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April 14, 1964

Mr. Edward Tufte
Director of Public Works
City of Beverly Hills
Beverly Hills, California

Dear Sir:

We are pleased to transmit herewith our traffic study
report, in conformity with our contract of August 3, 1962
with the City of Beverly Hills. This deals principally
with the need for and desirable characteristics of the pro­
posed Beverly Hills Freeway.

Very truly yours,

~MITHAND ASSOCIATES

Henry K. E ans, Manager
W~stern Division

Registered Professional Engineer
State of California No. 7534
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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 0) 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 I the remainder haVing origins

or destinations in the ,city. Forty to fifty-thousand vehicles park each

day in the central business district, equivalent to the parking dpmand jn
"-

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.
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Tr:lffic Volume vs. Capacity

The increa.sed pressure of devebpment in the Los Angeles lVietro-·

politiJ.n Area, coupled with expanding commerciol Q~ti'ili1i~s in Beverly-
Hills have driven truffic volumes steadily upw2rd over the past years

(Figure 4) .

East-west streets are now loaded more heavily than north-south

streets. All major oust-west routes are operuting at or above pructical

a"tU"I~HcJ.pocity (Figure 9). For ell :Jtl"ee~s betweon Sunset und Olympic, there is

an aggregate overload of 30 percent. Sunset 2nd Sunta Monicu Blvds. are

both at 50 percent Clbove capacity! Burton Way and ·Wilshire Blvd. are

carrying loads a.bout 20 percent above prClctical capacity, ond Olympic

is ebout 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) hus increa.sed frC)m

22,300 in 1947 to 30,000 today in Beverly Hills (Figure 8). Santa Monica

Blvd. was carrying 32,500 bClCk in 1947 -- today the ADT is 4S,BOO.

Wilshire Blvd. has shown no eppreciable change. But Olympic Blvd.

daily traffic has increased from 30, 000 t,) 40,000 ADT over the 1947-63

period. Considering 011 a.rteria.l routes in the Beverly Hills corrid:x, be-

tween end including Sunset to Olympic, the traffic 100d ha.s increa.sed from

138,000 to a.bout 179, 000 da.ily (screenline ea.st of Rexford) 0

TrClffic in this corridor is expected to grow somewhat faster in

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

ii
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Need For Freeway

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
.. ,'c........-.. '#'..----. s.-

by the proposed Beverly Hills Freeway. It will be important to keep all

existing E-W arterials open and in operation I as all existing capacity

will be needed as well as the additional freeway capacity. Substantially

all north-south streets must remain open, also I since their capacities

will be fully utilized by the year 1990.

Rapid Transit

The question might be asked - won It the planned rapid transit

system absorb enough of the lS percent increase by 1990 to make a free­

way unneces sary? This can be answered simply in the negative I in view

of the fact that this proposed system will subtract only 12 I 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 I but leaves enough demand for motor

vehicle traffic to load the proposed freeway plus existing streets to

capacity levels.

Although public transit now accounts for perhaps 7 percent of

total 24-hour average weekday vehicular passenger movement in Los

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

iii
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in the Beverly Hills traffic corridor.

As em example, buses on Wilshire Blvd 0 alone nOlili' 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 occuponts

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 I requiring another two lanes on Wilshire or

