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SUMMARY

This presentation deals with traffic aspects of the two alternate
routings for the proposed Beverly Hills Freeway, particularly with respect
to the impact on the City of Beverly Hills. The two alignments are (1) a
northerly route generally parallel to and near Sunset Blvd., and (2) a
southerly route generally along Santa Monica Boulevard.

Beverly Hills - One Million Population

The City of Beverly Hills, though numbering only 33,400 resi-
dents, is actually the core area of a much larger metropolitan area focused
economically and physically, from a traffic standpoint on the central busi-
ness district. Approximately 380,000 vehicles enter and leave the city
each day, 100,000 going straight through, the remainder having origins
or destinations in the -city. TForty to fifty-thousand vehicles park each

day in the central business district, equivalent to {he parking demand dpn

the downtown of a city of one million population. By comparison, down-

town Los Angeles parks only between 60,000 and 70,000, or about 50

percent more than Beverly Hills. These comparisons serve to emphasize

the importance of Beverly Hills as a traffic generator and the great impor-

tance that must be attached to the matter of providing adequate traffic

service.
T ——————
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Traffic Volume vs. Capacity

The increased pressure of development in the Los Angeles Metro-

politan Area, coupled with expanding commercial agtiviiigs.in Beverly

P

Hills have driven traific volumes steadily upward over the past years
—
(Figure 4).

Fast-west streects are now loaded more heavily than north-south
streets. All major cast-west routes are operating at or above practical
capacity (Figure 9). Tor all g:tt%gt‘-é between Sunset and Olympic, there is
an aggregate overload of 30 percent. Sunset and Santa Monica Blvds. are
both at 50 percent above capacity, Burton Way and Wilshire Blvd., are
carrying loads about 20 percent above practical capacity, and Olympic
is about 30 percent above capacity. This overloading indicates the need
for capacity relief, as will be provided by the Beverly Hills Freeway.

Sunset Boulevard average daily traffic (ADT) has increased from
22,300 in 1947 to 30,000 today in Beverly Hills (Figure 8). Santa Mcnica
Blvd. was carrying 32,500 back in 1947 -- today the ADT is 48,800,
Wilshire Blvd. has shown no appreciable change. But Olympic Blvd.
daily traffic has increased from 30,000 to 40,000 ADT over the 1947-63
period. Considering all arterial routes in the Beverly Hills corridor, be-
tween and including Sunseti to Olympic, the traffic load has increased from
138,000 to about 179,000 daily (screenline east of Rexford).

Traffic in this corridor is expected to grow somewhat faster in

the future, increasing by 73 percent in the year 1990.

ii



Need For Freeway

e

Thus in view of the current 30 percent overload it is evident
that there is no capacity available to serve future growing demand for

east-west movements. Future traffic increases can only cause severe

congestion and safety problems without the substantial relief provided

—

by the proposed Béveriy Hills Freeway. It will be important to keep all
existing E-W arterials open and in operation, as all existing capacity
will be needed as well as the additional freeway capacity. Substantially
all north-south streets must remain cpen, also, since their capacities
will be fully utilized by the year 1990.

Rapid Transit

The question might be asked - won't the planned rapid transit
system absorb enough of the 838 percent increase by 1990 to make a free-
way unnecessary? This can be answered simply in the negative, in view
of the fact that this proposed system will subtract only 12,000 vehicles
per day from the traffic stream in Beverly Hills, out of an anticipated
east-west movement of 325,000 motor vehicles. This will provide im-
portant relief in the peak periods, but leaves enough demand for motor
vehicle traffic to load the proposed freeway plus existing strects to
capacity levels.

Although public transit now accounts for perhaps 7 percent of
total 24-hour average weekday vehicular passenger movement in Los

Angeles, it serves a much more important role in peak hours, particularly

iii
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in the Beverly Hills traffic corridor.

As an example, buses on Wilshire Blvd. alone now transport
about 1,600 passengers in both directions between 5:00 and 6:00 P, M.
(at Beverly) representing 30 percent of the total auto and bus occupants
on this important thoroughfare. If there were no buses -- i.e. passengers
were all to be in autos -- approximately 1,000 vehicles would be added
to the vehicular traffic stream, requiring another two lanes on Wilshire or

on a parallel arterial. The important role of the current bus service is
b ,

very plain indeed.

The proposed "Backbone Route" of the planned metropolitan area
rapid transit system through Beverly Hills will provide a very substantial
assistance to corridor traffic problems. According to the Metropolitan
Transit Authority, 11,000 to 12,000 transit passengers will be riding the
new system who would otherwise be in automobiles on the average day
in the period 1970—80, The peak 20-minute rate of 1,000-1, 100 passen-
gers in the direction of heaviest movement diverted from autc riding is
equivalent to the service provided by two arterial street lanes in that
direction. Thus, during peak traffic hours, the proposed rapid transit
line along the Wilshire Blvd. corridor may be carrying a total load equi-
valent to that carried on a 4-lane highway (taking both directions into
account). Expressed another way, during the peak hour of the typical
day, the rapid transit system may be carrying about 15 percent of the

total load in the corridor.,

iv
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The need for the Beverly Hills Freeway will not in any way be
reduced by the rapid transit route, since cven with it in operation, all
existing streets plus the freeway will be needed to carry the estimated
traffic volumes.

Existing and Future Traffic Patterns

To aid in analyzing freeway needs in the Beverly Hills corridor,
an intensive study was made to analyze traffic origins and destinations
in an area bounded generally by the Beverly Hills north city limits, La
Cienega Blvd. on the east, Pico Blvd. on the south, and Beverly Glen
Blvd. on the west. It was determined that 490,000 motor vehicle trips
begin or end in this area on a typical day at present, 121,000 or one-
quarter of these stemming from the commecrcial "trinngle area" alone.

By 1990, the overall 1oéal trip total is expected to grow by 47 percent;

\
through trips by 97 percent,...But greatly increcased commercial activity

M .

is expected to increase triangle trips by §40 percent, SIS

e, Overall traffic growth of 65 percent is predicted,

It is important to note that the majority of trips in and out of
Beverly Hills are locally oriented. Through traffic, that could conceiv-
ably be bypassed, is 36 percent today and will be increased to an esti~
mated 43 percent by the year 1990 (Figure 22). Much of this, now on
Olympic and Pico, will be diverted to the new Santa Monica Freeway.
Purely through traffic will probably remain between 30 and 40 percent,

in this corridor between Pico and Sunsect,

v
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The high percentage of local trips -- 60 to 70 percent ~- points
up the need for routing the Beverly Hills Freeway so as to best serve trip
origins and destinations in the Beverly Hills area.

Two locations are now under consideration for the proposed
Beverly Hills Freeway. One lies generally along Sunset Blvd. and the
other is along Santa Monica Blvd. The route should be selected which
will best serve traffic in the Belverly Hills area, in view of the fact that
a high percentage of the freeway users will have origins or destinations
in the local area. If the majority of traffic was éimply trying to get
through Beverly Hills without a stop, then the location of the route would
be immaterial. The shortest and cheapest one would be the best, from
the traffic service standpoint. However this is not the case here.

C-D Patterns Favor Santa Monica Routing

As indicated by Figure 24, the concentrations of present and
future trip ends are south of Santa Monica Blvd. , thus much better served
by the more southerly of the two alternate locations. Each dot in this
figure represents the location of 1,000 motor vehicle trip origins or
destinations. The closer the freeway and its access points can be
located to these points, the greater service it can be to these trips.

The feollowing table summarizes anticipated daily traffic volumes
on all east-west routes in the City of Beverly Hills in the center of the
city crossing Rexford and Beverly Drives, in the year 1990. These

data are based on detailed estimates of traffic generation, origin and

vi
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AVERAGE DAILY EAST-WEST TWO~-WAY TRAFFIC IN BEVERLY HILLS

AT SCREEN LINE EAST OF REXFORD DRIVE

TRAFFIC ESTIMATED 1990 AVG.
TRAFFIC TREND CAPACITY DAILY TRAFFIC
1947 195%3 196%
Route ADT? ADT ADT Pract.® Poss .d Sunset Rte, S.M .Rte,
Sunset Blvd. 22,300 24,000 30,000 19,500 40,000 20,000 30,000
Santa ..onica Blvd. (N) 32,500 35,000 46,500 30,500 55,000 55,000 43,000
Burton Way 18,000 17,000 27,100 23,000 42,000 42,000 25,000
Wilshire Blvd. 35,000 35,000 35,000 30,500 55,000 55,000 40,000
Olympic Blvd. 30,000 34,000 40,000 30,500 55,000 45,000 45,000
Local Streets 10,000 10,000 11,000 21,000 30,000 15,000 15,000
Beverly Hills Fwy, 100,000 200,000 84,000 127,000
Diverted to Santa
Monica Freeway - - - - - 29,000 20,000
Total East-West 147,800 155,000 189,600 28%,000 477,000 345,000 345,000
Growth Index 1,00 1.05 1,28 - - 2.33 2,33

@ Summer counts reported in A Report Upon Streets, Parking, Zoning, City of Beverly Hills, by Harland

k
¢

Bartholomew and Asscciates, St. Louis, Mo,, 1948,
Counts sunnlied by City of Beverly Hills.
The practical canacity is defined as the greatest number of vehicles that can nass a given noint on a

roadway or in a designated lane without the trafiic density being so great as to cause unreasonable
delay or restriction to drivers' freedom to maneuver under ~revailing roadway and traffic conditions.

the prevailing conditions and there will be a continual backlog of waiting vehicles,

The possible canacity is the maximum number of vehicles that actually can be accommodated under
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destination, and assignments to all arterial routes, taking into account
comparative travel times and distances by alternate possible routes,
regardless of where trips may begin or end.

With the Beverly Hills Freeway situated in the preferred loca-
tion along Santa Monica Boulevard, a daily volume of 127,000 vehicles
is estimated for the year 1990, as compared to only 84,000 if located in
the more northerly location. Thus it is apparent that the southerly loca-
tion will serve about 50 percent more people than the other. The preferred
location will divert about 34,000 more vehicles per day from parallel
surface streets than the northerly route, providing @ much needed relief
to Wilshire, Burton Way and Santa Monica Blvd. , principally, which
would be operating at intolerable levels of tratfic congestion otherwise,

Thus the Santa Monica Blvd. routing of the freeway not only
benefits its users; it benefits all users of other parallel streets as well
as property owners along those streets by relieving traffic congestion
along those routes to a greater extent than would be true of the Sunset
Blvd. location. Existing east-west strecis will be called upon to carry

an estimated 232,000 vehicles daily in 1990 if the freeway is located

“along the Sunset alignment -- but 198,000 if it is along the Santa Monica

Blvd. alignment, representing a reduction of 34,000 vechicles per day on
existing streets —- equivalent to another Wilshire Blvd. in carrying capa-
city. This would constitute, in effect, a "bonus” of an extra Wilshire
Blvd. for Beverly Hills, provided by the preferred alignment but not by

viii
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43,060 with the Southerly route crwpared 4v o present
day level of 46,500. It would be 55,000 with the Sunset alignment. It will

reduce Burton Way from a current 27,100 to 25,000, in contrast to 43,000
with the Sunset alignment. Wilshire will carry an estimated 40,000 ADT,
slightly more than at present, but well below the maximum possible. The
Sunset route would have 55,000 on Wilshire ~~ an intolerable load. Olympic
will carry more than at present with either {reeway location. Both routes are
far enough to the north, and the Santa Monica Freeway is close enough on
the south to minimize the effect on Olympic.
Because the southerly route is better situated with respect to origins
and destinations of through traffic (as well as local traffic), it will carry 87,000
east-west through trips per day, compared with only 65,000 for the Sunset route.
It is noted that even if all of these 87,000 trips were assigned to the
Santa Monica Freeway, the Beverly Hills corridor would still require the
capacity to be provided by the proposed Beverly Hills freeway.

Depresazd Route

The freeway should be depressed, to allow cross-streets to remain open
and to permit continued service of Santa Monica Boulevard as a major east-west
arterial. The need to maintain north-south streets open for the future is supported

by the traffic projections.
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Currently 33, 100 vehicles cross Santa Monica Blvd. daily, on 24 streect
traffic lanes. Althcugh these lanes offer & capacity of 58,000 ADT, by
1990 the north-south movement will have grown by 50 percent to 50,000
ADT, requiring retention of substantially all 24 lanes.

By depressing and covering the frecway, maximum conservation
of land usc will be achieved. Considering the value of land in Beverly
Hills and the fact that 24 percent of the total city land area is now given
over to streets and highways, the placing of the freeway underground
where it will take up a minimum of land space will be a very desirable
objective.

Covercd Routc

The proposal to completely cover the freeway is, in our opinion,
feasible and practical frem the traffic operations standpoint. Underground
highway facilities of similar size are now operating successfully in
various parts of the country. The Lincoln and Heclland Tunnels under the
Hudson River in New York are both about 1.5 miles in length and carry
81,000 and 58,500 daily vehicles, respectively. The 1.5-milc Baltimore
Tunnel-Expressway, the Queens-Midtown Tunncl in New York, and the
1,300 foot Cahill Expressway in Sidney, Australia, are other cxamples
of below-ground frecways.

Traffic operation in these underground facilities has proven to
be as safe as that on conventional freceways, and considerably safer than
on ordinary city streets. Perhaps the greater degree of surveillance of

X
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such highways and tunnels is part of the answer -- perhaps it is a
greater attentiveness of drivers due to the unusual conditions. What-
ever it is, there seems to be no ext+~ hazard. but rather a safety ad-
vantage for underground highways, which favors the cut and cover de-
sign for the Beverly Hills freceway.

Parking Over Freeway

The space over the Beverly Hills Freeway can be used advan-

tageously for vehicular parking, either as parking at sireet level between
29

the two Santa Monica Roadways (Figurc A), ~rin garage structures in

the same location.

With the freeway in the Sunset location, this cdvantage would
not accrue to Beverly Hills since there is no such demand for parking in
the northerly location as there is along Santa Monica Boulevard, Thus
this factor argues in favor of both the covering of the freewey as well as
its location along the Santa Monica alignment.

A careciul check of existing and projccted futurc parking supply
and demand in the Beverly Hills central business district immediately
adjacent to the proposed freeway route (Santa Monica Blvd. from Rexford
Dr. westerly to the city limits) reveals @ need for 3,565 more parking
spaces by 1990, This might be termed the maximum nccd, and tokes
into account an estimated growth of 40 percent in the commercial arca
busincss activity. Some of the new commercial building activity will

probably be accompanied by provision of integral narking facilities, or

xi
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by opening of new separate off-street parking garages. If we assumc that
all new development and increased parking demand of existing buildings in
the commercial areca would be satisfied by extensive new parking garages
in that area{ this might be regarded as an extreme assumption in the light
of past history)the very minimum necds imaginable would be in excess of
600 spacecs. This is the net loss of cxisting parking due to freeway con-
struction along Santa Monica Blvd. plus anticipated loss of curb parking
because of need for street traffic capacity improvement in the business
area adjacent to Santa Monica Blvd.

It is pertinent to note that street-level parking over 2 "cut and
cover” freeway along Santa Monica Boulevard would provide approximately
700 new spaces, thus taking care of the very minimal neceds cited. The
development of these as parking lots in the {first instance, with later con—
version to structures, if and as needs actually develop, is a logical
course of action,

Parking over the freeway adjacent io the industrial arca would be
advantageous also, in view of a 465-space deficiency predicted for 1890.
Area over the ircewey would provide for 150 spaces on strect level, or
larger capacities in garage structures,

A logical and efficient coordination of o2 major access route and
terminal facilities will thus be effected, by locating the parking immaed-
iately adjacent to the Santa Monica Blvd. , whore parkers can alight and

walk to their destinaticns within the commercial end industrial districts.,
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Summary

- , . , arferials
Summearizing the foregoing: Beverly Hills east-west sireeds arce

now overloadced by 30 percent, with nrospects of @ 73 percent further in-
crease in loading. To handle the future total corridor volume of 345,000
vehicles per day, all cxisting streets must be kept open and functioning,
without interruption or curtailment by the freeway. Rapid transit will
help by carrying about 15 percent of the peak hour load, but will not
diminish the nced for the freeway in any respect. In view of Beverly
Hills' important role as a traffic gencrator -~ the central business dis-
trict is equivalent to that of a city of one million -- the route of the frece-
way must be located so as to serve Beverly Hills trips best, which would
be accomplished by the alignment along Santa Mcnica Boulevard. This
routec will directly scerve 50 percent more total traffic than the more
northerly one. An important additional benefit will accrue since this
route will reduce iraffic problems on existing strects to a much greater
extent than is the case with the more northerly alternate. Thirty-four
thousand additional vehicles per day will be removed from city streets,
cquivalent to gaining a bonus capacity of another Wilshire Blvd. A cut-
and-cover depressed freeway along Santa Monica Boulevard will be a
safe highway, will scrve iraffic better, will permit all important existing
streets to stay copen, and will make it possible to provide parking over
the freeway immediately adjacent to the commercial and industrial dis-

tricts where it is nceceded,

xiii
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Chapter I

INTRODUCTION

This report deals with street and highway traffic in the City of Beverly
Hills, California, a community of 33,400 residents completely surrounded by
the immense urban development of the Los Angeles metropolitan area. Although
the residential population has shown only a modest growth in recent years,
motor vehicle trips to and through this active community have increased sub-
stantially due to a growing commercial center and effects of growth in the Los
Angeles metropolitan area, generally. Besides coping with internal growth
problems and policies concerning future land use types and densities, the City
has had thrust upon it the matter of reaching an agreement with the State Divi-
sion of Highways concerning selection of a route for the proposed Beverly Hills
Freeway. This facility will function as part of the Los Angeles metropolitan
area network of freeways now being constructed, and is proposed to serve east-
west movements in the Beverly Hills traffic corridor. Also the development of
a new metropolitan area rail rapid transit system is currently under study by
various agencies, which would include a main line through Beverly Hills, ser-
ving both local and through passengers.

