks, telephone and tiolley poles, sidewalks, fences and especially
board fences erected at dangeious ciirves and at dead-end stieets, if
painted white or light in color, will be found effective

Where parking is peimitted at night—and it is fiequently per-
mitted at night in sections where it is not permitted in the daytime—
the design of the illumination is important This is especially true
on narrow streets, where lamps mounted low may cause deep shadows
of parked machines out into the center of the sticet, destroying the
effectiveness of the illumination
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