on a parallel arterial. The important role of the current bus service is
~~~--:..:...~---...........;..;.;...;----~....;;..,;;..;__~_.~..'"w._

very plain indeed .
..., -

The proposed "Backbone Route" of the planned metropolitan area

rapid transit system through Beverly Hills will provide a very substantial

as sistance 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 auto riding is

eqUivalent to the service provided by two arteriol street lanes in thot

direction< Thus, during peak traffic hours, the proposed rapid transit

line along the VI/ilshire 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 C1bout 15 percent of the

total load in the corridor.

iv
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The need. for the Beverly Hills Freewuy will not in any way be

reduced by the rapid transit route, since even with it in operation, all

existing streets plus the freeway will be needed to carry the estimated

traffic volumes.

Exis Hng und Future Traffic Patterns

To aid in analyzing freeway needs in the Beverly Hills corridor,

an intensive study was made to analyze trc.ffic origins and destiniJ.tions

in an area bounded generally by the Beverly Hills north city limits, Lu

Cienega Blvd. on the east, Pico Blvd. on the south, .J.nd Beverly Glen

Blvd. on the west. It was determined that 490, 000 motor vehicle trips

begin or end in this area on u typical day ut prGsent, 121,000 or one-

quarter of these stemming from the commercial "trLmgle area 1I alone.

By 1990, the overall local trip total is expected to grow by 47 perce l1t;--
through trips by 97 percents Bpt greatly increused commercial activity-------,..,.,-....--

J~~~~!!..._-II==.f..-esis expected to increase triangle trips by '40 percent. 1 ; Jb

tlJ:_J 11I211I'.._:..]. Overall traffic growth of 65 percent is predicted.

It is important to note that the maj ority of trips in und out of

Beverly Hills me locally oriented. Through traffic, that could conceiv-

ably be bypassed I 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 Monicu Freewuy.

Purely through traffic will probably remain between 30 and 40 percent,

in this corridor between Pico and Sunset.

v
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The high percentage of local trips -- 60 to 70 percent -- points

up the need for routing the Beverly Hills FreewClY so as to best serve trip

origins and destinations in the Beverly Hills Clrea..

lWo locations are now under consideration for the proposed

Beverly Hills Freeway. One lies generally a.long Sunset Blvd. and the

other is along Santa Monica Blvd. The route should be selected which

will best serve traffic in the Beverly 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 maj ority of traffic wa s simply 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 hGre.

O-D Patterns Favor Santa Monica Routing,

As indicated by Figure 24, the concentrations of present and

future trip ends are south of Santa MonicD Blvd. , thus much better served

by the more southerly of the two alternate locations. Each dot in this

figure represents the location of I, 000 motor vehicle trip origins or

destinations. The closer the freeway and its access points can be

located to thes e points, the greater service it CCln be to thesG trips 0

The following table summarizes anticipated daily traffic volumes

on all east-west routes in thG City of Beverly Hills in the center of the

city crossing Rexford and Beverly Drives, in the year 1990. These

data ore 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 1951 1961Route ADTa Pract. c dADT ADT Poss. Sunset Rte. S.M.Rte.

SunsPoi: Blvd. 22,300 24,000 30,000 19,500 40,000 20,000 30,000
Santa ~Aonioa Blvd. (N) 32,500 35,000 46,500 30,500 55,000 55,000 43,000
Burton Wa'j 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 Stree ts 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

c:: Diverted to Santa
Monica Freeway - - - - - 29,000 20,000

Total East-West 147 ,80O 155,000 189,600 ZS"S",OOO 477,000 345,000 345,000
Growth Index LaO 1. 05 1.28 - - 2.33 2.33

a Summer counts reported in A Report Upon Streets, Parking, Zoning, City of Beverly Hills, by Harland
Bartholomew and Associates, St. Louis, Mo., 1948.

b vounts su~..1ied by City of Beverly Hills.
c The pra( tical ca'lacity is defj.ned as the greatest number of vehicles that ca'1 "ass a g!ven ..otnt on a

roadway or in a designated lane wi.thout the traW.c density being so great as to cause unreasonablp
delay or restriction to dri.vers' freedom to maneuver under ·.... revail!.ng roadway and traffic conditions.

d The pos s1.bIe ca'"lacity 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.

-
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destination, and assignments to all arterial routes, taking into account

comparative truvel times and distances by ulternate pos sible 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 locu­

tion will serve about 50 percent more people than the othOL The preferred

location will divert about 34, 000 more vehicles per day from parallel

surface streets than the northerly route, providing a much needed relief

to Wilshire, Burton "VVay and Santa Monica Blvd. , principolly, which

would be operating at intolerable levels of traffic congestion othervvise.

Thus the Santa Monica Blvd. routing of the frGeway not only

benefits its users; it benefits all users of other parallel streets as well

uS property 'Jwners 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 streets will be called upon to cerry

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 Santu Monica

Blvd. alignment, representing a reduction of 34, 000 vehicles per day on

existing stref~ts -- equivalent to another Wilshire Blvd, in carrying cupu­

city. This would constitute, in effect, a "bonus" of em extra V'!ilshire

Blvd. for Beverly Hills, provided by the preferred alignment but not by

viii
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et" e W\oV't \1oY'+~trf'( P"O'4te, r-t\.",-m /U. oW\\~ .. Btv O. e.u\', , CQr~
.....~,OOQ \.AI 't1,., +rt.e SCh.\oi-"'e.-ty rt),,+e Un-\ l'1(.lr~~ -hJ C1o.,.. pv-pso.-",,-t"
day level of 46,500. It would be 5S, 000 with the Sunset alignment. It will

reduce Burton Way from a current 27,100 to 25,000, in contrast to 4~,000

with the Sunset alignment. Wilshire will carry an estimated 40 1000 ADT I