Recognizing the need for development of sound and comprehensive plan-

ning to guide the City agencies with respect to these and other important matters,



a team of consultants was employed by the City late in 1963 to prepare a
comprehensive Master Plan of development; Eisner-Stewart and Associates,
Wilbur Smith and Associates, and Real Estate Research Corporation, work-
ing in the fields of city planning, traffic engineering, and economic fore~
casting, respectively,

Scope of Study

In view of the impending public hearings by the State Division of
Highways, relative to adoption of a Beverly Hills Freeway route location,
Wilbur Smith and Associates were asked by the City to study and report on
the need for the freeway, the most desirable location (considering the several
alternate routes under study by the State engineers), the need for keeping
north-south streets open and not closed at the freeway, the propriety of hav-’
ing the freeway covered for the majority of its length within the City of Beverly"
Hills, and the effects of having no freeway ramps within the City.

Available Basic Data

Considerable data were made available as to curent land usage and
square footage of buildings, by types, as inventoried by the City of Beverly
Hills.

Traffic volume counts were furnished by the City of Beverly Hills and
the City of Los Angeles. Parking accumulation checks made by the City in
1963 were made available.

A special study of through-traffic was conducted for purposes of this
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study by the City of Beverly Hills.
Previous study reports utilized in the current study include the

following:

A Report Upon Streets, Parking, Zoning - City of Beverly Hills,
Calif. , Herland Baritholomew and Associates, St. Louis, Mo.,
Jan., 1948.

A Parking Study for Beverly Hills, California - Volume I Development
Of Parking Needs, Wilbur Smith and Associates, 1956.

A Parking Plan for Industrial Area - Beverly Hills, California, Wilbur
Smith and Associates, 1957.

Traffic Plan For Century City, Los Angeles, California, Prepared for
Webb and Knapp, Inc., by Wilbur Smith and Associates, 1960.

Traffic Plan - Wilshire Blvd., Beverly Hills, California, Prepared for
City of Beverly Hills by Wilbur Smith and Associates, 1963.

Report on Estimated Traffic and Revenue of the Backbone Route, June

30, 1962, Prepared for Los Angeles Metropolitan Transit Authority by
Coverdale & Colpitts.

The State Division of Highways provided route location data and their
traffic assignment estimaites. DeLeuw, Cather & Co., Consuliing Engineers,
provided construction cost and design data. Sverdrup and Parcel, Consulting
Engineers, provided data on ventilation, lighting and freeway cover costs.

Areca Growth Trends

As illustrated in Table 1 and Figure 1, considerable growth of Beverly
Hills population and surroundings is anticipated. Whereas an increase of
only 15 percent was experienced in the 20-year period 1940-60, the City

Planning Commission estimates a 38 to 56 percent increase in the next 20-
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year period to 1980. For purposes of this study, a median figure of 47 per-
cent was used, representing approximately a 1980 level of 45,000 (this figure
has been considered as saturation; thus 1990 shows no change in Table 1).
This is 35 percent above the current population.

Population growth will stem primarily from a continuation of the grad-
ual transition from lower to somewhat higher residential densities in certain
sectors of the City now zoned for apartment use, according to the Planning
Commission {no rezoning is anticipated).

Table 1

POPULATION GROWTH TRENDS AND PROJECTIONS
Beverly Hills and Environs

YEAR BEVERLY HILLS® BEVERLY HILLSb LOS ANGELES
o TRAFFIC STUDY AREA COUNTY®
Persons Index Persons Index Persons Index
1940 26,823 0.80 2,785,643 0,43
1950 29,022 0.87 4,151,687 0.63
1960 30,817 0.92 6,059,161 0.92
1363 33,400 1.00 65,500 1.00 6,568,447 1.00
1970 38,500 1.15 73,500 1.12 7,750,000 1.18
1980 45,000 1.35 84,500 1.29 10,000,000 1.53
1390 45,000 1.35 95,500 1.46 13,000,000 1,98

ACensus data. Projections based on City Planning Commission estimates

PEstimates by Wilbur Smith and Associates

cProjections by Los Angeles City Planning Commission to 1980. Uniform
rate of increase assumed to 1990.



Traffic growth will undoubtedly exceed the population increase, be-
cause of the more rapid growth in commercial activities and through traffic,
caused by the faster growth of Los Angeles County in general.

Los Angeles County population grew from 2.8 million in 1940 to 6.1
million in 1960, better than a doubling in size. Another doubling by 1990 is

anticipated.
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Chapter II

STREET TRAFFIC CHARACTERISTICS

This chapter gives an account of the regional highway network, pre-
sent and future, and the existing street and highway system in Beverly Hills,

Regional Routes

Situated midway between the Los Angeles city center and Santa Monica
Bay and bordering the southerly slopes of the Santa Monica Mountains, the
City of Beverly Hills is conveniently accessible to regional highway routes.
See Figure 2.

The Hollywood Freeway lies approximately 4 miles east of the city
and the San Diego Freeway is approximately 3 miles to the west. These fac-
ilities serve basically north-south traffic in this area. The proposed future
Laurel Canyon Freeway will provide additional north-~south capacity, connect-
ing with the San Diego Freeway near Inglewood on the south and the Ventura
Freeway in North Hollywood. While its precise alignment is not under con-
sideration at this time, it is possible that this freeway may follow a course
somewhere between La Cienega Boulevard and Fairfax Avenue east of Beverly
Hills.

The Santa Monica Freeway, now under construction will serve east-
west traffic in the Beverly Hills area approximately 1 to 2 miles south of

Olympic Boulevard.
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The proposed Beverly Hills Frecway, for which possible alignments
are currently under study, will serve east-west fraffic in a corridor bounded
generally by the Santa Monica Mountains on the north and the Santa Monica
Freeway on the south.

In addition to thc nearby freeway routes, U,S, Route 66 and California
Route 26, traversing the city on Santa Monica Boulevard and Olympic Boulcvard
respectively, arce significant not only for their regional service but also for
local access within the community.

Major Strects

The map of the existing city streets (Figure 3) illustrates the charac-
teristic gridiron pattern of Reverly Hills' strect system. Exceptions to this
rectangular alignment arc evident to some degree betwcen Santa Monica and
Sunset Boulevards, where gently curving streets occur, and consistenly in
the hills north of Sunsct where the rugged terrain has required windjnhg strects
and cul-de-sacs for residential development. It is also significant to note
the angular differences in grid orientations in the arca between Wilshire and
Santa Monica Boulevards, with the resultant discontinuitics and off-set inter-
scctions particularly on the north-south streets.

The principal cast-west streets are Sunscet, Santa Monica, Wilshire,
and Olympic Boulecvards, Their rights~of-way are approximately 100 feet wide,
except for Santa Monica Boulevard which consists of two roadways, with 85-
foot and 60 to 80~-foot rights-of-way on the north and south roadways res pec-
tively, scparated by a 60-foot wide Pacific Electric Railway Company right-

s Pun
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of-way and a 35 to 40-foot wide row of commercial buildings to the west of
Beverly Drive. It should be noted that the south roadway is not continuous
between Canon Drive and Alpine Drive, This fact establishes the north road-
way as the arterial through this part of the city. The existing character of
the south roadway of Santa Monica Boulevard along the north side of the
business district and industrial arca is essentially that of a local strect scr-
ving traffic related to adjacent properties. Burton Way, also carrying signi-
ficant amounts of east-west traffic, is now a divided roadway on a 170-foot
right-of-way which formerly included Pacific Electric Rajlway Company tracts.
Dimensionally these five streets are set apart from the remainder of the strect
system -- and in fact carry most of the cast-west traffic.

The principal north-south streets vary in right-of-way width from 70
to 80 icet except for certain paris of Rodco and Beverly Drives which arc 100
feet wide.

The rights~of-way and roadway widths of the Beverly Hills major city
strect system are shown on Figurc 3.

Traffic Volumes

The 1963 average daily traffic volumes arc presented in Figurc 4,
with scaled band widths representing the different volumes. It is evident
that the heaviest traffic flows occur in the cast-wcest direction. The threc
strects with the greatest volumes arc Qlympic, Wilshire, and Santa Monica
Boulcvards, with Olympic volumes ranging from 33,000 to 42,000, Wilshirc

carrying from 26,000 to 38,000, and Santa Monica Boulevard serving from
..8._
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25,000 at the east city limit and 34,200 at the west city limit to 58, 100 near
the heart of the city. The two streets with the next highest daily traffic vol-
umes are Burton Way and Sunset Boulevard with 27, 100 and 29,000 vechicles
per day respectively, in their busiest portions. The directional distribution
of peak hour traffic is about 60 percent eastbound in the morning peak and 60
percent westbound in the afternoon peak hour.

The principal north-south streets south of Santa Monica Boulevard are
Beverly, Doheny, and Robertson Drives with daily traffic volumes varying from
12,000 to 18,000. During the morning peak period 5SS percent of the traffic is
southbound. During the afternoon peak there is a balanced counterflow on
these north-south streets.

In the northern part of the City, Coldwater Canon Drive and Benedict
Canon Drive serve the area up to Mulholland Drive and beyond. These streets
carry approximately 16,000 vehicles per day each in the Beverly Hills area
and connect with Rodeo, Beverly, Canon, Crescent, and Rexford Drives north
of Santa Monica Boulevard. The traffic volumes on the latter streets range
from 8,000 to 10,000 vehicles per day in this area.

Knowledge of the variations in traffic flow during the day is important
in planning for future traffic. Daily time patterns of traffic flow on the major
cast-west thoroughfares are listed in Table 2, as traffic volumes per hour and
as percentage of total flow for cach hour. The fluctuations in hourly rates of
flow show the usual correlation with the business and commercial activity of
the community. The peak morning flows occur between 8:00 and 10:00 A. M.

-g-



HOURLY TRAFFIC VOLUME VARIATIONS
Beverly Hills, California

Table 2

NORTH
SANTA MONICA
HOUR WILSHIRE BLVD. OLYMPIC BLVD. SUNSET BLVD. BLVD,
BEGINNING _EAST OF GALE AT DOHENEY WEST OF GLENROY AT BEVERLY
Veh. Pct, Veh., Pct, Veh. Pct, Veh. Pct.
12:00 Midnight 441 1.28 424 1.20 797 3.31 1,120 2.57
1:00 A.M. - 179 0.52 209  0.59 554 2.30 800 1.84
2:00 110 0.32 112 0.31 309 1.28 430 0.98
3:00 54 0.16 63 0.18 153 0.64 240 0.55
4:00 47 0.14 59  0.17 93 0.39 230 0.53
5:00 99 0.29 18] 0.51 71 0.29 100 0.23
6:00 319 0.94 774 2,18 155 0.64 235 0.54
7:00 1,377 4,00 2,307 6.50 453 1.88 965 2.22
8:00 2,202 6.40 2,636  7.44 836 3.47 2,305 5.29
9:00 1,916 5.57 2,387 6.73 1,136 4.72 2,740 6.29
10:00 2,049 5.90 2,172 6.13 1,342 5.58 2,490 5.72
11:00 2,239 6.51 2,251 6.35 1,384 5.75 2,600 5.97
12:00 Noon 2,375 6.90 2,153 6.07 1,558 6.47 2,790 6.40
1:00 P.M. 2,290 6.65 2,127 6.00 1,328 5.51 2,790 6.40
2:00 2,315 6.73 2,314 6.53 1,171 4.86 2,800 6.43
3:00 2,311 6.72 2,467 6.96 1,241 5.16 2,840 6.52
4:00 2,508 7.29 2,677  7.55 1,399 5.81 2,840 6.52
5:00 2,906 8.45 2,986  8.42 1,668 6.93 2,970 6.83
6:00 2,090 6.07 1,954  5.51 1,501 6.24 2,920 6.71
7:00 1,796 5.22 1,488  4.20 1,694 7.04 2,590 5.96
8:00 1,524 4,43 1,009  2.85 1,515 6.29 2,060 4.74
9:00 1,461 4.24 1,005  2.83 1,162 4.84 1,770 4,07
10:00 1,077 3.13 922 2,61 1,168 4,86 1,520 3.49
11:00 704 2.05 771 2.18 1,379 5.74 1,391 3.20
Total 34,389 100,00 35,448 100.00 24,067 100.00 43,536  100.00
Date 12-4-63 4-16-63 9-28-63 7-18-61
=10=



Another peak in traffic occurs about midday, with somewhat greater overall
movement. The principal peak movement is characteristically in the late
afternoon and is seen to constitute about 8. 4 percent of the daily flow on
Wilshire and Olympic Boulevards and slightly less than 7 percent on Sunset
and Santa Monica Boulevards.

Data on peak traffic volumes are especially significant in determin-
ing the adequacy of the traific facilities and in their design and regulation.
It is also important to consider the relationship of the peak hour to the 24~
hour volumes for the different routes. Generally speaking, as total traffic
increases, the peak hour percentage decreases. Table 3 lists certain peak
hour flows by direction as percentages of their corresponding 24-hour volumes.
Apparent in this tabulation are the typiqal diréctional peaks of important ar-
terial routes. The eastbound morning peak and westbound evening peak on
Sunset and Wilshire are grcater than the combined peak, indicating the im-
balance of traffic by direction at the peak periods.

An analysis of daily vehicle intersecting flows at the major arterial
intersections in the city is summarized in Figure 5. An east-west traffic
volume of 138,000 vehicles using 20 traffic lanes intersects with a total
northi~south movement of 84,000 vehicles which use 24 lanes. Assuming
the traffic to be dispersed evenly over all these lanes, the peak load on the
north-south streets would average about 335 vehicles per lane per hour, a
value well within the practical capacity range. On the other hand, the east-

wast traffic would result in average peak hour volumes of 660 vchicles per

1]~
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EAST-WEST TRAFFIC ON:

SUNSET BOULEVARD

SANTA MONICA BOULEVARD
WILSHIRE BOULEVARD
OLYMPIC BOULEVARD

NORTH-SOUTH TRAFFIC ON:

Il STREETS WITH MORE THAN
7,000 VEHICLES PER DAY

84,000 ON 24 LANES *
(335 PER LANE IN PEAK HOUR)

[3 ]
0

138,000 ON 20 LANES
11,592,000,000 (660 PER LANE IN PEAK HOUR )%

* DIRECTIONAL SPLIT 60— 40
PEAK HOUR EQUALS 8% OF ADT

DAILY VEHICLES BEVERLY HILLS TRAFFIC STUDY
CROSSING ON MAIN ARTERIALS Willbur Smith and HAssociates



lane -- more than enough to result in congestion over considerable periods
of time. In effect these intersecting flows produce 11,5 billion crossings
of vehicle paths daily.

Table 3

PEAK HOUR PERCENTAGES OF DAILY TRATFTIC
Beverly Hills, California

ROUTE DIRECTION

E.B. W.B. N.B. S.B. Combined

9-28-63 Sa. Sunset Blvd. West of Glenroy 7.9 7.3

9-29-63 Su. Sunset Blvd. West of Glenroy 9.6 7.5

9=30-63 Mo. Sunset Blvd. West of Glenroy 15.8 12.5 1
10- 8-63 Tu. Sunset Blvd. East of Bev. Glen 11.8 11.2
10- 1-63 Tu. Wilshire Blvd. East of Bev. Glen 9.4 9.9

1962 Wilshire Blvd. East of Beverly Dr. 8.4 9.0

1962 Beverly Dr. No. of Wilshire 5.9 8.2
10- 1-63 Beverly Glen So. of Wilshire 9.4 11.0 1

Note: Pcak directional flows occur at different times for each direction.

Shown in Table 4 and Figure 6 are data concerning intersecting traf-
fic flows along Santa Monica Boulevard. Approximately 65,000 vehicles ap-
proach Santa Monica Boulevard on the north-south streets in this area. It is
significant that 62 percent of these are from the south and that 51 percent of
the total cross the boulevard. Of the 58,000 vehicles entering or leaving
Santa Monica Boulevard at these strects, over 75 percent turn to or from the
south. Figure 7, a diagrammatic composite of the turning movements along
this length of Santa Monica Boulevard, demonstrates the cmphasis on the
southerly oriented movements, related in great measure to Beverly Hills' in-

dustrial area, central business district, and civic center complex.
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14,000

COMPOSITE TURNING MOVEMENTS
SANTA MONICA BOULEVARD
LINDEN DRIVE TO REXFORD DRIVE

40,300

NOTE: THROUGH EAST -WEST TRAFFIC
NOT SHOWN
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Table 4

DAILY MOVEMENT OF VEHICLES ENTERING OR LEAVING
SANTA MONICA BLVD. INTERSECTIONS FROM AND TO THE SCUTH

ENTERING SANTA MONICA LEAVING SANTA MONICA
CROSS FROM SO"U’T?{ ’ TO SOUTH
CROBS STREET AND & TURNING TC STRAIGHT & TURNING FROM
STREET TRAFFIC CROSSING EAST WEST ACROSS EAST WEST
' {tc N.) , » {from N,)}
Linden Dr. 4,000 400 1,500 100 300 1,000 700
Roxbury Dr. 7,400 1,400 1,000 1,000 1,600 1,200 1,200
Bedford Dr. 4,700 1,500 4900 300 1,500 500 500
Camden Dr, 5,400 1,300 700 200 1,300 500 800
Rodeo Dr. 7,400 1, ’EB 1,200 1,400 1,500 1,000 1,000
Reveriy Dr., 12,000 3,50 1,000 1,000 3,500 1,500 1,500
Canon Dr, 12,000 3 Gu{) 1,500 2,500 2,500 1,500 1,000
Crescent Dr. 10,000 2,000 1,000 2,000 1,800 1,700 ¥ 500
Rexford Dr. 14,000 ”f;bOO 2,000 4,000 2,800 2,000 1,500
Totals 76,900 17,100 1G,300 12,900 1€,000 10,800 9,700
DAILY MOVEMENT OF VEHICLES ENTERING OR LEAVING
SANTA MONICA BLVD, INTERSECTIONS FROM AND TO THE NORTH
ENTERING SANTA MONICA LEAVING SANTA MONICA
CROSE FROM NURTH , ; TCO NORTH
JROSES STREET  AND & TURNING TO STRAIGHT & TURNING FROM
SIREET - TRAITIC CROSSING EAST WEST ACROSS EAST WEST
' (to 5 .} {from S.)
Linden Dr, 1,300 300 100 200 400 200 100
Roxbury Or, 4,000 1,800 206 200 1,400 400 200
Bedford Dr. 4,000 1,500 300 200 1,500 3C0 200
Camden Dr. 3,000 1,300 100 160 1,300 100 100
Rodeo Dr. 5,000 1,500 300 700 1,500 300 700
Beverly Dr. 10,000 3,500 800 700 3,500 300 700
Canon Dr. 8,000 2,500 1,000 500 3,000 500 500
Crescent Dr, 6,000 1,800 1,000 200 2,000 700 300
Rexford Dr. 5,000 2,000 1,500 500 2,500 1,000 500
Totals 49,300 16,000 5,300 3,300 17,100 4,300 3,300



Traffic Volume Trends

Traffic volume growth curves plotted from counts taken d mng the
vears between 1946 and 1863 shown in Table 5 and Figure 8 demonstrate the

upward trend in area traffic volumes, Between 1947 and 1963 the traffic

volume crossing a north~south screen line between Sunset and Olympic Boule~

vards increased ap;::roximafelv 27 percent {see Table i6). The combined
traffic on Olympic anta Monica Boulevards near Sepulveda Boulevard
increased almost 95 per com:

Traffic Capacity Vs. Volumes

Tables € lists ranges of peak hour and daily practical capacities for
variousg classes of roadwavs. "Practical capacity” is defined asb the great-
est niumnber of vehicles that can pass a given point on a roadway or in a des~
ignated lane during one hour without t hé traffic density being so great aé e}
cause unreasonable 'd.elay or réstrict.ion to drivers’ freedom to maneuver under
prevailing roadway and traffic conditions. ”Poss;ib}.e capaciiy” is a highezj
value, defined as the greatest number of vehicles that can pass a given point
on a roadway or in & designated lane during one hour under the prevailing road=
way :ﬂ:i.d traffic conditiéns , and cannot be excesded withcut changing one dr
more of the conditions that prevail. These figures provide generalized infor-
maticn regarding average streetl capacities. I is pertinent to note that many

routes in the Los Angeles area are carrying in excess of the practical capacity

‘levels shown in Table 6, However, such loads are being accommodated at

the expense of driver convenience and freedom ¢f movement,
e 14“'
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Table 5

DAILY TRAFFIC VOLUME TRENDS
Beverly Hills and Vicinity

SUNSET | WILSHIRE

YEAR » BIVD, SANTA MONICA BLVD. PIVD. OLYMPIC BIVD,
Fast of Fast of Eastof Eastof East of Fast of East of East of

Rexford Sepulveda Rexford Highland Rexford Sepulveda Rexford La Brea

1963 30,000 43,000 35,009 40,000

1962 31,600 | 39,000 44,000
1961 28,700 36,400 43,000
1960 31,700 28,850 . 36,600 41,700
1959 29,150 27,500 37,200 40,000
1958 26,400 29,000 31,900 |
1957 27400 29,400 31,800

1956 27,200 28,400 30,500

1955 26,000 28,900 30,000

1954 25,400 25,400 29,000 .

1953 24,000 25,508 35,000 23,300 35,000 29,000 34,000

1952 25,200 26,500 | 24,600

1951 24,500 21,600 26,300

1950 23,400 22,200 22,900

1949 27,800 21,800 22,000

1948 21,200 15,500

1947 22,300 21,000 32,500 35,000 19,100 30,000

1946 19,000 ' 17,568

4 North Roadway Only.

Source: State Highway Division Traffic Counts, except for 1947: Bartholomew
Traffic Report, Jan. 1948, To City.



. PEAK HOUR 24-HOUR

TYPE | TOTAL VOLUME TOTAL VOLUME
8-Lane Freeway 8,000 - 10,000 80,000 ~ 100,000
6-Lane Freeway 6,000 ~ 7,500 60,000 - 75,000
4~Lan<-} Freeway _ 4,000 - 5,000 40,000 - 50,000
6~Lane Expressway - 3,000 - 5,300 30,000 - 53,000
4-Lane Expressway 2,000 ~ 3,500 20,000 - 35,000
6-Lane Ar’cerial? 2,000 - 2,700 25,000 - 30,000
4-Lane Arterial” , 1,500 - 2,000 17,000 - 22,000
4-Lane Major Business Street” 1,200 - 1,500 13,000 - 17,000
4-Lane Major Business Street® 900 - 1,350 io,(}oo.» 15,000
3-Lane 1-Way® 1,300 - 1,800 14,000 -~ 20,000
2-Lanc Arterial® 800 ~ 1,200 3,000 -~ 13,000
2-Lane 1-Wayd 1,100 - 1,600 12,000 - 18,000

Table 6

TYPICAL ROADWAY PRACTICAL CAPACITIES

388 feet wide with parking
964 feet wide with parking
56 feet wide with parking
440 feet wide with parking

Wote:

Motor vehicle fraffic capacities based on Highway Research
Board Capacity Manual and Circular 376 Capacity Curves with
adjustments based on subsequent research. Freeway and Ex~
pressway capacities based on A Policy on Arterial Highways

in Urban Arecas, American Association of State Highway Officials

Calculations based on 50 percent signal "go” veriod, 10 per-
cent trucks, 20 percent combined left and right hand turns, one
direction volume two-thirds of other in peak hour, and 9 to 10
percent peak hour relation to 24~hour volume. Higher velumes
can be carried, but with restrictions on freedom of movement.

=
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Estimated capacities of the sast-west streeis in Beverly Hillg are
indicated in Figure 9 together with diagrammatic representations of their
relationships to 1963 vehicle volumes., It is evident that all of the major
cast~west strests are c:urren-tly operating at or above practical capacity
during significant parts cf the day. Santa Monics Boulevard is carrying
over 50 percent more than its practical capacity,

Figure 10 illusirates the relation of north-south tratfic at an i:wW
gcoreen line lyving along Santa Monica Boulevard., At all but two strests,
Rexford and Beverly, daily volume is under capaciiy level.

Thus it is concluded that overcrowding of traffic arteries in fhe

north=-gouth dir-

&

aast-west direction ig much more of a problem than in th
ection,

Current screen line volume and capacily comparisons may be sum~

E~W Traffic Crossing N~S screen line ~ 189,600 vehicles per davy

Practical Capacity - 155,000

N-S Traffic Crossing E-W screen line ~ 118,000

Practical Capacity - 202,800

1T~
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SUNSET BOULEVARD

SANTA MONICA
BOULEVARD

—30,000 - 19,500

-46,500 - 30,500

WILSHIRE BOULEVARD

-35,000 - 30,500

CHARLEVILLE

BOULEVARD @ — 5,000 }- 12,000

OTHER LOCAL STREETS ¥ 6000 |- 9,000

OLYMPIC BOULEVARD

LEGEND
@SN EXISTING DAILY VOLUME

C—— PRACTICAL CAPACITY

1963 TRAFFIC
AT N-S SCREENLINE

EAST OF REXFORD DR.

-40,000 - 30,500

BEVERLY HILLS TRAFFIC STUDY

Wilburn Smith and Hasociates
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Chapter 111

PUBLIC MASS TRANSIT

The part played by public ss transit is a significant considera~-

tion in evaluating areawide requirements for mass movement of people,
Public officials are acutely aware of the need for halance in the over-
all ransportation svsiem and recognifion is given to the fact that the
private automobile alone cannot be expeciad to satisiy the entire de-
mand. Relaxation in efforts to maintain this balance must not be per-
mitted, Although the current trend in persconal transportation is toward
the private auto and away from public transit, it is necessary o con~
tinue efforts to bring about improvement in public fransit and to assure
the freadom of choice made possgible by public transit service, As

the overall area grows and population densitics increase, mass fransit

will become incressingly more meaningiul,

(TJ

rcusses the role of public transit, both existing
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and projected, and its relationship to the highwav system.

The Bole of Public Transit

In the Los Angeles area, public mass fransportation is now an
important component of the overall frangsportation system. Of the

$31

proximate 6,3 million daily person trips made in the metropolitan
ps



area now served by public transit, about 450,000 trips, or 7 percent,
are via buses.  In Beves vy Hills, transzit now carries 30 percent of the

total P, M, peak hour vahicle passengers on Wilshire (2t Beverly).

fthe 1,570 passengers in buses were in autos instead, another 1, 100

vehicles would be added to this corridor in the one hour, 5 (0 6 P. M, ,

veprezenting 40 percent of the load now carried by Wilshire. Thus the
important role of bus transit is clearly demonsirated.

Despite the efficienc
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roadway use, the convenience and extreme flexibility of the automobile
int terms of personal transport hag been reflected in a continuing de~
crzase in transit patronage. Besidential decentralization and the wide-
spread growth of cutlying shopping centers and industrial areag have
compellad depunwm:‘s on the automobile 1o a significant degree. In-
creased wealth and car ownerghip have contribuied to the growth of the
individualized ftransportation mode. Changes in recreati
resulting in part from shorter working hours and greater per capita in~
comeg have accented the frend away from public fransit in irips to the
shore or the mountaing, for example, rather than central city destina~-

tiong served by transit rou

f &
r'(
o

The trend in the use of public fransportation in Los Angeles

1 trips per capita for 2.5 million 1’3@0@19 and total

1 Based on 2. g‘ rHON
iders reported by The Los Angeles Matropolitan Transit

mass transit v
Buthority.
Wilhur 8mitnh and Associates, Tr

.\ri

ilshire Boulevard, 1863

%]

v
7
Prepared for City of Beverly Hills,
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County is shown in Table 7 and Figure 11 which are based on fotal annual

vatronage of the routes making up the present Los Angeles Metropolitan

f\
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Transit Authority svstem. Revealed clearly is the peak
with World War 11 and the decline since that time. During this period
of gradual reduction in patronage, passenger fares were increased in
1948, 1955, 1961 and again in 1962. The current basic fare is 25 cents

for the first zone, Although the trend continues down it may be that a

glight leveling off is occurring., The losses in passengers for 1962 and
1963 were 3.3 and 2.7 percent, respectively, in contrast to a loss of
about 5 percent per vear, on the average, beftween 1950 and 1960,

3

It iz significant that throughout the nation the greatest decrcases
in daily transit patronage have been measurced during off-peak periods,
and rapid transit” has suffered less reduction than other public mass

transit service. This fact correlates with the orientation of most public

susiness districts.

N
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transporation systems toward the high density
Rapid transit has been more successiul in retalning riders, it
is generaliy belisved, because it competes better with the private
auto in terms of travel speed and comfort, and is frequently a more
')

economical, vet dependable, means of commuting to and from work.

Transit is a very important peak-~hour carrier of people, cspeci~

(€8]

Generally defined as those facilities operating on exclusive right-
of-way permitting high speeds and scheduling, independent of general
c conditions.
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500

400

300

TOTAL ANNUAL PASSENGERS IN MILLIONS

200

ANNUAL TRANSIT PATRONAGE

LOS ANGELES METROPOLITAN TRANSIT AUTHORITY
1939 - 1963

BEVERLY HILLS TRAFFIC STUDY

Wilbur Smith and HAssociates
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ANNUAL TRANSIT PATRONAGE
Los Angeles M\,hcm 1

itan Transit Authority

PASSENGERS RATE OF CHANGE
{(Percent)
235,000,000
232,000, 00 - 1.3
248,000,000 + 7.3
297,000,000 +19.3
368,000,000 +23.9
415,000,000 +12.8
430,000,000 + 3.6
437,000,000 + 1.6
468, JOO,UGC + 7.1
417,000,000 =19, %
367,000,000 -13.6
315,000, 000°% ~14,2
285,000,000 - 9,5
260,000,000 ~ 8.8
248,000,000 - 4.5
223,000,000 ~11,2
194,000, 000° -13.0
199,000,000 + 2.6
193,000, 000% - 3.1
182,000,000 - 5.7
184,000,000 R
167,000,0002 - 9.2
153,000,000 - 8.4
148,000,000 - 3.3
144,000,000 - 2.7

a

fal

00

Opcrators strike

ource: Los Angeles

during vear.

Metropolitan Transit Authority
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systems range from 12 percent of the daily total in Toronto to about 28

As shown in Table 8, chserved peak hour use of principal rapid transit

ro

percent in Cleveland., These peak hcours coincide with the peak loads

on streets and highways, it must be noted. Almost half of the day's

total transit traffic occurs in the four pea k hourg and about 85 percent

between 7:00 A, M., and 7:00 P, M. Thus it offers its greatest service

at the very times when relief of overcrowded streets is most needed.

The high percentage cf peak usage indicates a very important

service and at the same time reveals a serious operating problem. The

icant for home-to-work trips along high density travel corridors

peak hours reguire as much as four times the equipment capable of being

operated profitably during other periods.

ti

The role, amount of usage, and significance of public trangporta-

1

on ina particular urban area will be determined by such factors as

trip purpose, populaticn density, family income, and auto ownership.

Work trips will be the most *transit-orienied.

3

Business and shopping

irips are less susceptibie to transit, and social-recreational trips are

least likely tc be made by transii. Of significance to scuthern Californ—

ians are correlations of car ownership and transit usage revealing that

s

. 3 5 e
transit usages decreases as the number of cars per household increases.,
4 Wilbur Smith and Associates, Fuiture Highwavs and Urban Grcwth 51
Automobile Manufacturers Assn, , New Center Building, Detroit, Mich.

A
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DAILY ANTY PEAK-HQOUR RAPID TRANSIT PASSENGERS IN MAJOR CITIES
Typical Weekdav

24-HOUR PEAK-HOUR PEAK~-HOUR
CITY VOLUME VOLUME PERCENTAGE
Rapid Transit
New York City 4,490,000 672,000 15,0
Boston 616,000 108,000 i7.2
Philadelphia 570,000 S4,000 16.5
Chicago 359,000 177,000 18.2
Toronto 250,000 30 Q00 12.0
Cleveland 80,000 . 000 22.5
Commuter Railroads
New York City 465,000 144,000 22.3
Chicago 234,000 68,000 29,1
Philadelphia 100,000 24,000 24.0

Scurce: Gottfeld, Gunither, Rapid Transit in Six Meircpolitan Arcas,
U.S. Government Printing Office, November, 1958

The same relationships between central business district trips,

X

car ownership, and pcpulation density are found to exist; but with the

n
=
)
ol
[32]

increases occurring at a greater rate than for all trangit trip
fact accents the special role of public transportation in serving the
central city.

High density land use affords conditions {avorable to mass
transportation in that riders can be attracted and satisiactory service

can be scheduled. In areas of low density, secondary feeder or shuttle

vehicles would be required -~ for all practical purposes, private autos
MZSW
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Rapid transit, in the future, will provide an important complement

.

’P

~

cially during the

=
Lr

93]
@

to the freeways in the mass movement of people

periods of peak demand, It will also make it possible for high density

areas to exist, such as established business districts and mulii-family

T

apartment areas, by decreasing parking space demands

ol

and offering re~
scrve capacity for future growth.
Freeways will not eliminate the need for public transport, especi-

-

ally in complex and densely urbanized arcas such as Los Angeles County.

2
o

an rapid transit be considered a substitute

-
ot

%]

However, neither
freeway system., The basic needs for the two systems are independent,
although they do support sach other. Freewavs musi continue to serve
practically all off-peak, weskend, and holiday travel needs. Public
fransit in balance with private vehicular transport will provide the opii~
mum service to the area’s increasing population, with cach mode serving

the movement for which it is most appropriate.

Existing Service

wer much of the

[t

As shown in Figure 12, bus routes extend
Beverly Hills arterial street system, viz: Sunset Boulevard, Santa MQnica
Boule*&ard, Beverly Boulavard, Benton Way and San Vicente Boulevard,
Wilshire Boulevard, Olvmpic Boulevard, Canon Drive, Beverly Drive,
Cienega Boulsvard., Gener-—

Beverwil Drive, Robertson Boulevard, and La

ally, service is available around the clock. However, individual sched-

-24-
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ules reflect occasions of low demand in the increased time between buses
during daily off-peak travel periods, special Saturday and Sunday sched-
uling, and even cessation cof weekend and holiday service on certain
routes such as Santa Monica routes 12 and 13, and the southerly portion
of MTA route 21.

With the exception of MTA line 21, running between Burbank and
Culver City, the buses travelling through or to Beverly Hills are oriented
toward the Los Angeles central business district or the city of Santa
Mocenica area, The scheduled peak hour running time cn the Wilshire
Boulevard MTA line 83 is approximately 1 hour from downtown Los Angeles
to Beverly Hills and another 25 minutes to complete the trip to Santa
Monica. During peak periods con this line a special limited semi-express
service is also provided which has a somewhat shorter overall trip time.
Line 4, operating on San Vicente and Santa Monica Boulevards in Beverly
Hills is scheduled for about the same running times between Los Angeles
and Santa Monica.

Although not currently of direct service to Beverly Hills passengers,
it is noteworthy that there are in operation certain bus routes in the
area using existing freeways and affording, to this degree, rapid transit
service. The results of this type of service are reported to be favorable,
and indicate a possible area for expanded bus service related to the devel-

opment of the regional freeway system.

-25-
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Rapid Transit Plans

In 1959, a study and report establishing the need for rapid transit
service along four general route locations was completed.5 This report
was followed by an engineering study of specific alignment, equipment,
and cost estima‘ces.,6 The 75-mile system serving four corridors radiat-
ing from the Los Angeles central business district was estimated to cost
$529 million.

In 1960, Coverdale and Colpitts, retained by the MTA, determined
the estimated net earnings of this four corridor system to be inadequate
for a self-liquidating project. Accordingly the Authority designated the

"

"Backbone Route, " estimated to cost $200 million7, for a study of fin-
ancial feasibility. Finally, on June 30, 1962, Coverdale and Colpitts,
again retained by the MTA, reported that the combined net revenue of
the entire transit system, including surface lines and the Backbone
Route, would be adeguate to retire a necessary bond issue of $288
million in 50 years, and termed the project economically feasible.
The:Backbone Route, subject of the above studies, extends

23 miles from El Monte through the Los Angeles central business district,

along Wilshire Boulevard in Beverly Hills, and thence to Century City

5 Public Transportation Needs in the Area Served by the Los Angeles
Metropolitan Transit Authority, prepared for the Authority by Coverdale
and Colpitts, May, 1959.