slightly more than at present, but well below the maximum possible. The

Sunset route would have S5 1000 on Wilshire -- an intolerable load. Olympic

will carry more than at present with either freeway 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 I 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 1000 trips were assigned to the

Santa Monica Freeway I the Beverly Hills corridor would still require the

capacity to be provided by the proposed Beverly Hills freeway.

Dep'res3ed 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. ~t!lrr@flt:j¥l 66,100 ¥@Rioloo Bress Santa Mel'1isiit Ql¥ii.

502,OOQAl;l4i, hy l~~~dm hillin south mov~lIie1Il Quill hebe fjre"'", Ely 68 f'erccilt

ix
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Currently 33, 100 vehicles cross Santa Monica. Blvd. daily, on 24 street

traffic lanes. Although these lanes offer a 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 lunes.

By depressing and covering the freeway, maximum conservation

of lund use will be echieved. Considering the vulue of land in Beverly

Hills and the :(Qct that 24 percent of the toted city land erea is now given

over to streets o.nd highwuys, the plucing of the :l:reewCly underground

where it will take up a minimum of land spClce will be a very desiruble

objective.

Covered Rou.!c _

The proposed to completely covor the froewDY is, in our opinion,

feusible and practico.l from the traffic opowtions standpoint. Underground

highwo.y facilities of similur size UfO now opewting successfully in

various parts of the country. The Lincoln and Holland Tunnels under the

Hudson River in New York are both v.bout 1.5 milos in length nnd curry

81, 000 and 58,500 duily vehicles, respectively. The L 5-milc Baltimore

Tunnel-Expressv./i:1y, the Queens- Midtown Tunnel in New York, end the

1,300 foot CClhill Expressway in Sidney, Australia, ure other oxcmples

of below -grounc .freow 0. ys.

Tro.ffic operution in these underground fecUities has proven to

be i}S safe as tho.'c on conventioncl frcewuys, Gnd c::msiderubly sufer than

on ordinary city streets. Pcrhups the greoter c12gree of surveillunce of

x
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such highwo.ys end tunnels is part of the c1nswer -- perh2ps it is a.

greater attentiveness of drivers due to the unusucl conditions. VVh2t-·

ever it is, thore seems to be no Gxt~" hazard.: but rather a sufety cC)-

ve.ntage for underground highwuys, which Io.vors the cut Clnd cover de-

sign for the Beverly Hills freeway.

Parking Over Freeway'

The space over the Beverly Hills Freeway can be used adv::'.n-

tagecmsly for vehicular parking, either cs parking at street level between

2.9
the two Santa Monica RO.::ldw<:lYs (Figure ~), 'x in garDge structurGs in

the same lOCution.

Vllith the ff8Cwey in the Sunset bcNion, this cdvcnt::ge ·vvould.

not uccrue to Beverly Hills since there is no such demund fc>r pC\rking in

• the northerly lOCution uS there is along Sante Monica Boulevard. m'J.nus..

I
I
I
,

I
I
I

this fuctor argues in fClvor of both the covering of the freewoy uS livcll os

its location along the Scnta IVlonica ulignment.

A cnrol"ul check of existing ond projocted future purking supp!y

und demcmd in the BGverly Hills centrc:d bustness dj strict immecHC'.tely

udjc1cent to the proposed frcewuY route (S::.111ta Monico Blvd, fr::>m Rexford

Dr. westerly to the city limits) reve,::ls ,~ need for 3, 565 m~JrG p":lrking

spClces by 1990, This might be termed the moximum need, Gnd t,,,kes

into account eln estimated growth of 40 percent in the commercio.l erGo.

business uctivity, Some of the new commercio.l building 3ctivity will

probi}bly be accompanied by provision of integral pc::rking fccili ties, or

xi
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by opening of new separate off-stroet parking go.rcges, If '1Ne ussume thot

all new development and increased. parking demund of existing buildings in

the commerciul ,::lrea would be satisfied by extensive new parking garcgcs

in that areal this might be regurded as en extreme assumption in the light

of past history)the very minimum nGeds imaginoble would be in excess of

600 spaces. This is the net loss of existing porking clue to freowDy con­

struction o.long Scnta Monico. Blvd. plus untictpo.tecl los s ,:)f curb pC'.rking

because of need for street traffic co.pacity improvement in the business

urea udjacent to Santa Monicu Blvd.

It is pertinent to note that street-level parking over c "cut Dnd

cover" freewuy (Jlong Sunta Monica Boulevcrd would provide apprcxim,=,t8Iy

700 new spaces, thus taking cure of the VGry minimal needs cited. The

development of these as purking lots in tho first instance, with latGr con­

version to structurGs, if and as needs actuully develop, is a logical

c::Jurse of action.

Parking over tho freewCl.y adjacent to the industrial arGCl would be

('}dvuntageous elsa, in view of u 465-spuce deficiency predicted for 1990,

Areu over the ireewcy would provide for 150 spcces on street levGl, or

lurgcr ccpacitios in guwge structures.

A logical ,3nd efficient c'Jordino.tion of <:' m0.j or ,:lCCOS s route ,Jnd

terminal facilities will thus be effected, by locClting the perking immed­

iately udjacent to the Santa Monica Blvd. , wh8ro p,':trkGrs cun alight ond

wulk to their destinations within the commerciul end ind.ustrial districts.
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,Summary

. &~b
Summcrizing tne foregoing: Beverly Hills oust-west l§tn~t;. are

now overloaded by 30 percent, with orospects of c. 73 percent further in-

crease in buding. To handle the future totCll corridor volume of 345,000

vehicles per d,J.y, ull existing streets must be kept open and functioning,

without interruption or curtailment by tho freewuy. RJpid trc.nsit will

help by cC\rrying o.bout 15 percent of the pOck hour laud, but will not

diminish the need for the freewuy in o.ny respect. In view of Beverly

Hills r important role as c traffic gen8rlltor -'- the centrul busincs s dis-

trict is 8quivCllent to thut of a city of one million -- the route of the freo-

way must be located so as to serve Beverly Hills trips best, which would

be uccomplished by the Cllignment along SClntu Menica BoulovClrd. This

route will directly serve 50 percent more toto.l traffic than the more

northerly one. An importClnt::tdditiono.l benefit will accrue since this

route will reduce traffic problems em existing streets to a much greater

extent them is the case with the more northerly alternate. Thirty-four

thousand additional vehicles per duy will be removed from city streets,

Gquivalcnt to gaining a bonus capacity of another VVilshire Blvd. A cute..

und-cover depressed freeway along Scmta l\/Ionica Boulev.3rd will be 0

sefe highway, will serve trc.ffic better, will permit all importcmt existing

streets to stay open, und will make it possible to provide parking over

the freewi).y immediately udj Clcant to the commerciel ond indus trial dis-

tricts where it is needed.
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Chapter I

INTRODUCTION

This report deals with street and highway traffic in the City of Beverly

Hills, California I 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 I

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 I generally. Besides coping with internal growth

problems and policies concerning future land use types and densities I 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 I 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 I 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,
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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 I traffic engineering I and economic fore­

casting I 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 I

Wilbur Smith and Associates were asked by the City to study and report on

the need for the freeway I 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 I and the effects of haVing no freeway ramps within the City.

Available Basic Data

Considerable data were made available as to current land usage and

square footage of buildings, by types I 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

.,.2-
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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,
CClli£. , Hurland Be'lrtholomew and Associates, St. Louis, Mo.,
Jan., 1948.

A Purking Study for Beverly Hills, Calif:)rnia - Volume I Development
,Of Parking Needs, INilbur Smith Clnd Associates, 1956.

A Parking Plan for Industrie.l Area - Beverly Hills ( California, Wilbur
Smith and AssociCltes, 1957.

Traffic Plan For Century City, Los Anqeles, California, Prepared for
'\Nebb Clnd Knapp, Inc. , by vVilbur Smith and AssociCltes, 1960.

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

Report on Estimated Traffic and Revenue ::>f the Buckbone Route, June
30, 1962, Prepared for Los Angeles Metropolitan Transit Authority by
Coverdale & Colpitts.

The State Division of HighwC1Ys provided route location data and their

traffic assignment estimates. DeLeuw, Cather & Co., Consulting Engineers,

provided construction cost and design data. Sverdrup and Parcel, Consulting

Engineers, provided datCl on ventilation, lighting and freeway cover costs.

Area Growth Trends

As illustrated in TClble 1 und Figure 1, consid.emble growth of Beverly

Hills population and surroundings is ':mticipated. \tVhereus an increase of

only 15 percent was experienced in the 20-year period 1940-60, the City

Planning Commission estimutes u 38 to 56 percent increase in the next 20-

-3-
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ycar 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.

I
I

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

aCensus data. Projections based on City Planning Commission estimates
bEstimatcs by Wilbur Smith and Associates
CProjections by Los Angeles City Planning Commission to 1980. Uniform

rate of increase assumed to 1990.

POPULATION GROWTH TRENDS AND PROTECTIONS
Beverly Hills and Environs

Persons Index

BEVERLY HILLSa

0.43
0.63
0.92
L·OO
1. 18
1. 53
1. 98

Pers ons Index

LOS ANGELES
COUNTYc

2,785,643
4,151,687
6,059,161
6,568,447
7,750,000

10,000,000
13,000,000

1. 00
1. 12
1. 29
1. 46

65,500
73,500
84,500
95,500

BEVERLY HILLS b

TRAFFIC STUDY AREA
Persons Index

0.80
0.87
0.92
1. 00
1. 15
1. 35
1. 35

26,823
29,022
30,817
33,400
38,500
45,000
45,000

YEAR

1940
1950
1960
1963
1970
1980
1990

•

•
•

I
I
I

I
I
I

I
I
I
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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 I better than a doubling in size. Another doubling by 1990 is

anticipated.

-5-
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Chapter II

STREET TRAFFIC CHARACTERISTICS

This chapter gives an account of the regional highway network I pre­

sent and future I 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 I 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 I connect­

ing with the San Diego Freeway near Inglewood on the south and the Ventura

Freeway in North Hollyvvood. While its precise alignment is not under con­

sideration at this time I it is possible that this freeway may follow a course

somewhere betwecm La Cienega Boulevard and Fairfax Avenue east of Beverly

Hills .

The Santa Monica Freeway I now under construction will serve east­

west traffic in the Beverly Hills area approximately 1 to 2 miles south of

Olympic Boulevard.

-6-
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The proposed Beverly Hills Freeway I for which possible alignments

arc currently under study I 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 the nearby freeway routes I U. S. Route 66 and California

Route 26 , travers ing the city on Santa Monica Boulevard and Olympic Boulevard

respectively, are significant not only for their regional service but also for

local acces s within the community.

Major Streets

The map of the existing city streets (Figure 3) illustrates the charac­

teristic gridiron pattern of Beverly Hills I street system. Exceptions to this

rectangular alignment arc evident to some degree between Santa Monica and

Sunset Boulevards I where gently curving streets occur I and consistenly in

the hills north of Sunset where the rugged terrain has required winding streets

and cul-de-sacs for residential development. It is also significant to note

the angular differences in grid orientations in the area between Wilshire and

Santa Monica Boulevards I with the resultant discontinuities and off-set inter­

sections particularly on the north-sollth streets.