6 A Comparative Analysis of Rapid Transit System Equipment and Routes,
prepared for the Los Angeles Metropolitan Transit Authority by Daniel,
Mann, Johnson and Mendenhall, August, 1960.

7 By Daniel, Mann, Johnson and Mendenhall, and by Kaiser Engineers.

-26~
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along Santa Monica Boulevard as shown in Figure 13. At the present
time .consideration is being given a westerly extension to San Vicente
Boulevard (west of the San Diego Freeway). The portion of the route
from the Los Angeles CBD to its western terminus is presently envisaged
as underground. Stations would be located on average spacings of 1
mile with several closer spacings to serve the more significant con-
centrations of activity.

Typical rapid transit scheduled station-to-station travel times,
as projected, are 18 minutes from downtown Los Angeles (Broadway and
Sixth St.) to Beverly Drive, and another 2 minutes to Century City, in-
cluding time for 20-second station stops along the way. Tentative fares
projected for these particular trips would be 45 and 50 cents respectively.
Peak-hour travel times, via auto (including allowance for parking and
walking between parking space and destination), are estimated by
Coverdale and Colpitts at 37 minutes from downtown Los Angeles to the
Beverly Drive transit station. The Downtown Business Mens Association
made studies of off-peak hour driving times in 1960, and indicated a
value of 30 minutes to the intersection of Santa Mcnica at Wilshire, or
about 28 minutes to Beverly at Wilshire, without allowance for parking
etc. Thus it is evident that the rapid transit schedule time would pro-
vide a net saving of at least 10 minutes ~ probably more - as compared
with auto travel time.

Parking spaces are planned at the terminal stations and others

-27-
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which may be located on streets leading to important passenger centers,
to accommodate patrons who are expected to transfer from private auto
to rapid transit. In addition, the numerous MTA lines in the area tribu-
tary to the Backbone Route are anticipated to serve as feeder routes
transfering passengers to and from the transit stations.

Of particular significance to Beverly Hills would be the transit
stations located near Century City, Beverly Drive, aﬁd Robertson Boule-
vard. The aforementioned feasibility study report of the Backbone Route
contains estimates of the numbers of passengers expected to board the
rapid transit trains at the varicus stations. Most significant in regard
to these considerations of the proposed Beverly Hills Freeway is the
estimated diversion of auto users to rapid transit.

The numbers who would be so diverted at the Beverly Hills area
stations are shown in Table 9 and compared with the total number of
passengers estimated for each station.

Table 9
NUMBER OF PASSENGERS BOARDING RAPID TRANSIT
AT BEVERLY HILLS STATIONS

AND DIVERTED FROM AUTOS
Average 1968 Weekday

DIVERTED PERCENT

STATION TOTAL FROM AUTO OF TOTAL
Robertson Blvd. 4,190 - 2,212 53
Beverly Drive 3,589 2,180 61
Century City 9,888 _6,680 68
17,667 11,072 63

Source: Coverdale and Colpitts, op. cit.

-28-
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According to the feasibility study, approximately 11,000 passen-
gers traveling east from these three stations are expected to be diverted
from automobiles during an average weekday in 1968. Of this total,
about 73 percent or 8,000 would board during the peak periods, a signi-
ficant contrast to the current 27 percent of total auto traffic occurring
during the same hours on nearby arterial streets (see Table 2). The
number of eastbound passengers diverted from autos and boarding at
these Beverly Hills locations during the peak 20-minute period is esti-
mated in the feasibility report at 1,600, notwithstanding possible
passenger-to-seat ratios of 1.5 during this time. At an average occus
pancy of 1.4 persons per car, this represents an auto volume in 1968 of
about 1, 140 cars in 20 minutes, equivalent to the capacity of two east-
bound freeway lanes. However, since only 63 percent will be diverted
from autos (the remainder from buses), the rapid transit line can be said
to subtract a volume of autcmobiles that would require the capacity of
two eastbound major arterial lanes, or a 4-lane highway, considering
both directions of flow. The overall patronage of the Backbone Route
is estimated to increase approximately 7 percent by 1980 and 12 percent
by 1990. Thus by 1990 the 20~minute rate of 1,280 vehicles is equi-
valent to two and a half eastbound arterial lanes (at 1,500 vehicles per
lane per hour).

On the basis of these figures, the rapid transit line, with its

capacity equivalent of a 4- to 6-lane freeway during the morning and

~29-
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evening peak hours in the direction of heaviest flow, would provide
welcome relief to freeway users. These estimates of patronage des-
cribe in measurable terms and emphasize the complementary character-
istics of rapid transit and freeways. WNeither mode should be expected
to serve all travel desires. Both systems, working in balance, will

serve the overall requirements of personal transport.
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Chapter IV
TRAFFIC DESIRES

Perhaps the most important part of this study is the determination
of the relationship of the City of Beverly Hills and its environs from the
transportation standpoint. Two main factors are to be considered in this
respect. The first is related to the geographical location of Beverly Hills
within the Los Angeles urban area. No matter what takes place within
Beverly Hills, heavy through traffic desire lines will cross its bounds as a
direct consequence of its location and activities that take place outside its
limits. The second factor concerns the Beverly Hills community, the trans-
portation requirements of its residents, and the traffic attraction of its
commercial, industrial, institutional, and recreational facilities.

Traffic generated by the various land uses are directly related to
the community socio-economic life and its relationship to the entire urban
complex. Existing characteristics and magnitudes of difierent trip categories

have been analyzed to gain a clear picture of the actual transportation pat-

terns within and near Beverly Hills., The study of existing travel patterns

is the subject of the following sections and forms the basis of considera-

tion in developing traffic projections for a future year.
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Traffic Characteristics and Study Area Definition

Traffic that may be observed on the street network of Beverly Hills
is composed of trips having a great number of different origins, destinations
and purposes. Therefore, it is necessary to segregate traffic in the various
categories that are more easily studied, analyzed and expanded.

Trips taking place in the study area may be classified under three

headings: through trips which have no origin or destination within the study

area, internal trips which have both ends within the Beverly Hills area, and

external trips that have one end inside the study areca and the other outside

the study area limits. External trips may be further divided into trips by
residents having a destination outside Beverly Hills and trips by non-resi-
dents coming to Beverly Hills for work, shopping, business, or.other pur-
poses.

To analyze these different categories of trips, @ study area has been
defined and divided into 15 traffic zones. The study area limits or cordon
line follows generally Beverly Glen Boulevard on the west, Pico Boulevard
on the south, La Cienega Boulevard on the east and approximately the city
limit on the north. Zoncs 1, 5, 9 and 13 are located south of Wilshire
Boulevard, zones 4, 8 12 and 15 comprise most of the hillside, while the
other zones cover the entire area between Sunset Boulevard and Wilshire
Boulevard. Zone 10 contains the area known as the "Triangle” and is in
fact the central business district of Beverly Hills. All access routes to

Beverly Hills have been grouped in 11 external stations. Stations A and B

-32-



S |

)

(h MER &N &= ¢

designate the northern access roadways of the Santa Monica Mountains,
stations C, D and E represent all arteries crossing the castern study area
limit, stations F, G, and H are on the south side while I, J and K cross
the cordon line on the Westwood and West Los Angeles side of Beverly
Hills. (See Figure 14.)

Magnitude of Existing Travel

Traffic crossing the cordon line (study area) has been counted by
different public agencies as part of regular area-wide traffic counts.
Counts in the vicinity of Beverly Hills have been made by the Beverly Hills
Department of Public Works, the Los Angeles Department of Traffic and the
Los Angeles County Road Department. The total average daily traffic cross-
ing the cordon in 1962-1963 amounted to about 573,000 vehicles.

Through Traffic

Part of the traffic crossing the cordon has no destination inside
Beverly Hills and recrosses the study area boundary (through traffic). The
determination of the amount of through traffic is of importance in this study
and special care was given to it. In December, 1963 a through traffic study
was conducted by the Beverly Hills Public Works Department. About 10
percent of all license plates were recorded as vehicles entered and left
Beverly Hills on Sunset, Santa Monica, Wilshire and Olympic Boulevards
2nd on Burton Way. More than 3,200 license plates were recorded and
matched to determine for cach of the 4 hour study (1:45 P. M. to 4:45 P.M.)
periods thc amount of through traffic. A summa:ry of this study is given in

3%
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Table 10. On the average all four boulevards studied show through traffic
percentages of less than 30 percent with an overall two-way average of 24
percent. Surprisingly during the P. M. peak hour when through traffic might
be expected to be the highest, the license check on the four boulevards
evidenced consistently lower through traffic ratios. This can be attributed
to a surge of Beverly Hills residents returning home, and local employees,
shoppers etc. returning to their homes outside Beverly Hills.

However higher through traffic ratics were used in the traffic model
to take into account three basic factors that have an impact on the through
traffic survey results. The first factor is due to the inevitable errors of
recording and transcription that are inherent in license plate surveys and
which occurrcnce tends always to diminish the apparent amount of through
traffic. The second condition deals with the fact that the survey was con-
ducted during the afternoon hours and 24-hour total through traffic may be
higher because of greater through movements at other times of the day, es-
pecially immediately after the close of the business day. A third factor
that would reasonably indicate a need for increase of the through traffic
ratios is the fact that Olympic and Sunset Boulevard observations were
not cross checked with each other or with Wilshire and Santa Monica
Boulevards. For example, eastbound traffic entering on Sunset and leaving
Beverly Hills on Santa Monica would not be counted as through traffic.

The matching of license numbers to reveal through trips applied only to

traffic entering and leaving on Olympic or on Sunset, or cn or between
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Table 10

SUMMARY OF THROUGH TRAFFIC STUDY

ROUTE

Sunset Boulevard

Santa Monica Boulevard

Wilshire Boulevard

Olympic Boulevard

All

Eastbound
Westbound
2-Way

Eastbound
Westbound
2-Way

Eastbound
Westbound
2-Way

Eastbound
Westbound
2-Way

Eastbound
Westbound
2-Way

ON EAST-WEST ARTERIALS
Beverly Hills, California

PERCENT THROUGH TRAFFIC

32
18
24

28
29
29

21
11
16

34
25
29

28
21
24

Source: City of Beverly Hills normal weekday checks in Dec., 1963,
1:45 P, M. - 5:45 P, M,

.
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Wilshire and Santa Monica Boulevards.

Through traffic on other roadways crossing the cordori line has
been estimated based on location and relation to the rest of the traffic
carriers and their through traffic ratios. A total of about 105,000 through
trips a day is estimated to represent all traffic that has no destination in
the area but that uses part of the Beverly Hills road network.

External Trips

Considering that 573,000 is the total number of daily cordon
crossings and that 210,000 is the total daily through trips crossings
(double the 105,000 through trips) the balance of 363,000 represents the
total volume of external trips. Through trip cordon crossings therefore
amount to about 36.7 percent of all cordon crossings. External trips
(363,000 ADT) represent 63. 3 percent of crossings, or 77.6 percent of
the total of external and through trips combined (468,000 ADT).

Internal Trips

After having determined external and through trip volumes, only
internal trips remain to be estimated. Internal traffic represents the differ-
ence between the total trip ends and the external trip ends in each zone,

To establish the magnitude of trip ends in each zone, land use has been
analyzed and broken into seven categories: residential, commercial, in-
dustrial, office buildings, hotels, services, and others. The traffic genera-
tion of each land use category has been estimated for each zone and the

total trip ends have been determined for each of the 15 areas, based on
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trip generation indices obtained from studies of other comparable urban
areas.

The 15 traffic zones together generate an estimated 430, 000
vehicle trips daily. About 200,000 of these trips are related to resi-
dential land uses. 90,000 are generated by both commercial and office
buildings, and 110,000 attracted by industrial, hotel, services, and
other land uses. The total number of trip ends in each zone is obtained
by multiplying each land use component by the appropriate traffic genera-
tion ratio and by adding all trip ends together. Table 11 contains a sum-
mary of trip ends and land use data employed in their derivation.

A wide range of trip ends is attributed to the zones depending on
the type and intensity of land use. TFigure 15 presents an illustration of
the trip end distribution. Zone 10, known as the triangle, has the highest
traffic generation with about 121,000 trips per day. Zones 1 and 5 are
the next highest generators while zones 2, 3, 6, 9 and 13 all attract
about 30,000 trips a day.

As indicated previously 363,000 external irips cross the cordon
line and have one end inside the Beverly Hills study area. The difference
between the total number of trip ends and the external trips comprises the
internal trips. The balance of 127,000 trip ends vyields 63,500 internal
trips. Internal trips are composed of intrazonal trips and of interzonal
trips. Both categories are trips that have both ends in the study area,

but the distinction arises from the fact that intrazonal trips have both ends
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Table 11

IAND USE ELEMENTS AND
ESTIMATED TRIP ENDS PER ZONE - 1963

Beverly Hills Study Area

DAILY
MOTOR VEHICLE
ZONE LAND USE Ll CRENTS TRIP ENDS
Retail Office Hotel Services
Number of Floor Floor Floor Floor Industrial Retail
Dwelling Area(l1000 Area(l000 Area(l000 Area(10060 Jobs Jobs
Units Sq.ft,) sq.ft.) sq.ft.)  sg.ft.)
1 2,220 222 1,140 0 764 295 55,000
l 2 3,220 32 145 0 357 64 35,000
@ 3 4,600 27 147 0 229 54 43,000
1 4 560 27 125 100 50 54 12,000
5 4,010 204 1,319 71 937 275 74,000
6 2,930 26 43 0 45 2,250 52 30,000
7 830 0 0 0 0 ' 12,000
8 410 0 0 0 0 6,000
9 2,970 31 125 0 32 : 62 27,000
1 1,230 1,435 2,937 836 614 1,915 121,000
11 930 0 0 0 0 13,000
12 - 660 0 0 104 0 10,000
13 1,250 64 300 1,000 rms. 36,000
14 660 0 0 (C-Club) 0 11,000
15 390 0 0 0 0 ' 5,000

26,870 - 2,068 6,281 2,111 3,028 2,250 2,771 490,000



in the same zone and that interzonal trips have ends in different zones.
The magnitude of intrazonal trips depends on the mix of land uses in each
zone and of the zone size. They are estimated to total about 6,500,
leaving 57,000 interzonal trips. Intrazonal trips will not be considered
in further steps of this study due to their negligible effect on the main
arteries of the roadway system.

Origin-Destination: Pdttern = 1963

The preceding " analysis established the quantities of trip ends of
study area zones. Next, the various irip ends were connected, to form
a pattern of trip origins and destinations, required for route assignments.

Because existing origin-destination data obtained by home inter-
views and roadside driver interviews are not available, a mathematical
model was developed and used to estimate trip patterns. The purpose of
the model is to simulate all the movements that take place on an average
day within, through, to, and from the study area. Once the model is com-
pleted, its validity must be checked against the actual traffic volumes
obtained by field counts. If too much difference is revealed, adjustment
of the model is required.

The pattern of through traffic was derived directly from the through
traffic survey and is shown in Table 12 and Figure 16. Once through
traffic is subtracted from the total external station crossings, the magni-
tude of external traffic is revealed.

The external traffic model is basically related to three major ele-

-39~
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Table 12
1963 AVERAGE DAILY TRAVEL DESIRES

THROUGH TRIPS CROSSING STUDY AREA
Beverly Hills Study Area

STATION OF ORIGIN OR DESTINATION

A B c D E F G H i ] K
% |a 2,500 1,000 500 500 100 150 100 150 400
= [P 2,500 1,000 500 250 30 70 100 150 400
= o 2,590 370 740 14,000 5,600
= Jdp 4,900 700 1,400 12,200 8,000 2,600
C HE 11,770 2,230 4,000 17,800 3,400

L & 4r 770 420

P = &G 110 60
QEH 220 120
S
5

K

Station
Volume 5,400 5,000 28,300 31,800 40,200 21,200 3,600 6,700 31,300 26,300 9,000



ments: external trip volumes at the external stations, external trip ends
in the 15 traffic zones, and a decreasing attraction rate with increasing
travel time between zone and station. An origin-destination tabulation
of the 363,000 movements between the 15 zones to each external staticn
is presented in Table 13 and Figure 16. Heaviest traffic desire lines take
pléce between zones of high traffic attraction such as 1, 3, 5 and 10 and
busy external stations such as C, D, E, F, T and I. Specific movemenis
may be as high as 15,000 to 18,000 ADT.

The distribution of the 57,000 interzonal trips was based on a
gravity model. The total internal trips emanating from a zone were dis-
tributed to each other zone directly in proportion to the other zone's attrac-

tion and inversely in proportion to the travel time between them. 1 Esti-

mated numbers of work, shopping, and other types of trips were distributed
separately. Attraction relates to the appropriate measure of attraction for
a trip purpose. For example, the number of jobs in a zone would be a
measure of the attraction for work trips; commercial floor area for shopping
trips, etc. Table 14 and Figure 17 illustrate the zone to zone movements
within the study area. Again, the heaviest traffic desires take place ke-
tween zones which have substantial concentration of trip ends; namely 1,

3, 5, 10 and 13.

1 This method of estimating trip origin-destination distributions is commonly
referred to as the "gravity model"” and is widely used by planning agencies.

It has been proven io be reliable in numerous research studies.

i) 1=
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Table 15

TRIP END GROWTH FACTORS
AND ESTIMATED TRIP ENDS PER ZONE - 1990

Beverly Hills Study Area

DAILY
TRIP END MOTOR VEHICLE
ZONE GROWTH FACTORS . TRIP ENDS
Commercial .
Residential Activity  Employment Total Net Growth Index
Dwelling Trip Ends
Units per D.U.