The principal east-west streets are Sunset, Santa Monica I Wilshire,

and Olympic Boulevards. Their rights -of-way arc approximately 100 feet wide,

except for Santa Monica Boulevard which consists of two roadways I with 85­

foot and 60 to 80-foot rights -of-wayan the north and south roadways res poc­

tivoly, separated by a 60-foot wide Pacific Electric Railway Company right-

-7-
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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 area is essentially that of a local street ser­

ving traffic related to adjacent properties. Burton Way I also carrying signi­

ficant amounts of cast-west traffic, is now a divided roadway on a 170-foot

right-of-way which formerly included Pacific Electric Railway Company tracts.

Dimensionally these five streets arc set apart from the remainder of the street

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 feet except for certain parts of Rodeo and Beverly Drives which arc 100

feet wide.

The rights-of-way and roadway widths of the Beverly Hills major city

street system are shown on Figure 3.

Traffic Volumes

The 1963 average daily traffic volumes are presented in Figure 4,

with scaled band widths representing the different volumes. It is evident

that the heaviest traffic floVis occur in the cast-west direction. The three

streets with the greatest volumes arc Olympic, Wilshire, and Santa Monica

Boulevards, with Olympic volumes ranging from 33,000 to 42,000, Wilshire

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 vehicles

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 55 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

east-west thoroughfares are listed in Table 2, as traffic volumes per hour and

as percentage of total flow for each 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.

-9-
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Table 2

HOURLY TRAFFIC VOLUME VARIATIONS
Beverly Hills, California

NORTH
SANTA MONICA

HOUR WILSHIRE BLVD. OLYMPIC BLVD. SUNSET BLVD. BLVD o

• BEGINNING EAST OF GALE AT DOHENEY WEST OF GLENROY AT BEVERLY
Veho Pet. Veh. Pet. Veh. Pet. Veh. Pet.

I 12:00 Midnight 441 1. 28 424 1. 20 797 3 031 1,120 2.57
1: 00 A. M. 179 0.52 209 0.59 554 2 030 800 1.84

I
2: 00 110 0.32 112 0.31 309 1.28 430 0.98
3:00 54 0016 63 0.18 153 0.64 240 0.55
4: 00 47 0.J.4 59 0.17 93 0039 230 0.53

I 5: 00 99 0.29 181 0.51 71 0029 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

I
8:00 2,202 6.40 2,636 7.44 836 3.47 2,305 5.29
9:00 1,916 5057 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

I 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.Mo 2,290 6.65 2,127 6.00 1,328 5.51 2,790 6.40

I 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 2,6'77 7.55 1,399 5.81 2,840 6.52

I 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 6 024 2,920 6.71
7:00 1,796 5.22 1,488 4.20 1,694 7 004 2,590 5.96

I 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 4084 1,770 4.07

10: 00 1,077 3.13 922 2.61 1,168 4.86 1,520 3.49

I 11:00 704 2.0S 771 2.18 1,379 5.74 1, 391 3.20
Total 34,389 100.00 35,448 100000 24,067 100.00 43,536 100.00
Date 12-4-63 4-16- 63 9-28-63 7-18-61

I
•

I
I
I
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Another peak in traffic occurs about midday I 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 traHic facilities Clnd in their design flnd 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 typical directional peaks of important ar­

terial routes. The eastbound morning peak and westbound evening peak on

Sunset and Wilshire are greater 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 S. An east-west traffic

volume of 138, 000 vehicles using 20 traffic lanes intersects with a total

north'-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

west traffic would result in average peak hour volumes of 660 vehicles per

-11-
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84.000 ON 24 LANES *
(335 PER LANE IN PEAK HOUR)

DAILY VEHICLES
CROSSING ON MAIN ARTERIALS

EAST-WEST TRAFFIC ON:

SUNSET BOULEVARD

SANTA MONICA BOULEVARD

WILSHIRE BOULEVARD

OLYMPIC BOULEVARD

NORTH-SOUTH TRAFFIC ON:

II STREETS WITH MORE THAN

7,000 VEHICLES PER DAY

138,000 ON 20 LANES
(660 PER LANE IN PEAK HOUR)*

* DIRECTIONAL SPLIT 60 - 40
PEAK HOUR EQUALS 8"10 OF A DT

BEVERLY HILLS TRAFFIC STUDY 5
CWUbut dmith and c41UJc.i.a1=.
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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 TRAFFIC
Beverly Hi.lls, California

I ROUTE DIRECTION

I
E. B. 'N. B. N. B. S. B. Combined

9-28-63 Sa. Sunset Blvd. West of Glenroy 7.9 7.3 7.0

• 9-29-63 Su. Sunset Blvd. West of Glenroy 9.6 7.5 7.7
9-30-63 Mo. guns et Blvd. West of Glenroy 15.8 12.5 10.7

10- 8-63 Tu. Sunset Blvd. East of Bev. Glen 11.8 11. 2 8.9

I
10- 1-63 Tu. Wilshire Blvd. East of Bev. Glen 9.4 9.9 8.0

1962 Wilshire Blvd. East of Beverly Dr. 8.4 9.0 8.3
1962 Beverly Dr. No. of Wilshire 9.9 8.2 9.0

10- 1-63 Beverly Glen So. of Wilshire 9.4 11. a 10.2

•
•
•
•
•

I
I
I
•

I
I
I

Note: Peak 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 urea. It is

significunt that 62 percent of these are from the south and that 51 percent of

the totul cross the boulevard. Of the 58, 000 vehicles entering or leaving

Santa Monica Boulevard at these streets, over 75 percent turn to or from the

south. Figure 7, a diagrammatic composite of the turning movements along

this length of Santa Monicu Boulevard, demonstrates the emphasis on the

southerly oriented movements, related in great measure to Beverly Hills' in-

dustrial area I central business district, and civic center complex.

-12-
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Table 4

DAlLY MOVEMENT OF VEHICLES ENTERING OR LEAVING
SANTA MONICA BLVD. IhTTERSECTIONS FROM i\.ND TO THE SOUTH

CROSS
STREET_

ENTERING SA!\JTA MONIGl'.
CROSS FRQfvLS 0 UTI-L _

STREET AND 6{ TURNING TO
TRAFFIC .QJ30SSINQ. Elj§T VlEST

(to N.)

LEAVING SANTA MONICA
______ TO SOUTH

STRl\.IGHT & TURNING FROM
AQBO~_ j:~§1. '.NEST
(from N.)

I
•
I
I
••

Linden Dr~ 4,000 400 1 1 500 100 300 1,. 000 '700
Roxbury Dr. 7,400 1,400 1,000 1,000 1,600 1,200 1 1 200
Bedford Dr. 4,700 1,500 400 300 1,500 500 500
Ccnoden Dr. .5,400 1,300 700 800 1 f 300 500 800
Rodeo Dr. 7,400 1 1 500 1,200 1 f 200 1,500 1,000 1;000