1 1.30 1.28 1.38 1.33 79,800 1.46
2 1.30 1.28 1.38 1.00 53,900 1.56
3 1.30 1.28 1.38 1.00 69,200 1.59
4 1.20 1.20 1.38 1,00 16,600 1.37
5 1.30 1.28 1.38 1,40 110,200 1.49
6 1.30 1.28 1,38 1,09 45,900 1,53
7 1.11 1.20 - - 14,900 1.28
8 1.20 1.20 - - 7,900 1.39
9 1.30 1.28 1.37 1.00 43,500 1.59
10 1.30 1.28 1.38 1.37 169,300 1.40
11 1.10 1.20 - - 16,200 1.25
12 1.20 1.20 1.40 - 13,400 1.38
13 5.27 0.76 1.90 1.38 86,100 2.40
14 1.20 1.20 1.40 - 15,500 1.38
15 1.20 1.20 - - 7,500 1.36

Study
Area 1.27 1.08 1.43 1.26 749,900 1.563

-45~
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to station movements by the average growth factor method. This growth
factor is a composite of the external and internal zone growth represent-
ing ends of trips passing through a given station. (Locations of outside
ends were estimated on the basis of assumed average trip lengths.) Pro-
jected land use and traific growth outside the study area, have been est-
imated by Wilbur Smith and Associates on the basis of Regional Planning
Commission data.

Future internal traffic was determined by applying the gravity
model to future trip ends in each zone, as derived from projected land
use data.

Origin-Destination Pattern - 1990

Projected through trips for the year 1990, obtained as explained
in the preceding paragraph, amount to a total of 207,000. This total
amount of traffic represents the total daily traffic desire through the
area (see Table 16 and Figure 18).

External traffic desires for 1990 are expected to amount to about
532,000 daily movements. Heaviest traffic will take place between zones
with high trip end densities and stations with large volumés , s shown
in Table 17 and Figure 18. Movements between zones 1, 3, 5, 10 and 13,
and external stations C, D, E, F, I and J will range from 5,000 to 23,000
for cach specific movement.

Internal trip cesires »f 1990, presented in Table 18 and Figure 19,

are expected to reach about 94,000 movements a day. Heaviest traffic

-



---"l---llll--.---l

Table 13

1963 AVERAGE DAILY TRAVEL DESIRES
TRIPS CROSSING STUDY AREA BOUNDARY
Beverly Hills Study Area

STATION OF ORIGIN OR DESTINATION TOTAL
A B C D E F G H I J K

Z 1 600 500 3,400 7,300 11,500 6,400 900 600 3,100 3,200 900 38,400

g 2 200 200 3,300 7,900 4,300 3,300 700 400 2,100 3,100 600 26,100

< 3 200 200 6,900 9,800 3,700 3,100 600 500 1,300 3,900 1,400 31,600

E 4 100 100 1,500 1,600 1,000 300 200 100 300 700 400 6,300

2 700 600 6,900 9,800 15,400 8,700 2,200 1,600 6,300 6,600 1,200 60,000

& Al 6 200 200 3,800 5,400 3,800 2,100 800 600 1,700 2,600 1,000 22 200
s Eg 7 100 100 1,500 2,100 1,000 600 200 100 300 1,100 600 7,700
> 8 100 = 800 700 500 200 100 100 200 200 300 3,200

5 9 400 300 1,600 2,400 3,400 1,200 900 900 3,100 3,200 800 18,200

210 3,800 3,700 11,500 16,300 15,200 5,600 2,900 3,800 13,800 18,000 5,900 100,500

Of11 100 100 1,300 1,900 1,000 300 300 360 1,100 1,500 800 8,700

8 12 100 100 600 90¢C 300 200 100 100 600 1,000 700 4,700

wl 13 1,200 1,200 2,300 3,200 3,000 800 500 1,900 5,100 4,300 1,200 24,700

% 14 200 200 800 1,100 1,000 300 100 500 1,300 1,700 500 7,700

N| 15 - - 400 500 300 200 100 200 500 500 400 3,100

TOTAL 8,000 7,500 46,600 70,900 65,400 33,300 10,600 11,700 40,800 51,600 16,700 363,100
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Table 14
1963 AVERAGE DAILY TRAVEL DESIRES

TRIPS BETWEEN STUDY AREA ZONES
‘Beverly Hills Study Area

ZONE OF ORIGIN OR DESTINATION

ZONES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 - 1,100 1,800 700 2,000 1,000 600 300 1,200 2,500 500 500 1,300 400 200 14,100
zl 2 - 700 500 900 500 200 200 600 1,300 300 200 600 200 200 6,400
g 3 - 600 1,300 600 400 200 700 2,100 400 300 900 300 200 8,000
| 4 -~ 800 400 300 100 400 700 300 300 400 200 100 3,800
5 s © - 800 400 300 900 2,300 500 400 1,300 300 300 7,500
~oal6 - 200 200 500 1,200 200 400 600 200 200 3,700
A - 100 200 700 200 200 300 100 - 1,800
&l 8 - 200 500 100 200 200 - - 1,200
=| @ - 1,600 300 300 900 300 200 3,600
o1k o0 ~ 800 900 1,700 600 400 4,400
|l - 200 400 200 100 900
0|12 | - 600 200 200 1,000
SL3 | - 400 200 600
il : - 100 100
(2315 - =

N

TOTAL -— 1,100 2,500 1,800 4,800 3,300 2,100 1,400 4,700 12,900 3,600 3,900 9,200 3,400 2,400 57,100

{
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To check the model, all trips crossing a north-south screen line
located just east of Rexford Drive (see Figure 14) were determined from
actual ground counts and compared to the combined internal, external,
and through trips estimated by the model to be crossing the same screen
line. This check indicated that the estimated volumes were within 6 per-
cent of the actual ground counts. Thus the accuracy of the traffic model
was verified.,

Basis for Projection

Projected land use for each zone of the study area, prepared by
Real Estate Research Corporation and Eisner-Stewart and Associates
(both acting as consultants to the city), supplemented by data from the
City Planning Department, provided the basis for future motor vehicle trip
generation estimates for each traffic zone. Table 15 summarizes 1990
land use growth indices and corresponding motor vehicle trip generation
totals per zone.

Projected through trips have been determinced by expanding existing
through trips by growth indices varying according to estimated locations
of trip origins and destinations. The future population growth predicted by the
Los Angeles Regional Planning Commission for ecach of the zones of origin
and destination for a particular through trip component were averaged and
applied to the current corresponding volume. Combining all components,
the future through traffic was derived.

Externzl traffic was estimated by expansion of the existing zone

selidles
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STATION OF ORIGIN OR

DESTINATION
AU RIDIQUEm g QWP

Station
Totals

- - En 1] O e . N s L [
Table 16
1990 AVERAGE DAILY TRAVEL DESIRES
THROUGH TRIPS CROSSING STUDY AREA
Beverly Hills Study Area
STATION OF ORIGIN CR DESTINATION
A B C D E F G H I ] K
4,900 1,640 820 740 250 410 170 330 740
4,935 - - 1,640 820 330 165 80 160 330 740
8,535 1,230 2,460 1,640 23,000 7,600
11,500 1,640 3,28021,700 16,600 7,700
23,800 3,310 5,750 37,300 8,200
1,200 595
200 75
330 170
10,000 9,200 54,300 65,700 80,000 46,700 6,870 12,480 62,700 49,300 16,780
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Table 17
1990 AVERAGE DAILY TRAVEL DESIRES
TRIPS CROSSING STUDY AREA BOUNDARY
Beverly Hills Study Area

STATION OF ORIGIN OR DESTINATION TOTAL

A B @ D E F G H I J K

r

1,200 1,000 5,000 10,800 17,100 8,600 1,300 800 4,800 4,900 1,400 56,900
20U 400 5,000 12,100 6,600 4,600 1,000 500 3,300 4,900 900 39,700
400 400 10,500 15,000 5,700 4,300 800 700 2,100 6,100 2,200 48,200
200 200 2,200 2,300 1,400 400 300 100 400 1,100 600 9,200
1,400 1,200 10,300 14,600 22,900 11,700 3,000 2,200 9,600 10,100 1,800 88,800
400 400 5,700 8,000 5,700 2,900 1,100 800 2,600 4,000 1,500 33,100
200 200 2,100 3,000 1,400 700 300 100 400 1,600 300 10,900
200 - 1,200 1,000 700 300 100 100 300 300 400 4,600
800 600 2,400 3,700 5,200 1,700 1,300 1,300 4,900 5,000 1,300 28,200
6,400 6,200 14,700 20,900 19,400 6,500 3,400 4,400 18,200 23,800 7,800 131,700
200 200 1,800 2,500 1,400 400 400 400 1,500 2,100 1,100 12,000
200 200 100 1,300 400 300 100 100 900 1,400 1,100 6,100
2,800 2,800 4,300 6,000 5,700 1,400 900 3,300 9,900 8,300 2,300 47,700
400 400 1,200 1,600 1,400 400 100 600 1,900 2,500 700 11,200
- - 500 700 400 300 100 300 700 700 600 4,300
15,200 14,200 67,000 103,500 95,400 44,500 14,200 15,700 61,500 76,800 24,600 532,600
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Table 18
1990 AVERAGE DAILY TRAVEL DESIRES
TRIPS BETWEEN STUDY AREA ZONES
Beverly Hills Study Area
ZONE OF ORIGIN OR DESTINATION

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
- 1,600 2,500 600 2,400 1,300 500 300 1,600 4,100 400 500 3,700 300 200
- 1,100 600 1,400 700 200 200 800 2,500 200 400 2,400 200 200
- 800 2,200 1,000 400 300 90C 4,200 400 500 3,500 300 200
= 700 500 100 100 500 900 100 300 900 100 100
- 1,200 400 300 1,400 3,100 400 600 4,400 300 300
- 200 200 700 2,300 200 400 2,100 300 200
- - 200 700 - 200 600 100 -
- 200 600 - - 600 = -
- 2,900 300 500 3,100 300 200
- 600 1,300 7,100 800 500
- 200 800 100 -
- 1,500 100 100
- 1,000 600

- 1,600 3,600 2,000 6,700 4,700 1,800 1,400 6,300 21,300 2,800 4,900

30,700 3,900 2,600

20,000
10,900
14,700
4,300
12,400
6,600
1,800
1,400
7,300
10,500
1,100
1,700
1,600

94,300



movements will take place between zones 1, 3, 5, 10 and 13.

Daily trip ends in all 15 zones together will reach a total of

720,000 in 1990. This is @ 47 percent growth over the 1963 total of

490,000.

Table 19 summearizes the trip estimates.

Table 19

SUMMARY OF PRESENT AND FUTURE

DAILY MOTOR VEHICLE TRIP ESTIMATES

Beverly Hills Survey Area

1963 1990 GROWTH
Study Area Trip Ends 490,000 720,000 47%
Beverly Hills Triangle Trip Ends 121,000 169,000 40%
Century City Trip Ends 36,000 86,000 140%
Through Trips 105,000 207,000 897%
External Trips 363,000 532,000 46%
Internal Trips 63,500 94,000 48%
Cordon Crossings 573,000 946,000 65%

Century City

Covering over 250 acres in zone 13 of the situdy area, the Century
City development (now under construction) comprises a major part of that

zone and, when finally developed, will constitute 2 major traffic genera-
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tor in the area, with trip ends equal to 50 percent of those generated by
Beverly Hills central business district (in 1990). It is situated between
Santa Monica Blvd. and Pico Blvd., directly west cf the Beverly Hills
City Limits. Ultimate development calls for approximately three million
square feet of office space, a major retail shopping center, a hotel and
over 10,000 residential apartment units, a large theater, and a motel.

Based on the planned ultimate development of Century City, it
can be anticipated that over 31,000 automobiles will visit the site daily. 2
Approximately 23,000 parking spaces will be required, with about one-
third of these serving apartment areas.,

The heaviest traffic movements will occur during the afternoon
peak, and should be expected to coincide with the highway peaks in the
area. Most of this heavy traffic will be created by the office buildings
in the Century City project, augmented by residents returming to the apart-
ment areas. It should be noted that the traffic estimates have assumed a
2-hour period for dispersing the office building employees and approxi-
mately 40 percent transit patronage by these people (approximately
2,000 passengers).

During the initial stages of development, it is anticipated that
about half of all site-bound traffic will traverse Beverly Hills, via Santa

Monica Boulevard (22 percent), Wilshire Boulevard (S percent), and

2 Traffic Plan For Century City, 1960, prepared for Webb and Knapp, Inc.,
by Wilbur Smith and Associates.
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Olympic Boulevard (19 percent). Approximately 29 percent will approach
from the west via Santa Monica, Beverly Glen, and Olympic Boulevards,
and 21 percent via Pico Boulevard, as shown in Figure 20.

The future distribution of traffic in the Century City zone, of
course, will be influenced by the development of freeways in the western
Los Angeles area. The traffic distribution developed by Wilbur Smith and
Associates as part of the traffic plan for Century City, was based on the
assumption that the Beverly Hills Freeway would exist on the Santa Monica
Boulevard alignment in this area. The diagram of future Century City
traffic distribution, reproduced in Figure 21, demonstrates the continued
significance of the heavy traffic to the east of this location.

With the ultimate development of Century City, a significant por-
tion of the anticipated peak hour traffic volumes on the study area street
system will be Century City traffic. During the afternoon peak hour,
approximately 8,500 vehicles will leave the site, and over 4,800 will
enter. Santa Monica Blvd. and the Beverly Hills Freeway will be called
on to carry almost 2,000 vechicles eastbound, approximately 25 percent
of the total eastbound load anticipated on these two arteries in Beverly
Hills. Olympic Blvd. will carry about 1,300 eastbound from Century City,
perhaps half of the total directional load on this artery in Beverly Hills.
The anticipated traffic volumes on approach roadways during other hours
will be less, but will constitute a substantial portion of total study area
traffic.
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Chapter V

NEED FOR BEVERLY HILLS FREEWAY

Projections of future traffic volumes and patterns of origin and
destination definitely establish the need for an east-west freeway through
Beverly Hills, as brought out in this chapter.

Corridor Needs

The Beverly Hills east-west traffic corrider may be defined gener-
ally @s bounded by the mountains on the north and Pico Boulevard on the
south. The east-west corridor to the south of this will be served by the
Santa Monica Freeway now under construction, and planned to extend
west to the Pacific Qcean at Santa Monica (see Figure 2).

A projection of travel desires in the Beverly Hills traffic corridor,
illustrated by Table 20 and Figures 8 and 22, shows the need for a con-
siderable increase in traific capacity in the future, East-west arterials
are now loaded to a level that is within the range between practical and
possible capacity, meaning that in a very few years the maximum level
will be reached, and what is now congestion and driver delay will become
stagnation. Through east-west traffic alone will grow from a current esti-
mated volume of 64,000 to 124,000 by 1990. The traffic assigned to the

proposed freeway in 1990 (Table 20) would hopelessly overload existing
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1990
48,000 VEH.

29,400 19,200
local thru
26,000 VEH.
1963
1990
465,900 VEH.
1963
283,000 VEH.
1990
291,700 VEH.
1963
175,000 VEH.
BEVERLY
100,000
: ‘200,000
thru
HILLS

DAILY TRAFFIC
APPROACHING
AND LEAVING THE
BEVERLY HILLS
TRAFFIC

STUDY AREA

1963
86,000 VEH.

74,400 NORTH
local

BEVERLY HILLS TRAFFIC STUDY
140,400 VEH. Wilbur Smith and HAssociates 2 2

1990

66,000
thru



AVERAGE DAILY EAST-WEST TWO-WAY TRAFFIC IN BEVERLY HILLS
AT SCREEN LINE EAST OF REXFORD DRIVE

Table 20

TRAFFIC ESTIMATED 1990 AVG.
TRAFFIC TREND CAPACITY DAILY TRATFIC
1947 195% 1963 »
Route ADT® ADT ADTb Pract.® Poss.dSunset Rte. 3, M. Rte,
Sunset Blvd, 22,300 24,000 30,000 19,500 40,000 20,000 30,000
Santa ..lonica Blvd. (N) 32,500 35,000 46,500 30,500 55,000 55,000 43,000
Burton Way 18,000 17,000 27,100 23,000 42,000 42,000 25,000
Wilshire Blvd. 35,000 35,000 35,000 30,500 55,000 55,000 40,000
Olympic Blvd. 30,000 34,000 40,000 30,500 55,000 45,000 45,000
Local Streets 10,000 10,000 11,000 21,000 30,000 15,000 15,000
Beverly Hills Fwy. 100,000 200,000 84,000 127,000
Diverted to Santa
Monica Freeway - - - - - 29,000 20,000
Total East-West 147,800 155,000 189,600 258,000 477,000 345,000 345,000
Growth Index 1.00 1.05 1,28 - - 2.33 2,33

a

k
c

Summer counts reported in A Report Upon Streets, Parking, Zoning, CTity of Beverly Hills, by Harland

Bartholomew and Associates, St. Louis, Mo., 1948,
counts sunnlied by City of Beverly Hills,
The practical canacity is defined as the greatest number of vehicles that can nass a given »~oint on a
roadway or in a designated lane without the wraffic density being so great as to cause unreasonabhle
delay or restriction to drivers' freedom to mancuver under ~revailing roadway and traffic conditions.
The possible canacity is the maximum number of vehicles that actually can be accommodated under
the prevailing conditions . and there will be a continual backlog of waiting vehicles,



streets without the freeway,

Table 20 illustrates a projection of total corridor volumes cross-
ing @ north-south screen line cast of Rexford Drive, based on the travel
projections discussed in Chapter 1V, and assignments to all east-west
routes.

Figure 22 illustrates the current and future volume and character
of traffic approaching and leaving the Beverly Hills traffic study area
(sec also Table 21). A 65 percent growth at the castern edge of the study
area is anticipated between 1963 and 1990, the through traffic growing
by 95 percent and local traffic (beginning or ending within the Beverly
Hills study area) growing by & lesser amount, 45 percent, A similar
growth on the western edge is anticipated from 175,400 vehicles, now,
to 291,700 in 1950. Growth at the north and south edges will be 88 and
53 percent, respectively.

Aliernate Freeway Locations vs. Trip Ends

Figure 23 illustrates alternate freeway route locations now under
consideration. Figure 24 illusirates their relationship to locations of
estimated current and future trip ends. It is evident that the southern-
most routes are most advantageously located with respect to trip origins
and destinations, concentrated south of Santa Monica Blvd., Each dot in
the figure represents 1,000 motor vehicle trip origins or destinations.

The closer the freeway ~nd its access points can be located to these
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Table 21

AVERAGE DAILY TWO-WAY TRAFFIC AT BEVERLY HILLS STUDY AREA CORDON LINE
1963 and 1990

EXTERNAL STATION 1963 VEHICLES GROWTH FACTOR 1990 VEHICLES
North Cordon Line Through Local Total Through Local Total Through Local Total
A .Bev.Clen & Benedict 5,400 8,000 3,400 1.85 1.90 1.88 10,000 15,200 25,200
B.Coldwater, Etc. 5,000 7,500 12,500 1.84 1,90 1.87 9,200 14,200 23,400
Subtotal 10,400 15,500 25,900 1.84 1.90 1.88 19,200 29,400 48,600
Fast Cordon Line
C.Sunset & Sta.Monica 28,300 46,600 74,900 1.92 1.44 1,62 54,300 67,000 121,300
D.Melrose, Beverly, 3rd &
S.Vinc, 31,8060 70,900 102,700 2.06 1.47 1.65 65,700 103,500 169,200
E.Wilshire, Olympic & Pico 40,200 65,400 105,600 2,00 1.46 1.66 80,000 95,400 175,400
Subtotal 100,300 182,900 283,200 1.95 1.45 1,65 200,000 265,900 465,900

-99-

South Cordon Line

F.LaCienega & Robertson 21,200 33,300 53,700 2.20 1.34 1.70 46,700 44,500 91,200
G.Beverly 3,600 10,600 14,200 1,82 1.34 1.48 6,870 14,200 21,070
H.Beverwil & Motor 6,700 11,700 18,400 1.86 1.3 1.53 12,480 15,700 28,180
Subtotal 31,500 55,600 86,300 2.08 1.34 1.53 66,050 74,400 140,400
West Cordon Line
I.Pico & Olympic 31,300 40,800 71,800 2.00 1.50 1.73 62,700 61,500 124,200
J.Sta.Monica & Wilshire 26,300 51,600 77,900 1.87 1.49 1.62 49,300 76,800 126,100
K.Sunset 9,000 16,700 25,700 1.87 1,47 1.61 16,780 24,600 41,380
Subtotal 66,600 109,100 175,400 1.98 1.49 1.66 128,780 162,900 291,680

Total 208,800 363,100 579,500 1.98 1.47 1.66 414,030 532,600 946,580
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points, the greater service it can be to these trips.

Comparative Traffic Assignments

All trips shown in Tables 16 through 18, which represent the
estimated future travel desires within Beverly Hills, have been manually

assigned arterial streets and to the alternate freeway routes, taking into

account both time and distance for alternate possible travel routes between

each zone or station of origin and destination. The resulting traffic vol-
umes cn the freeways are shown in Figure 25.

The Sunsét Blvd. route would serve considerably less traffic than
the Santa Monica Blvd. route, due to the "out of way" location of the
northern route with relation to trip desires. Thus, the Sunset route daily
volumes would average 84,000 to 88,000 in the City of Beverly Hills,
depending on location. However the Santa Monica Blvd. route location
would average 127,000 vehicles per day.

Table 20 illustrates anticipated traffic loadings of other arterials
near Rexford. All will be carrying capacity traffic loadings. Congestion
will be much worse with the Sunset Route as compared with the Santa
Monica Boulevard route in view of the lesser diversion of through traffic
provided by the former route. It is estimated to carry 65,000 ecast-west
through trips per day, as compared tc 87,000 for the more southerly
route.

The preferred location will divert about 34,000 more vehicles per

day from parallel surface streets than the northerly route, providing a
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much needed relief to Wilshire, Burton Way and Santa ivionica Blvd.,
principally, which would be operating at intolerable levels of traffic
congestion otherwise,

Thus the Santa Monica Blvd. routing of the freeway not only benefits
its users; it benefits all users of other parallel streets as well as property
owners along those streets by relieving traffic congestion 2long those
routes to a greater extent than would be true of the Sunset Blvd. location.
Existing east-west streets will be called upon to carry an estimated
232,000 vehicles daily in 1990 if the freeway is located along the Sunset
alignment —- butl98,000 if it is along the Santa Monica Blvd. alignment,
representing a reduction of 34,000 vehicles per day on existing streets --
equivalent to another Wilshire Blvd. in carrying capacity. This would
constitute, in effect, a "bonus" of an extra Wilshire Blvd. for Beverly
Hills, provided by the preferred alignment but rot by the more northerly
one,

As shown in Table 20, the Santa Monica location for the freeway
will reduce Santa Monica Boulevard to 43,000 ADT in 1890, somewhat
less than its present day volume level of 46,500. It would be 55,000
with the Sunset alignment. It will reduce Burton Way from a current
27,100 to 25,000. Burton Way would carry 45,000 with the Sunset align-
ment. Wilshire will be carrying an estimated 40,000 ADT, slightly more
than the 35,000 now being carried, but well below maximum possible

capacity. The Sunset route would leave 55,000 on Wilshire -- an intol-
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erable load. Olympic will carry slightly more than at present with either
location for the freeway., Both routings are far enough to the north, and
the Santa Monica Freeway is close enough on the south to make it immat-
erial which route is chosen, as far as Olympic is concerned.

The Sunset route would carry only 65,000 east-west through trips
per day, as compared to 87,000 for the more southerly route. This is
because the Santa Monica Blvd. location is better situated with respect
to origins and destinations of through traffic (as well as local traffic).

The effect of the Santa Monica Freeway, now under construction,
has been considered as shown by the diversions to this route varying with
the alternative locations of the Beverly Hills Freeway. However, the
Santa Monica Freeway does not appear to offer much in reducing the traific
load in this corridor. Even if all of the through traffic assigned to the
Beverly Hills Freeway (87,000 ADT) were assigned instead to the Santa
Monica Freeway, the remaining traffic would still overload the east-west
street system, requiring the additional capacity provided by the proposed

Beverly Hills Freeway.
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Chapter VI

BEVERLY HILLS FREEWAY DESIGN

Cross section design requirements of the proposed freeway will

be related to a number of factors, which are discussed in the following
sections.

Capacity

The Beverly Hills Freeway will serve in the neighborhood of
100,000 or more trips within the City of Beverly Hills, Thus an 8-lane
facility must be provided. It is generally acknowledged that a route of
this size can handle 100,000 to 120,000 vehicles per day comfortably
and safely without any deterrent to movement or speed, and even higher
volumes, if necessary. However, as loads are increased, free flow is
affected, resulting in increasing iraffic congestion and hazard. Some
freeways in the Los Angeles area are now carrying in excess of 200,000
vehicles per day, but only with very undesirable operating conditions
at peak periods.

It will be necessary to keep Santa Monica Blvd. open to provide
necded capacity in this corridor and to act as a distributor road for the
freeway, as indicated by traffic volume assignments discussed in the
previous section. This will require the freeway to be depressed or ele-

vated, allowing Santa Monica Blvd. to continue to operate.
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Cross Streets

As illustrated in Table 4 and Figure 6, of the 64,900 vehicles
approaching Santa Monica Boulevard between Linden and Rexford Drives,
from the north and south, 33,100 cross it, representing over half of
approaching traffic, Although the 24 lanes available in these cross
streets provide ample capacity, enough for 58,000 vehicles daily,1 by
1990 the north-south movement will have grown by 50 percent to 50,000
ADT, requiring retention of substantially all 24 lanes. (The increase is
based on assignments of north-south origin-destination data to an east-
west screen line along Santa Monica Boulevard.

Depressed Section

The freeway must be either depressed or elevated, to permit cross-
strects to remain open as well as to permit Santa Monica Blvd. to continue
to carry east-west traffic, as discussed previously. It appears to be
axiomatic that the freeway be depressed. An elevated freeway would be
highly objectionable as a view obstruction and would seriously detract
from the residential atmosphere and park-like treatment along Santa
Monica Boulevard,

Figure 26 illustrates alternate typical freeway scctions that could

be provided, and which would meet these requirements,

1 Assuming 3 seconds headway, 30 percent "green," 12 percent peak
hour factor, and 1.6 directional factor.
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A Covered Freeway is Feasible

The idea of placing major highways completely underground has
been considered, discussed, and frequently recommended in various
communities as a means of avoiding the taking of property for new routes
and for the purpose of burying the sight, sound and smell of the highway.
However, there has been little experience with actual construction of
this sort. Short sections of freeways or major arterials underground
through tunnels, under air fields, etc., and under-water highway tunnels
furnish the only experience as to what might be expected with respect to
completely covering the Beverly Hills Freeway for a mile or more. A dis-
cussion of séme of these facilities follows.

Lincoln Tunnel - This facility, operated by the Port of New York

Authcrity, links midtown Manhattan in New York City with Weehawken,
New Jersey, and consists of three two-lane tubes under the Hudson River,
The center tube is operatend one-way in the direction of heavier traffic
flow, or as a two-way rcadway when flows in both directions are about
equal, It is approximately 1.5 miles in length and carried an average
daily traffic load of 81,000 in 1962.

Total traffic accidents in the tubes in 1962 averaged 90 per 100
million vehicle miles, reports the Port Authority, about one-third of which

involved personal injury. There were no fatalities.

The three tubes were opened in 1837, 1945, and 1957, respectively.

For the third tube, ventilation required an initial outlay of about $9 million
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for equipment and buildings,and electrical power costs average $210,000
annually, 50 percent for ventilation, 50 percent for lighting.

Holland Tunnel - Another New York facility under the Hudson River,

this two-tube four-lane highway connects Canal Street in Manhattan with
12th and 14th Streets in Jersey City. It is operated by the Port of New
York Authority. It was opened in 1927 and is slightly over 1.5 miles in
length. Daily traffic in 1962 averaged 58, 500.

Ventilation is accomplished by immense fans housed in four venti-
lation buildings, two on each side of the river, providing a change of air
every 90 seconds.

About 55 accidents per year occur in the tubes, according to the
Port Authority, one-third resulting in personal injury and none being fatal,
representing a total accident rate of 170 per 100 million vehicle miles.

Baltimore Tunnel-Expressway- A 7,650~-foot (portal to portal)

twin-tube tunnel under the Baltimore, Md., harbor, is part of 17-mile
express throughway. Traffic in 1960 averaged about 35,000 vehicles

per day. The tunnel has two 22-foot wide roadway sections with 13-
foot maximum overhead clearance. Speed limit is 45 m.p.h. Continuous
fluorescent lighting is used. Ventilation is accomplished by 32 fans,

An exhaust duct is above and a fresh air duct lies below the tunnel road-
way. There are 16 fans (8 exhaust and 8 fresh air blower) in each venti~
lation building on the second and third floors, providing 38 changes of

air per hour. Carbon monoxide analyzers and recorders sample the tunnel
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air and maintain the CO content below four parts in ten thousand.

Detroit-Windsor Tunnel - This 2-lane underwater roadway, opened

in 1930 is approximately one mile in length and carried 10,800 vehicles
per day (ADT) in 1963.

Accidents have averaged one per year since its opening, including
two fatals in 33 years. No explosive, acid, gasoline or radio-active
materials are permitted in the tunnel.

Annual operating cost related to ventilation totals $65,500
(629,500 salaries, $35,000 heat, water and electricity).

Queens-Midtown Tunnel - This four-lane facility in New York City

was opened in 1940 and carried 65,000 ADT in 1862. The 1l.2-mile facil-
ity cost $46 million to construct. There were 49 accidents in 1962, re-
presenting an annual rate of 170 accidents per 100 million vehicle miles.

Brooklyn—-Battery Tunnel - Opened in 1950, this 4-lane highway

carried 48, 100 ADT in 1962. Construction cost was $82.6 million. It
is 9,117 feet in length (1.8 miles). Traffic accidents in 1962 totaled
77, a rate of 244 per 100 million vehicle miles.

Cahill Expressway - In Sydney, Australia, a 1,300-foot long

four-lane vehicular tunnel has been constructed by the cut and cover
method, beneath the Botanic Gardens. The soil over-burden was restored
to @ minimum depth of 2 feet 6 inches over a reinforced concrete roof
and the maximum depth of the roof structure is 5 feet 7 inches. Medians

and emergency stopping strips have been provided. Below the expressway
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is the Metropolitan underground railway (electric).

Associated with the tunnel construction were the problems of
providing sufficient ventilation and adequate lighting., For ventilation,
two multi-story fan rooms were constructed below ground level, one to
serve each half of the tunnel. The southern fan room was built on both
sides of the roadway, the division being necessary because of the heavy
loading on the electric train tunnels underneath the pavement which would
have been imposed by a single large structure. A heavy steel portal
frame construction was adopted over the train tunnels to support the fan
rooms and the roof system, the fcotings of the frame being cari.ed down
to rail level.

Inside these ventilation rooms four supply and four exhaust fans
are located, total capacity amounting to 485 h.p. This system was de-
signed to renew the air supply in the tunnel every 2 1/2 minutes at a
circulation rate of 500,000 cubic feet of air a minute. Fresh air is
supplied through reinforced concrete ducts below the tunnel pavement
feeding into 30 inch diameter pipes with metal outlets about 2 feet above
floor level in dwarf walls at the sides of the tunnel. Stale air is ex~
hausted through metal ducts in the ceiling and is drawn between the
ceiling and through the diaphragms bétweon and 2t the end ¢ f the beams.

Carbon monoxide detection equipment to be installed comprises
two enclosed units located in each of the switchrooms in the northern

plant room and the southern plant room (west side). The units will con-
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tain a Parson's infra-red gas analyser calibrated to read 0-400 parts per
million of carbon monoxide in the air, sequential sampling switch and the
necessary solenoid valves and sampling pumps to sample continuously
from two sections of the tunnel.

The installation of the carbon monoxide monitoring equipment is
considered essential from the safety point of view. In the event of an
accident occurring in the tunnel, the traffic build-up would increase the
concentration of carbon monoxide, but with the monitoring and recording
equipment in operation a check will be made for dangerous concentrations.
Without this equipment the fans would be operated manually, most probably
for periods in excess of those required to ensure that carbon monoxide con-

centrations are at safe levels. This would result in an unnecessary increase
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in power costs.

In lining the tunnel the designers faced problems of fireproofing,
rot and corrosion resistance, ease of cleaning, and selection of light-
weight materials which would not impose a high dead-locad on the roof
beams. These requirements were adequately met by the use of aluminum .
sheeting for the ceiling and ceramic tiles for the wall lining.

The ceiling in the tunnel consists of 18-gauge structural aluminum
sheeting attached to aluminum clamps at 8-ft. centurs bearing against
the bottom flanges of the prestressed concrete girders. This construction
is light in weight (less than the specified 20 lb. per square foot) and of

pleasing appearance. It will support a live load of 800 lbs. per square
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foot, in addition to the light fittings and metal exhaust ducts. In over-
coming the problem of light reflectivity of the ceiling, for excessive re-
flection would be a danger to motorists, the aluminum sheeting was given
a shot-blasted finish. This was followed by a stucco embossing which
breaks the sheet face into a non-reflecting surface. A total quantity of
65 tons of aluminum sheeting, clamps and various extruded sections was
used in the ceiling.

The tunnel is lighted by 4,050 fluorescent tubes placed in speci-
ally fabricated luminaires in the ceiling. Lighting concentration is heavy
at both entrances and reduces to uniform density between the fan rooms.
The system was designed by the Sydney County Council acting as con-
sultants to the City Council. The technical information on which the de-
sign was based was supplied by the Street Lighting Advisory Committee.
In the event of a major power failure affecting the system an emergency
plant has been installed to come into operation immediately and to pro-~
vide sufficient lighting for traffic to use the tunnel without danger. The
main system has been designed with regard to the anticipated traffic
speed on the Expressway and the time required for a driver's eyes to
become accustomed to the changed conditions on entering the tunnel.

For night operation the light concentration is reduced.

The tunnel walls are tiled with 6 inch square, white, matt-finish,

glazed ceramic tiles, these being the type recommended by the Street

Lighting Advisory Committee as most suitable for lighting conditions.
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The only maintenance required on the walls will be an occasional wash
to remove the exhaust deposits from motor vehicles.

If a fire occurs in the tunnel a flashing yellow signal operates
from the fire alarm system at the tunnel's two portals for 3 seconds
followed by a red signal and a neon sign indicating "STOP."” An auto-
matic sprinkler system has been provided as well as a large capacity
fire main with hydrants placed at 200-ft. intervals. Vehicles carrying
explosives or inflammable liquids are not permitted to use the tunnel but
must detour via Macquarie Street to avoid the possibility of being the
accidental cause of a fire in the tunnel.

Safety

Traffic operation in tunnels appears to be as safe as that on con-
ventional freeways and considerably safer than that on conventional
city streets according to accident records, as illustrated in Table 22.

It is reasonable to believe there would be a better chance of accident
reporting in tunnels where attendants are on duty to collect tolls or
maintain and supervise lighting and ventilation equipment. This fact
would tend to strengthen the relative safety of tunnels, based on reported
accident data. Safety factors probably stem from the unusual nature of

n

tunnels, putting the driver "on his guard, " as well as the surveillance
by tunnel operating personnel.

Parking Over the Freeway

If the proposed Beverly Hills Freeway is constructed as an under-
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Table 22

COMPARISCN OF TRAFFIC ACCIDENT RATES
Tunnels, Freeways, and Arterials

1 NA: Not available.

RATE PER

100 MILLION TOTAL FATAL 100 M.V.M.,
FACILITY ADT YEAR VEHICLE MILES ACC. ACC. Total Fatal
Detroit-Windsor Tunnel 10,800 1963 0.039 NAl NA NA NA
Queens-Midtown Tunnel ©5,000 1962 0.286 49 NA 170 NA
Brooklyn-Battery Tunnel 48,100 1962 0.317 77 NA 244 NA
Holland Tunnel 58,500 1962 0.320 55 0 170 0
Lincoln Tunnel 81,000 1962 0.444 40 0 90 0
Posey Tube 31,100 1963 0.078 13 0 166 0
Caldecott Tunnel 47,700 1963 0.125 22 0 176 0
Urban Freeways in U.S, 186 2
Urban Arterials in U.S. 526 4
Urban Freeways in California 154 2
Urban Arterials in California 523 3

Note: U.S. rates reported in Future Highways and Urban Growth, Wilbur Smith and Associates.
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ground facility, it would be possible to provide automobile parking spaces
over the freeway and between the two one-way roadways of recbnstructed
Santa Monica Boulevard.