Beverly Dr. 12,000 3( 500 1/000 llOOO 3,500 1,500 1 1 500
Canon Dr. 12,000 3,000 1,500 2,500 2;500 1 t .500 I j OOO
Crescent Dr. 10,000 2,000 1,000 2[000 lr 800 1[700 1,500
Rexford Dr. l~..LQOO_ _..?:.i..§.QQ. 2,000 4 000 _2,000 _2! 000 LSOO___.:..L.:.____

Totals 76,900 17,100 10., 300 12,900 16,000 10,900 9 1 700

DAILY MOVEMENT OF VEHICLES ENTERING OR LEAVING
SANTA. I1lIONICA BLVD. INTERSECTIOJ\fS FRCJ1'v! AND TO THE NORTH

(toB .. )

Linden Dr. 1,300 300 100
Roxbury Dr .. 4;000 1,600 200
Bedford Dr .. 4,000 1,500 300
Camden Dr. 3,000 1,300 100
Rodeo Dr. 5,000 1,500 300
Beverly DL 10,000 3,500 800
Canon Dr~ 8,000 2,500 1,000
Crescent Dr. 6,000 1,800 1:000
Rexford Dr. 8 000 __l-.L.9.QQ L.t-5OQ_.:::..1__.•____

Totals 49 i 300 16,000 5,300

200 400 200 100
200 1,400 400 200
ZOO 1,500 300 200
100 1,300 100 100
700 1,500 300 700
700 3,500 800 700
500 3/000 500 500
200 2/000 'lOa 300

._li!lQ __ 2,j_Q...Q. L,_90_q_ 500-------

3,300 17,100 4,300 3,300

-13-
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ENTERING S.ANTA 1\.10NICA
CROSS .._.__F'ROlv1 ;NQRTH ._
STREET AND c: TURNING TO

TBt\_F_FI_G CROSSl.!:"iG EASI :v..yrsT

LEAVING SANTA I1,10NICA
____________...I.O ~ORTH__. _

STRAIGHT & TURNING FROM
_~.QBO~.sL _EAST \!\TEST
(from S.)
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Traffic volume growth curves plotted from counts taken during the

years between 1946 and 1963 shm·vn in Table S 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 approximately 27 percent (see Table 16). The combined

traffic on Olympic and Santa J\lIonica Boulevards near Sepulveda Boulevard

increased almost 95 percent.

!ranic Caj)A.city _V.R..:...Y.olYli)e~

Tables 6 lists ranges of peak hour dnd dail.y practical capacities for

various classes of roadways. "Practical capacity" is defined as the great­

est number of vehicles that can pass a given point on a roadway or in a des--

ignated lane dur1.ng one houx without the traffic density being so qreat as to

cause unreasonable delay or restri.ction to drivers I freedom to maneuver under

prevailing roadway and traffic conditions. "Pas sible capacity" is a higher

value I defined as the greatest number of vehicles that can pass a -;Jiven point

on a roadway or in a designated lane during one hour under the prevailing road­

way and traffic conditions I and cannot be exceeded without changing one or

more of the conditions that prevail. These figures provide generalized infor­

mation regarding average street capacities. It is pertinent to note that many

routes in the Los Angeles area are carryi.ng 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 of movement.

-14-
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Tab!e 5

DAILY TRAFFIC VOLUME TRENDS
Beverly Hills and Vicinity

SUNSET WILSHIRE
YEAR -l?LVD~

~

.:...Si\NTA. MOJ'JICA BLVD. BLVD. OLYMPIC BLVD •___
Ea$t of East of East of Eas~ of East of East of East of East of
Rexford_. Sepulveda Rexford Htghland B-exforg Sepuh~eda Rexford La _1?r~?

". a
35,000 40,000196330,000 43,000

1962 31,600 . 3.9,000 44,000
1961 29,700 36,400 43,000
1960 . 31,700 28,850 36,600 41,700
1959 29,150 27,500 .37,200 40,000

I 1958 26,400 29,000 31,900,...,
1957 27.400 29,400 :H ,800Cl'l

! 1956 27,200 28,400 30,500
1955 26,000 28,900 30,000
19.54 25,400 25,400 29,000
1953 24,000 25,500 35,000 23.,300 3S,OOO . 29,000 34,000
1952 2S,200 26,500 24,600
1951 24 1 500 21,800 26,300
19.50 23.400 22,200 22,900
1949 27,800 21,800 22,000
1948 21,200 15,500
194722.300 21,000 32,500 35,000 19, 100 30,000
1946 19,'000 17,500

a Nortl~ Roadway Only ~

Source: State Highway Division Traffic Counts, except (or 1947: Bartholomew
Traffic Report, Jan. 1948: To City•.
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Table 6

TYPICAL ROADWAY PRACTICAL CAPACITIES

a88 feet'iJ'.iide with parking
~ . .
°64 feet wide with parking
cS6 feet wide with parking
d 40 feet Wide with pBorking

Note: I\1otor vehicle traffic capacities based on Highway Research
Board ~citylVIanualand glrcular 3?~ Capacity Curves with
adjustments based on subsequent research. FreeNay and Ex­
ptGSS'Nay capa.cities based on 6: policy Qll.;firterialJii9.hway.§
in Urban Areas, American Association of State Highway Officials.
Calculations based on 60 percent signal "goll perioa t 10 per­
cent trucks ,20 percent combined left and right hand turns, one
direction volume twoo-thirds of other in peak hour, and 9 to 10
percent peak hour relation to 24-ho111' volume. Higher volumes
can be carried t but with restrictions on freedom of movement .

•
I
I
I
I
I
I
I
•

3 ..Lane Freeway
6-Lane Freeway
4-Lane Freeway
6-Lane Ex'pressway
4-Lanc Expressway
6-Lane Arteriald

h
4-Lane Arterial""

h4-Lane Major Bus.tnes s Street'..J
4,,:, Lane .~/Iajor Business StreetC

3-Lane I-vVayc
2-Lano Arteria.ld

2- Lane 1-V.Jayd

PEAK· HOUR 24-HOUR
TOTAL VOLUlvIE TO'~"6.;L VOLUME..:,.

8,000 - 10, 000 80,000 - 100,000
6,000 - 7,500 60, 000 .~ 75,000
4,000 - 5,000 40,000 - 50,000
3,000 - Sr30D 30,000 - 53,000
2,000 - 3,500 20,000 - 35,000
2,000 - 2,700 25,000 - 30,000
IJ 500 - 2,000 17,000 - 22,000
1,200 ..- 1,500 13,000 ~o 17,000

900 - J.,350 10,000 - 15,000
1,300 .- J ,800 14,000 .- 20,000

800 .. 1,200 9,000 .. 13,000
1,100 - 1,600 12,000 .. 18 1 000

I
I
I

...; 16 0
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Estimated capa.cities of the east-west streets in Beverly HilLs are

indicated in Figure 9 t0gether w.ith diagrammatic representations of their

relationships to 1963 vehicle volumes. It is evident that all of the major

east-west streetE; ate currently operating at or above practical capacity

during significant parts of the day. Santa Monica Boulevard is carrying

over 50 percent more than its practical capacity,

Figure 10 illustrates the relation of north-'south traffic at an E-'vV

screen line lying along Santo Monica Boulevard. At all but two streets J

Rexford and Beverly, daily volume is under capacity level.

Thus it is concluded that O'l8fCrowding of traffic arteries in the

east-wf;st d1rection is much more of a. problem than in the north"!:H)uth dir-

ection.

Current screen li.ne volume and capacity comparisons may be sLlm~'

marized as follows:

E--VI Traffic Crossing N-S screen line ._. 189,600 vehj.cles per da y

Practical Capacity - 155 t 000

N-S Traffic Crossing £-'N SCTeEm line - 118,000

Practical C:;apacity - 202! 800