An investigation of the need for such parking spaces was made,
and a summary of the findings and conclusions follows.

Inventory - The influence area of the proposed Beverly Hills Free-
way, from the standpoint of properties within a reasonable walking dis-
tance of parking space over the freeway, is shown by Figure 27. The
survey area's western part is mostly commercial; the eastern part is
industrial.

The current supply of parking is 8,155 spaces in the commercial
area and 1,740 spaces in the industrial zone (Table 23).

Parking Accumulations in the Commercial Area - A special check

of parking accumulations was made by the city on Tuesday, August 27,
1963, in the five public parking lots located between the north and
south Santa Monica Roadways adjacent to the Pacific Electric tracks
between Linden Drive and Beverly Drive. The results of this check are
tabulated in Table 24 and illustrated in Figure 28. Practical saturation
(over 85 percent) is indicated during peak periods in three out of the
five lots. (85 percent peak occupancy is considered as practical capa-

city for the average parking lot catering to short-term parkers.)
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Table 23

1963 PARKING SPACE INVENTCRY
PROPOSED BEVERLY HILLS FREEWAY VICINITY

LOCATION

West of Alpine Drive

East of Alpine Drive

Total Area

TYPE DISTRICT TYPE PARKING

Commercial Curb
Off-Street
Subtotal

Industrial Curb, 10-Hr. Meters
Curb, 2-Hr. Meters

Off-Street
Subtotal

Total Curb
Total Off-Street

Total

-71-

SPACES

780
7,375
8,155

415
134

1,181

1,740

1,329
8,566

9,895
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Table 24

HOURLY PARKING ACCUMUILATION AND PERCENT OF CAPACITY
PE RAILROAD PARKING LOTS, TUESDAY, AUG. 27, 1963
Beverly Hills, California

BETWEEN LINDEN BETWEEN ROXBURY BETWEEN BEDFORD

TIME AND ROXBURY AND BEDFCRD AND CAMDEN
34 Spaces 34 Spaces 34 Spaces
Accum, Pct. Accum. Pct. Accum. Pct.
9:00 A. M. YA 59 s 2 9 26
10:00 30 88 13 38 11 3
11:00 28 82 19 56 18 53
12:00 28 82 28 82 18 53
1:00 P. M. 22 65 25 74 25 74
2:00 33 97 28 82 272 65
3:00 26 77 33 97 26 77
4:00 5 44 34 100 26 77
5:00 17 50 33 97 B 26 77
6:00 9 26 29 85 25 74
BETWEEN CAMDEN BETWEEN RODEO
TIME AND RODEQO AND BEVERLY TOTAL
24 Spaces 34 Spaces 160 Spaces
Accum. Pct. Accum. Pct. Accum. Pct.,
9:00 A. M, 8 33 7 .21 51 32
10:00 15 63 13 38 82 51
11:00 22 92 27 79 114 71
12:00 20 83 24 71 118 74
1:00 P. M., 18 75 22 65 112 70
2:00 20 83 21 62 124 78
3:00 21 88 20 59 126 79
4:00 22 92 18 53 115 72
5:00 14 58 17 50 107 67
6:00 6 25 14 41 83 52
e
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Overall, the peak occurred about 3:00 P. M. when 125 cars were observed,
filling 79 percent of the spaces.

Table 25 illustrates a count of parked vehicles observed from
aerial photographs taken in November, 1963, in certain of the parking
lots visible from the air. East of Wilshire Blvd. (in the triangle) the
spaces were filled to practical capacity, 87 percent. The five lots
adjacent to the P.E. tracks were at 92 percent, higher than in the August
check.

Parking Accumulations in the Industrial Area - Checks in this

area were made by Wilbur Smith and Associates on Monday, February
17, and Friday, Februarv 21, 1864. The 10-hour spaces along Santa
Monica Boulevard South showed 97 percent average occupancy whereas
the 2-hour spaces were only 40 percent occupied.

Demand -~ The 1963 parking demand for the commercial arca was
estimated on the basis of the building floor areas reporied by Eisner-
Stewart and Asscciates (planning consultanis to City of Beverly iills).
As shown in Table 26, a current demand for 8,089 snaces is estimated,
at the rate of 3 spaces required per 1,000 square feet of building floor
area., (This ratio has been observed in numerous studics by Wilbur
Smith and Associates.)

Demand for the industrial area in 1963 is calculated to be 1,800
spaces. This number is based on an estimated 2,000 people employed

in this zone and a demand of 0.9 parking spaces per employee.
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Table 25

OFF-STREET PARKING ACCUMULATIONS SOUTH OF SANTA MONICA BOULEVARD
BASED ON AFTERNOON AERIAL PHOTOS, NOVEMBER, 1963
PROPOSED BEVERLY HILLS FREEWAY VICINITY

PARKING
a VEHICLE SPACES ACCUMUIATION
LOCATION OF LOTS ACCUMULATION CAPACITY PERCENT OF CAPACITY
A. West of Wilshire Blvd.
City limits to Roxbury Dr, 465 724 64
B. East of Wilshire Blvd.
Roxbury Dr. to Bedford Dr. 174 193 90"
Bedford Dr. to Camden Dr. 205 271 76
\ Camden Dr. to Rodeo Dr. 215 247 87"
> Rodeo Dr. to Beverly Dr. 299 331 80"
! Beverly Dr. to Canon Dr. 205 234 88
Canon Dr. to Crescent Dr. 127 153 83
Crescent Dr. to Rexford Dr. 394 440 90"
Subtotal 1,619 1,869 87
P.E. Parking Lots Between Two
Santa Monica Roadways 147 160 g2

@ Includes only the area covered in photographs.
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Table 26

ESTIMATED 1963 PARKING DEMANDS IN COMMERCIAL AREA
BEVERLY HILLS FREEWAY VICINITY

TYPE BUILDING DEMAND
(spaces)
Commercial (1,346,000 sq. ft. floor area) 4,038
Office (1,241,000 sq. ft. floor area) 3,723
Residential ( 164 Dwelling units ) 328

Total 8,089
Factors: 3 spaces/.1,000 sq. ft.
2 spaces/. Dwelling unit

Demand for the commercial area in 1390 is based on a 1. 40
growth factor {see Chapter I1V). It follows that at that time 11,330
spaces will be needed. The 1990 demand for the industrial area was
obtained by using a 1.1 growth factor as proposed by Eisner-Stewart
and Associates, yielding a figure of 1,980 spaces.

A comparison of supply and demand is made in Table 27. Accord-
ing to the estimates summarized in this table, it may be concluded that
current parking supply is in approximate balance with demand. This
conclusion is supported by the near-capaciiy accumulations measured
in accumulation studies discussed previously.

It is estimated that in 1990 there will be a substantially in-
creased parking demand. The future demand is not predicated upon the
growth of the City of Beverly Hills alone. Of prime importance is the

estimated growth of the commercial area, predicted at 40 percent, re-
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Table 27

ESTIMATED PRESENT AND FUTURE PARKING SPACE
SUPPLY, DEMAND, SURPLUSES AND DEFICIENCIES
BEVERLY HILLS FREEWAY VICINITY

1963 1963 1990b 1950 1990

LOCATION SUPPLY DEMAND DIFFERENCE SUPPLY DEMAND DETFICIENCY

Commercial

Area 8,155 8,089 66 Surplusa 7,765 11,330 3,565
Industrial

Area 1,740 1,800 60 Deficiency 1,515 1,980 465

= Assuming completion of the 412-space garage at Linden and Wilshire Blvd.

It is assumed that half the existing curb spaces will have been lost by 1980,

sulting in a future deficiency of 3,565 spaces (Table 27).

This deficiency is based on an assumed 50 percent loss in curb
spaces due to traffic needs, and no increase in off-street capacity.
Obviously it must be anticipated that additional off-street spaces may
be provided by private or public enterprise in this area. A good portion
of this will probably be constructed as an integral part of new building
construction (city building codes now require provision of about 4
spaces per 1,000 square feet in connection with new construction).
However the loss of curb spaces, the loss of spaces due to freeway con-
struction, and the need for new spaces due to increased patronage of
existing buildings are important deficiencies to be considered. Curb
space loss in the commercial area will aggregate in the neighborhood

of 400 stalls, it is estimated.
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A freeway along Santa Monica Blvd. would eliminate about 400
parking stalls between Wilshire Boulevard and Alpine Drive. However
it would also eliminate several buildings with a total square footage of
66,000 and estimated 200-space demand generated by these buildings,
thus resulting in a need to replace only a net 200 space loss. Com-
bining this 200 with the anticipated 400 curb space loss in the commer-
cial area immediately adjacent indicates a need for 600 additional
spaces without taking account of increased demand in existing buildings,
and assuming all new buildings would have integral parking capacity to

take care of their added demands.

Parking over a "cut and cover” freeway could provide approximately

704 new spaces, or 304 more than existing today in the total right-of-
way of Santa Monica Blvd. adjacent to the commercial area, thus
satisfying the 600-space shortage. Figure 29 illusirates possible lay-
out patterns for such facilities, which would be conveniently located
with respect to the Santa Monica Blvd. access roadways and would cost
very little to provide, assuming the freeway is covered. Such parking
space would be located advantageously for the users from the stand-
point of both vehicular access and proximity to the commercial arca.
The walking distance to the center of the survey area is 450 feet, a

distance now being walked by approximately 30 percent of the Beverly
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Hills parkers2 , and much of the area, of course, will be closer to the
proposed parking facilities.

Parking over the freeway adjacent to the industrial area would
seem to be advantageous, also, in view of a 465-space deficiency
predicted for 1990, assuming a 10 percent increase in employee parking
demand here. Area over the freeway could provide approximately 150
spaces on one level (Table 28).

Eventual development of these facilities as parking structures

may be warranted, if the parking demand justifies.

Table 28

EFFECT OF BEVERLY HILLS FREEWAY ON PARKING SPACE SUPPLY
ASSUMING PARKING PROVIDED OVER FREEWAY

COMMERCIAL AREA INDUSTRIAL AREA TOTAL
Frecway Construction Eliminates Freeway Construction

400 spaces + 200 demand,aa net Eliminates 150 350 space loss
© 200 space loss Spaces
Possible to Add Over Freeway Possible to Add Over

Freeway
On one level - 704 spaces On one level - 300
spaces 1,004 space gain

Gain - 304 spaces, or 504 Gain - 150 spaces Total - 654 space
effective spaces gain

a Buildings to be demolished now generate 200-space demand which
will be lost.

2 Wilbur Smith and Associates, A Parking Study for Beverly Hills, 1956
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Chapter VII

LIGHTING, VENTILATION, AND ACOUSTICS OF COVERED FREEWAYS

Discussed in this chapter are the physical problems related to
use and operation of a2 possible covered freeway or tunnel section in
Beverly Hills. Safe and efficient use of such a facility would be close~
ly correlated with the provision of lighting and ventilation adequate to
meet the varying needs of traffic and the changing conditions related
to season, climate, and time of day.

Lighting Requirements

One of the principal technical problems in the successful
illumination of a tunnel in this sunny clime will be the entrance and
exit illumination. Passage from the bright light of open skies to the
artificially illuminated tunnel and then back to the natural light can
present a serious visual problem to the users of the facility if suffici-
ent compensation is not provided by means of varying luminous intensi-
ties commensurate with the existing atmospheric conditions and loca-~
tion in the tunnel. It is not sufficient to provide conly a brightly lighted
interior., The physiological requirements of the human eye in its res-
ponse to changes in lighting levels must be taken into account. Auto-

matic switching arrangements controlled by light sensors have been
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used together with related entrance and exit louvered skylights to solve
this problem in certain existing tunnels., Sufficient knowledge exists
to make it possible to illuminate a tunnel in this location in such a
manner as to offer the barest minimum of problems, related to human
sight, as a result of the need for artificial interior lighting.

The Illuminating Engineering Society describes the tunnel light-

|

.
.

ing problem as follows

vUnderpasses and Tunnels - Underpasses and tunnels may require

special treatment, depending on length of roadway and local conditions,
Lighting may be needed for day as well as night use of long tunnels.
In general the night illumination should be at least 50 percent greater
than that recommended for the connecting street or highway, or for a
roadway carrying the same volume of traffic. For day-time operation
the entrances should have a supplementary lighting system. The pur-
pose of supplementary lighting is to avoid an abrupt change between
the several thousand footcandles of daylight and the few footcandles
in the tunnel. Such an abrupt change temporarily reduces the motor-
ist's ability to see, until his eyes have become adapted.

In general, vehicular tunnels involve many special design

features not common to streets and highways. For this reason, lighting

1 American Standard Practice for Street and Highway Lighting, 1953,
Illuminating Engineering Society, New York.
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by the conventional street lighting methods and equipment is not satisfactory;
and the services of an experienced street lighting engineer will be advisable
in arriving at an effective solution.”

According to standards of the Institute of Traffic Engineers, Illumi-
nating Engineering Society, and American Standards Association, Table 29
presents the minimum average footcandles of illumination which should be
provided at a tunnel entrance (@assuming 70 percent reflectance of walls and
ceiling). The eye adaptation time relates to the travel time when entering
the tunnel.

Table 29

DAYTIME LIGHTING REQUIREMENTS AT TUNNEL ENTRANCE
AT 60 M.P.H. TRAFFIC SPEED

EXTENT OF MINIMUM AVERAGE
EYE ADAPTATION SUPPLEMENTAL MAINTAINED
TIME LIGHTING FOR FOOTCANDLES
First 5 seconds 0 - 450 ft. 75
Second 5 seconds 450 - 900 ft. 50
Third 5 seconds 900 - 1,350 ft. 30

Source: See Text.
An illumination level of 5 footcandles is the recommended standard for the
remainder of the tunnel. During night-time, the tunnel entrance brightness can be
reduced, and an average of 5 footcandles is recommended for the entire tunnel.

The change in level of illumination can be accomplished by automatic means.

Ventilation Requirements

7 MR N TN AR BN B BN EE e ;o

Adequate tunnel ventilation is an obvious and absolute requirement.
A tunnel of such length as being considered here will require mechan~
ical ventilation capable of purging the tunnel of the products of com-
bustion exhausted by the stream of vehicles. Although lengths of 500

to 600 feet could be considered possible in terms of self-ventilation,
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the proposed Beverly Hills Freeway may be many times that length, thus
requiring special ventilating equipment. Even with the shorter unventi-
lated sections it would be mandatory to have sténd-by equipment "on the
line" to provide mechanical ventilation at such times as traffic might be
moving very slowly or be stopped for any reason. As with lighting, auto-
matic controls governed by sensing devices are indicated. Such sensors
are now commonly used in atmospheric test and control installations and
are capable of response to present levels of contamination considerably

below those which might be considered dangerous or injurious, Ventila-

.tion, in terms of public health, will likely be governed by the concen-

tration of carbon monoxide, one of the principal automotive exhaust
products; however, there is a possibility that visibility standards might
also be established. Control of the carbon monoride should come close
to controlling odors and the general appearance of smoke in the tunnel;
but not completely. It should also be noted that the danger from ex-
posure to carbon monoxide is related not only to the concentration level
but also to the overall time of exposure. Therefore the sensing devices
could very well be paralleled with vehicle surveillance equipment measur-~
ing vehicle speeds and placement. Physioclogical tests on exhaust gas
show that the maximum allowable concentration of carbon monoxide in

air for one hour exposure is 4 parts in 10,000

“ Fieldner, A.C.; Henderson, Yandell; Paul, J.W.; et. al. Ventilation
of Vehicular Tunnels, Report of U.S. Bureau of Mines to New York
State Bridge and Tunnel Commission and New Jersey Interstate Bricde
and Tunnel Commission (New York, 1957)
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Because of the length of the tunnel being considered it would
seem most practical to provide separate zones of ventilation with individ-
ual machinery spaces located in underground structures along the route,

It is entirely within reason that the required purging in one part of the
tunnel could be considerably different than that of others due to the char-
acteristic changes in vehicle movement. Provision should also be made
in the ventilation design for filtration or precipitation of particulate
matter prior to exhausting to the atmosphere.

Freeway Noise

Of the many problems facing the highway engineer in the loca-
tion and design of a highway in a populous area, prcbably the most in-
tangible and the one causing the greatest irritation to the most people
is noise. To most people sound becomes noise when sound is no longer
pleasant to the person who hears it.

Many studies of highway noise have been made and it appears
more have been made in California than in any other local area. Yet,
with all these studies, very little is really known about highway noise.
Noise, in itself, is of no consequence until people hear it and then it
becomes an item of prime importance. The problem is further aggra-
vated by the fact that the same tone is heard differently by different
people and tones that may be pleasant or non-irritating to some are un-
pleasant or very irritating to others. The problem is further complicated

by the background noises, some of which one might wish to hear, and
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by the time of day when the noise or certain sounds occur. That the
problem of highway noise is serious is evidenced by the constant de-
mand that a law be passed to stop it.

Since highway noise is a summation cof nearly all the audible
frequencies and since it is recognized that motor vehicles cannot be
operated without creating noise, most studies have concerned themselves
with attempting to determine which sounds were the most irritating and
what was their source or cause, It is the general concensus of opinion,
as a result of these studies, that the most irritating noise was from the
vehicle exhaust and the usual cause is acceleration.