-17'~
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SUNSET BOULEVARD .< )-30,000 r19,500_____r

LEGEND

BURTON WAY < )-27,100 ~ 23,000

~--------
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-46,500 ~ 30,500

- 6,000 ~ 9,000

BEVERLY HILLS TRAFFIC STUDY 9
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OTHER LOCAL STREETS

WILSHIRE BOULEVARD _\....... )'---35,000 ~ 30,500
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Chapter I I I

PUBLIC MASS TRANSIT

The part played by public mass transit is a significant considera-

tion .in evaluating areawide requirements for mass movement of people<

Public officia.ls are acutely aware of the need for balance in the ovep-

all transportation system and recognition is given to the fact that the

private automobile alone cannot be expected to satisfy the entire de-

rnancL Relclxation in efforts to maintain this balance Inust not be per-

mitted. Although the current trend in personi..'1.l tl"etnsportation is toward

the private auto and lXINay from public transit, it is necessary to con-

tinue efforts to bring about improvement in pubhc transit and to assure

• the freE:~dom of choice made possible b:l public transit service. A C'
.~

•
I
I
I
...

I
I
I

the overa.ll a.rea grows a.nd population dc:;nsitJes increase: mass transit

will become increasingly more meaningfuL

This chapter discusses thc role of public transit, both exisHng

and prc,jected t and J.ts reJationship to the highway system.

Iho Role of Public 'fra n8 it

In the Los Angeles area I public mass tra.nsportation is now an

important component of the overall transportation system. Of the

approximate 6.3 million daily person trips made in the metropolitan

-18-
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area now served by public transit, about 450,000 trips, or 7 percent,

i
are via buses, k In Beverly Hills 1 transit nmv cdrries 30 percent of the

If th(~ 1/570 pass(C)ngers in buses were in autos insL3ad, another 1,100

veh:lcles would be addl,d to this corridor in the Clne hour I 5 to 6 P. !'.ft. ,

representing 40 percent of the load no,A] carried by ·ViTi.lshire. Thus the

irnportant role of bus transit is clearly demonstrated.

Despite the efficiency of the mass tri'3.nsit vehicle .i.n terms of

roadway use, trJf..3 convEcmience and extreme fleXibility of the automobile

in terms of personal. trcinsport has been reflected in 0. continuing de-

cn~ase in transit patronage. :R.e.si-dentia.J. doccntr.::tHzation a.no the wide-

sprea.d 9ro'\lvth of outlyinq shopp.i.ng centers and industrial a.rea.s have

compelled depc"nden(.>? on the clutomobilf.; to a significant degreE:, In-

creased wealth and car ownership ha.vE~ contributed to the qrowth of the

individualized tra.nsportation mode, Changes in recrea.tional habits

resulting in part from shorter working hours and great"T per capita. in-

comes ha.ve accented the trend away from public transIt in trips to the

shore or tho mountai.ns I for eyz;,mpIe; rather than central city oestina-

tions served by transit routes,

Tlne trend in the use of publ.ic transporta.tion in Los Angeles

_._---------
1 Based on 2,5 person Inps per capita. for 2 0 5 minion people <-:md total

mass transit riders reported by The Los Angeles IVIetropolitan Transit
Authority.

2 'V\Tilbur Sn1tt11 and A..ss()cia.tes I -Irc1U"lc PJ~lL:. \/{i.lshl.re BouJ.evard J 196~

Prepared for City of Beverly Hills,

-19-
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County is shown in Table '7 and Figure 11 which are based on totEd annual

patronage of ttl!E) routes making up the present Los Angeles Metropolitan

TransH Authority system. Reve;:iled clearly is the peak usage associated

with 'i/vorld Viar II and the'.! decline since that time. During this period

of gradual reduction in patrona98, passen98r fares vvcre increased in

1948! 1955, 1961 (}Ho. agai.n in 1962. The current ba.sic fare is 25 cents

for the first zon(~, Although the trend continues down it may be that a

slight leveling off is occurrLng. The losses in passengers for 1962 a.nd

1963 were :-I. 3 and 2, 7 percent f respectively! in contrast to a loss of

about 5 percent per year, on the average, betvveen 1950 and 1960.

It is signiHca.nt that throughout the nation the grea.test decreases

in daHy transit patrona.ge have been measurc,;d during off-peak periods,

d . . . ·t3 . ft·' 1 ,. h tl-. ' 1·an rapId Ira.nSI has su·. erea ess rcXtUctlon t an 0 [ler pUb .i.c mass

transH service. This fact correlates v'lith the orientation of most public

transporation systElms tovv2rd the high density ccmtrGl business districts .

Rapid transtt has been mori", successful in retaining riders, it

is generally b",Jieved, because it cornpetes bett,sr with the private

clUto in terms of travel speed and comfort, and is frequently a more

economical, yet dependable, means of commuting to i:md fromvvork.

Transit. is d very important peak-hour carrier of people I especi-

3 Generally defined dS those f<:lc.i1ities operating on exclusive rIght­
of-vvay permitting high speeds a.nd scheduling! independ.ent of general
traffic conditions,

-20-
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Table '7

ANNUAL TEANSIT PATRONAGE
19:39-1963 Los Ang,::18s Metropolitan Inmsit Authority

a Operators I s trike during year.
---_._----_.-

•
I
..
•
•

•

I
I
I

Y.'"EAR P1tSSE1'1~f~1\.8_

1939 2:35,000,000
J.940 232,000,000
1941 249,000,000
1942 297,000,000
1943 368,000,000
1944 415,000,000
1945 430,000,000
1946 4'1'7 oori noou

v I ! ,J U I.... ..

1947 468;000,000
1948 41'7,000,000
1949 367,000,000
1950 ~'- rrn nO~J.::>,UdlJ,OOv

1951 285,000,000
1952 260,000,000
1953 248,000,000
1954 223,000,000
1955 194,000,0000.
1956 199,000,000
1957 193,OOO,OOOCi
1958 182,000,0000.
1959 184,000,000
1960 167 or)"', anna
1961

I l ... ~.' { IJ __'

1,53,000,000
1962 148,000,000
1963 144,000,000

RATE.-QF CHANGE
(Percent)

- L:;
+ 7,3

{-23o 9
+12,8
+ 3.6
+ L 6
+- 7.1
·-12,2
-13.6
-14,2
- 9,5
_. 8,8

- 4,6
-11. 2
--13.0

- 3, 1
- 5,7
-:- L 1
.. 9.2

- 8.4
.- 3.3
- 2,7

•

I
I
I

Source; Los Angeles Metropolitan Transit Authority
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ally signihcant for home-to-work trips along high densi.ty travel corridors.

As shown in Table 8 I :='bserved peak hour use !)f principal rapid tr~msit