It is possible, at the present time, to reduce the exhaust noise
through the use of better mufflers. To do this would increase vehicle
costs slightly and possibly reduce the operating efficiency of the engine.
While this reduction in exhaust noise would be beneficial it would be
far from solving the problem of highway noise. The next approach would
be design, wherein acceleration noise would be largely reduced and
other noise would be contained within the facility or dissipated, so as
to create the minimum of irritation,

Studies made to date have been made on freeway facilities of
standard design and, except for the covered section, there appears to
be little difference between them. The information available does not
indicate that any specific attempt has been made to design an uncovered

facility that would either largely contain the noise or dissipate it with
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the minimum of anticipated irritation.

At the present time the American Association of State Highway
Officials in a joint effort with the Highway Research Board are beginning
to research the subject, but it is unlikely that any specific suggestions
on highway acoustic control will be available in less than 5 years.

Of the many studies available on highway noise which have been
analyzed the one that seems to be the most pertinent in this instance is
one prepared by Finch and Partridge3 dealing with freeway and express-
way sections. The following is an excerpt from that report (table numbers
only have been changed),

"Any large group of data such as collected in this study affords
the possibility of a great number of analyses. The analyses submitted
herewith were limited to those considered to be most significant to the
freeway problem. The complete data are tabulated at the end of the re-
port for any additional studies that may be desired.

"The measured levels of the noises of vehicles passing the test
location depend to some degree upon the background level. Therefore,
the background levels existing at the time of the tests are considered
first. By way of explanation, the background level is that noise
measured by the meters which exists because of the nature of the
surrounding area and the activity taking place therein. This includes
traffic noise which is not due to the vehicle or vehicles specifically
under test, If the background level is sufficiently high, the noise of a
passing vehicle may not increase the meter reading by a measurable
amount,

J Finch, D, M.; Partridge, W.A.; Research Report No, 15, Noise
Measurements on Expressway-Type Facilities. The Institute of

Transportation and Traffic Engineering, University of California.
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"The background level also plays a large part in the relative
annoyance of vehicles. For example, if the background level is rel-
atively low, traffic noise may seem louder to the ear than it would
seem if masked by a relatively high background level. The average
background level of all 15 freeway test sections, as measured on the
C scale of the meter (flat response) at a distance of 50 feet, was 69 db.
The corresponding averages at distances of 150 and 300 feet were 68 and
66 db respectively. (Table 30) These are normal values for daytime con-
ditions and are higher than would be measured in the very early morning
hours (3 A.M.).

4

"The general pattern showed that the difference between auto
noise and background levels decreased with distance from the highway.
See Table 31. This pattern appeared on all meter scales. The differ-
ences at any one type of freeway section were largest on the A scale,
less on the B scale, and least on the C scale. This is to be expected
because of the weighting networks used in the instruments and is fur-
ther substantiation of the known fact that the high frequencies are more
rapidly attenuated than the lower frequencies. The largest differences
cceurred under conditions of (1) maximum power on an inclined freeway
section, (2) acceleration from a stop at an intersection, and (3) high
speed on a level freeway section.

Automobile Noise

"Automobile traffic (exclusive of trucks and commercial vehicles)
is the most common source of ncise on the highways, although it is not
the loudest. The following outlines some important results of the study
concerning automobile traffic alone.

"The average noise level due to autos was computed separately
for each test site at each location. At every location and at all three
distances from the highway, the average noise generated by autos was
generally loudest during acceleration from a stop (intersection). The
loudest average auto noise, as recorded on the C scale was 84 db at
the 50-ft, test distance. At 300 ft., the highest average was 73 db.
It must be kept in mind that the loudest average noise does not mean
the loudest single reading obtained, but rather, the loudest group of

4 The decibel is a relative-power unit. A change of one db. in the

power or sound level is just detectable as a change in loudness under
ideal conditions. Decibels equal 10 times the logarithm of the power
ratio.
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Table 30

AVERAGE BACKGROUND NOISE LEVELS

TYPE OF LOCATION TEST DISTANCE DECIBELS
(fect) A Scale B Scale C Scale
1. Inclined 50 50 59 69
150 48 58 62
2. Intersection 50 57 67* 76%
150 52 64* 73%
300 52% 63* 69*
3. Level 50 48 56 65
150 46 56 72
300 43 85 66
4, Elevated 50 59* 65 72
150 53% 56 63
300 50 55 o4
5. Cut 50 59* 65 72
150 52 60 68
300 46 58 64
Averages for all locaticons 50 52 60 69
150 50 58 68
300 48 58 66

* The highest average for this type of location.

Note: Figures represent the average readings in decibels of all background
level readings taken. Averages include the results from several test sites,
except where noted.

Table 31
AVERAGE DIFFERENCE BETWEEN AUTO NOISE AND BACKGROUND LEVEL

TEST DISTANCE TYPE OF LOCATION DECIBELS

(feet) A Scale B Scale C Scale

1. Inclined 11 8 9

2. Intersection 5 8 6

50 3. Level (high speed) 11 10 7

4, Elevated 8 6 5

5, Cut 6 4 3

l. Inclined 10 4 9

2. Intersection 7 7 3

150 3. Level (high speed) 8 6 2

4, Elevated 4 4 S

5. Cut 5 6 7

1. Inclined - - -

2, Intersection 3 2 0

300 3. Level (high speed) 6 2 7

4, Elevated 4 3 2

5, Cut 9 1 S
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readings obtained at various test sites at the same distance from the
highway and same type of freeway section (i,e. cut, fill, intersection,
etc.). The loudest single reading would be considerably greater than
the average.

“For all types of freeway sections, the average auto noise ranged
from 75 db at 50 ft. to 69 db at 300 ft,, as measured on the C scale.
B and A scale readings were on the average, 9 and 15 db lower than the
C scale readings, respectively. In the over-all average for all distances
at all locations, auto traffic noise was louder than the background level
by 7 db on the A scale, and 5 db on the B and C scales,

“At locations where the background level was high, many cases
arose in which the noise generated by light auto traffic was not dis-
cernable from the background level, except at the 50 ft. distance (see
Table 31). One incident arose in which the meter readings on auto
traffic were lower than the average background level. This was due to
the fact that background level measurements were taken at times when
there was no traffic in the immediate vicinity of the test location, but
heavy traffic at a distance. This condition caused higher meter readings
than that due to a few slow moving autos in the test area, when therc
was no heavy traffic in the background. This condition may exist at an
intersection when traffic is traveling in platoons between signals.

Either heavy traffic is approaching the intersection from some distance
away, or is stopped at the intersection and there is traffic at a distance.

Truck Noise

"As was expected, trucks were found to be a more intense source
of highway noise than autos. (See Tables 32, 33, 34, and 35.) On an
over-all average, the truck noise level was 6 db above that for autos.
This figure is small and is due to the grouping of all trucks together,
there being many more light trucks than heavy cnes. The number of
readings on the various types of vehicles comprising the test samples
were reasonably proporticonal to the frequency with which each type of
vehicle passed the test location. Since there were greater numbers of
two-axle trucks than other types, more meter readings were taken on
this type of truck. Due to the fact that the noise generated by these
light trucks is, on the average, not much greater than that of an auto,
the average of all trucks combined was reduced.

"Average readings on each type of truck at various test distances
and on various types of freeway sections may be found in Table 34 and
in the Summary Data Sheets in Appendix F. Average truck noise was
found to exceed that of autos in all locations and at all distances.
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Table 32

AVERAGE NOISE LEVELS OF TRUCKS, AUTOS, AND BACKGROUND

SECTION AND VERHICILE DISTANCE DECIBELS
A Scale B Scale C Scale
(feet)

1. Inclined
Trucks 50 73 79 86
Autos 50 61 67 78
Background 50 50 59 69
Trucks 150 66 76 80
Autos 150 54 61 67
Background 150 48 58 62

2., Intersection
Trucks 50 77 84 91
Autos 50 64 75 84
Background 50 57 67 76
Trucks 150 66 77 84
Autos 150 58 71 79
Background 150 52 64 73
Trucks 300 62 70 78
Autos 300 57 67 73
Background 300 52 63 €9

3. Level
Trucks 50 69 79 83
Autos 50 59 66 72
Background 50 48 56 65
Trucks 150 65 72 77
Autos 150 54 62 73
Background 150 46 56 72
Trucks 300 53 60 71
Autos 300 47 53 69
Background 300 43 55 66
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Table 32 (Cont'd.)

SECTION AND VEHICLE DISTANCE DECIBELS
A Scale B Scale C Scale

(feet)
4, Elevated
Trucks 50 60 70 80
Autos 50 55 59 66
Background 50 48 55 62
Trucks 150 58 66 72
Autos 150 54 58 67
Background 150 53 53 63
Trucks 300 55 60 70
Autos 300 54 58 66
Background 300 50 55 64
5. Cut
Trucks 54 69 72 77
Autos 50 65 69 75
Background 50 59 65 72
Trucks 150 58 65 74
Autos 150 55 61 70
Background 150 52 60 68
Trucks 300 56 65 72
Autos 300 5.1 59 69
Background 300 46 58 64

Note: Averages are given for each test distance and type of freeway section.
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AVERAGE AMOUNT BY WHICH TRUCK NOISE EXCEEDED AUTO NOISE

Table 3

3

TYPE OF LOCATION TEST DISTANCE DECIBELS
A Scale B Scale C Scale
(feet)

1. Inclined 50 13 12 8
150 11 14 10
50 13 9 11
2. Intersection 150 7 6 4
300 4 3 6
50 9 7 10
3. Level 150 12 6 4
300 5 4 1
50 2 4 3
4, Elevated 150 2 4 3
300 1 1 3
50 4 5 3
5. Cut 150 3 4 4
300 7 5 4

Note: Difference between the averages of truck ncoise and auto noise for

each distance and type of freeway section.

AVERAGE NOISE LEVELS FOR VARIOUS TYPES OF TRUCKS

Table 34

TYPE OF LOCATION

TEST DISTANCE

C SCALE -- DECIBELS

Light Gasoline- Heavy Gasoline- Diesel
Powered Trucks Powered Trucks Trucks
(feet)
1. Inclined 50 82 85 89
150 73 79 82
50 91 92 91
2. Intersection 150 82 82 86
300 76 79 81
50 78 85 89
3. Level 150 71 83 84
300 73 74 76
50 71 82 83
4, Elevated 150 70 76 79
300 69 74 76
50 79 81 81
5. Cut 150 72 71 74
300 71 71 73

Note: Averages for each distance and type of freeway section,
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Table 35

SUMMARY OF RESULTS

ITEM TEST DISTANCE DECIBELS
A Scale B Scale C Scale
(feet)
50 77 84 91
Intersection Intersection Intersection
Highest Average 150 66 77 84
Truck Noise Intersection Intersection Intersection
300 62 70 78
Intersection Intersection Intersection
50 90 97 102
Loudest Single Intersection Intersection Intersection
Truck Noise 150 81 88 93
Inclined Inclinad Inclined,
and Intersection
Intersection and Level
300 77 84 87
Elevated Elevated Elevated
50 70 77 83
Average Truck 150 63 71 77
Noise 300 57 64 73
50 61 67 75
Average Auto 150 55 63 71
Noise 300 52 59 69

Note: Where the loudest readings obtained are reported, the type of freeway
section or sections upon which the loudest readings were obtained are noted
beneath the reading.
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(See Table 33). The difference between truck and auto noise at a single
distance and location ranged from 1 to 13 db on the A scale, 1to 14 b
on the B scale, and 1 to 11 db on the C scale. The grecatest difference
occurred under the condition of maximum power on an inclined freeway
section, where the average truck noise exceeded that of autos by 11

db on the A scale, 14 db on the B scale, and 10 db on the C scale, The
least difference was noted on elevated freeway sections,

"The loudest single truck noise was ncted during acceleration
from a stop at an intersection. The maximum noise registered on each
of the threc scales was as follows:

"C scale, 102 db; B scale, 97 db; A scale, 90 db. These
readings were taken at a distance of 50 ft.

"The average truck noise was computed for all trucks at each
individual test site. (See Tablc 32). The highest average was found
to occur at an intersection under the condition of acceleration. The
averages for the other conditions may be found in Tables 32, 33, 34
and 35 on the preceding pages.

"An analysis was made to determine the difference in decibel
readings between the averages of light gasoline-powered two and three
axle trucks, heavy gasoline-powered trucks, and diesel-powered trucks,
at each distance and cach location. (Sce Table 34). Only the C scale
readings were used. In general, the results show that heavy gasoline~
powered trucks were louder than light trucks. In some cases the heavy
trucks were several times as loud, whereas the difference between
heavy gasoline-powered trucks and diesel-powered irucks averaged
only about 2 db for all sites. The surprisingly small difference be-
tween the latter two types of trucks should not be used to infer that
diesel-powered trucks were not the worst offenders. In almost every
case, the diesel trucks were both louder, as shown by the meter rcad-
ings, and more annoying, as judged by thec members of the test staff,

Accuracy of the Data

"The principal source of error was the effect of the wind on the
meter readings. The wind occasionally caused large deviations in
meter readings. These conditions were noted and the particular data
was deleted. Several layers of silk cloth were used over the micro-
phones to minimize the cffect of the wind. The meters were read only
to the nearest decibel, which required almost no estimation or inter-
polation. Cable losses were taken into account. The averages were
rounded off to the nearest decibel. The medians shown on the Summary
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Data Sheets were determined by counting the number of readings from
the lowest one upward until one-half of the total number of recadings
was reached. In the case of the one-half point falling at the boundary
of a group, the median was genecrally affected in such a way as to
place it in the lower of the two adjacent groups. This accounts for the
fact that many of the medians were reported as being 1 db lower than
the corresponding average. For the most part, the averages and medians
were within 1 db of cach other, showing that the test samples of the
various types of vehicles had a reasonably balanced distribution about
the median.

Conclusions

"The results present the existing noise levels on the five major
characteristic expressway and freeway sections. In addition to this,
they point up the average levels of noise produced by the various types
of vehicles passing over these sections. The results make possible the
estimation of the extent of the area affected by the noise.

"The results showed that acceleration from a stop was the con-
dition involving the highest noise levels; therefore, it is apparent from
a noise standpoint that stops should be kept to a minimum in populated
areas.

"The results show that auto traffic is in every casec a less
significant source of noise than truck traffic,

"The results show that a cut is not entirely satisfactory in re-
ducing the noise transmitted to the surrounding area. At close dis-~
tances there is little or no difference between the noisc adjacent to
the cut and that of a level terrain. At greater distances from the edge
of the cut, there is somc evidence that noise drops off more rapidly
than in the case of level terrain. Whether or not the higher frequency
noises are more attenuated than the low ones due to the side walls of
the cut as might be expected, remains to be determined from the re-
sults of the frequency analyses of the tape recordings. At this time,
this effect can only be anticipated.

"The results of tests at elevated freeway sections show that
the noisc levels at the 50-ft. test distance are lower than those at
other test scctions for the same distance. It appears that the noise
field is distorted and is not uniform near the elevated structure. The
elevation seems to have a shielding effect at close distances.”
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On the basis of available acoustic control data and present
concepts of highway design, it can be concluded that the only positive
approach to the control of highway noise would appear to be through
use of the covered section.

Covered vs. Open Freeway Costs

Preliminary investigations and first order cost estimates show
that an 8-lane freeway tunnel along the existing Santa Monica Boulevard
alignment and extending from Wilshire Boulevard to Doheny Drive (about
8, 100 feet portal to portal) would cost approximately $23,300,000 more
than the conventional open cut design. The major elements of this

differential cost are summarized in Table 36.
Table 36

ADDITIONAL COSTS FOR COVERED VS. OPEN DEPRESSED FREEWAY
UNDER SANTA MONICA BLVD, BETWEEN
WILSHIRE BLVD. AND DOHENY DRIVE
Beverly Hills, California

ITEM COST
Tunnel Structure $ 12,330,000
Ceiling, Finish and Miscellaneous 3,930,000
Ventilation Buildings 2,500,000
Ventilation Vans and Dampers 1,040,000
Lighting 5 2,370,000
Miscellaneous Electrical Equipment 1,130,000

TOTAL $ 23,300,000

Includes telephone, fan control, power distribution system, signs,
TV monitor, building services in vent buildings, and central control
system,
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These costs are based on an assumed 140-foot wide cross
section with vértical walls and an 8-lane freeway 25 feet below ground
level, The ceiling would be 10 feet below ground level, leaving a 15-
foot roadway clearance. The two 4-lane roadways would be separated
by a 20-foot wide (15 foot high) fresh air duct between ceiling and
ground level and the available space above the ceiling would serve as
an exhaust air duct. The item "tunnel structure” covers the cost of the
structural cover (prestressed concrete beams) and the vertical walls of
the fresh air duct which would act as supports for the roof. A suspended
ceiling, which is a portion of the second cost item shown, would enclose
the exhaust air duct. A credit of $§1,200,000 has been allowed for 12
overpasses, assumed to be required whether the freeway is open or
covered,

Amortization of the capital cost of the structure differential at
4 percent over a period of 50 years would amount to about $1,085,000
annually.

The estimated cost of operation of lighting and ventilating
systems of the facility would be $90,000 and $170,000 per year more
than required for the open cut respectively, or $260,000 per year.
Additional tunnel maintenance would aggregate about $130,000 annually.
Thus the total annual operation cost of the complete freeway tunnel
would be approximately $390,000 more than the open cut freeway section

of equal length,
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Total annual cost of amortizing capital investment plus operation
would approximate $1,475,000.

An alternative scheme utilizing alternate sections of open cut
and minimum length tunnels -- assumed to be every other city block -~
has been investigated for purposes of an "order of magnitude cost esti-
mate." This would provide tunnel sections varying from about 250 to
580 feet in length and ten open cut sections cf 220 to 380 feet lengths.
Including in the estimate provisions for ventilation to be used when
traffic on either roadway is at a standstill, the estimate of cost is
about $12,300,000 more than for an open cut. This amount could be
amortized at 4 percent for about $572,000 per year over a period of 50
years., Together with an estimated operating cost differential of
$125,000, the annual cost for this alternative design would be approxi-
mately $697,000 per year more than fo;' the open cut.,

The cost of a third alternative, combining a fully ventilated
tunnel for a specific portion of the route and open cut for the remainder

would fall somewhere between those of the two schemes described above,
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