systems range fr~)m 12 percent Df the daily tetd] in Toronto tc! about 23

percent in Cleveland, These peak hours coincide with the peak loads

on streets and highways I :Lt must be noted, Almost half cif the dayl s

total transit traffic occurs in the four peak heurs and about 8.5 percent

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

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

The high percentage cf peak usage indj.ccttes a very important

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

peak hours require as much as fou.r times the equipment capable of being

operated profita.bly during other periods,

The role, amount of usagc~, and significanCE:: Df public transporta-

tieD in a particular urbcm area win be determined by SUCl1 factors as

trip purpose I populatie,n density; family income.l and a.uto Dwnership.

W·ork trips will be the must "transit--criented. II Business and shopping

trips are less susceptible to transit, and social-recreational trips are

least likely to bf~ made by transit. Of significance t,:) southern Californ-

ians (-~recorrelations of car oWDqrship and transit lLsage revealing that

d
, ' b f ., ld· '-:ttransit usage aecreases as tne num Gf O' cars per hOUSGDO. :increases.

4 ·Wilbur Smith and Associates J~I£.11JS£l1wCl.Y.fi...Q.!2dUrb011 GI.9.Y'lth I 1961,
Automobile Ma nufacturers As sn. , New Center Building f Detroit, MJch 0
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T<:lble 8

DAILY A.ND PEAK-HOUR H.L~PID TRl-~NSrT PASSENGERS IN rvf...AJOR CITIES
Typical 'Weekday

I
I
•

Rapid Transit

New York City
Boston
Philadelphia
Chicago
Toronto
Cleveland

Comm~terRailroads

24-·HOUR
VOLU]\/lE

4,490,000
616,000
570,000
559,000
250,000

80,000

PEAK-HOUR

...2.QJ.UMJi.....

672,000
106,000
94,000

177,000
30,000
18,000

PEAK-HOUR
I:ERCENTAQ:§..

15.0
17.2
16,5
19.2
12.0
22.S

I
J

Ne'N Ycrk City
Chicago
Philadelphia

466,000 104,000 22.3
234,000 68,000 29,

,
1

100,000 24,000 24.0

lilt

•
-
•
I
I
I

I
I
I

Source: Gottfeld, Gunther, E?2id .I:r..Q[!~;iJ ill S~~.J·.::tSi:rQl2...01itQ.!l.J-\rea§.,
U. S. Government Printing Office, November I 1959.

The same relati:.:mships between central business district trips I

car ownership t and population density are found to exist; but with the

increases occurring at a greater rate than for 0.11 transit trips. This

fact accents the special role Df public tranSpDrtaticn in sE~yving the

central city.

High density land use affords conditions favorable to mass

transportation in that riders can be a.ttracted. and satisfactory service

can be sch(~duled. In areas of luvlJ density, secondmy reeder or shuttle

vehicles w::Juld be required -- for all practical purposes I private autos

'-23-
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in mas t parts of the country,

Rapj.d transit, 1:n the future f will provide an important complement

to the freeways in the mas s movement of peopJ.e f especially during the

periods of peak demand. Ii: will also make it posslble for high density

areas to exist, such as established bu.siness districts i.:md multi-family

apartment areas I by decreasing parking space demands and offering re-·

serve capacity for future growth.

Freeways will not eliminate the need for public transport, especi-

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

However / neither ca.rl rapid transH be considered. a substitute for the

freeway system. The basic needs for the t1,'''o systems are independent,

although they do support each other 0 Freeways must continue to servE~

practically all off"peClk, weekend, and holiday travel needs, Public

transit: in balance ·with private vehicula.r transport will provide the opU-­

mum service to the drea! s increasing population, with each mode serving

the movement for which it is most approprbte.

As shown in Figure 12 ( bus rGutes extend over much of the

Beverly Hills arterial street system, viz; Sunset Boulevard, Santa. Monica

Bouhward f Beverly Boulevard I Benton VI.!clY and San Vi.cente Boulevard:

W"ilshire Boulevard, OlympJc Boulevard, Canon Drive, Beverly Drive;

Beverwil Drive! Robertson Boulevard I and tCi Cienega Boulevclrd. GEmer-

all")'! i service is avcliJ.2.ble around the clock. However I individual schecl-

-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 f and even cessation of weekend and holiday service on certain

routes such as Santa Monica routes 12 and 13 I and the southerly portion

of MTA route 2l.

With the exception of MTA line 21, running between Burbank and

Culver City I the buses travelling through or to Beverly Hills are oriented

toward the Los Angeles central business district or the city of Santa

Monica area. The scheduled peak hour running time on 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 on this line a special limited semi-expres s

service is also provided which has a somewhat shorter overall trip time.

Line 4 I 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 I

it is noteworthy that there are in operation certain bus routes in thE.:

area using existing freeways and affording I to this degree I rapid transit

service. The results of this type of service are reported to be favorable I

and indicate a possible area for expanded bus service related to the devel­

opment of the regional freeway system.
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Rapid Transit Plans

In 1959 1 a study and report establishing the need for rapid transit

5
service along four general route locations was completed. This report

was followed by an engineering study of specific alignment, equipment,

and cost estimates. 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 1 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 million
7

1 for a study of fin-

ancia1 feasibility. Finally, on June 30, 1962 1 Coverdale and Colpitts 1

again retained by the MTA 1 reported that the combined net revenue of

the entire transit system, including surface lines and the Backbone

Route 1 would be adequate to retire a necessary bond is sue of $288

million in 50 years 1 and termed the project economically feasible.

The :Backbone Route, subj ect of the above studies, extends

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

along Wilshire Boulevard in Beverly Hills 1 and thence to Century City

5 Public Transpgrtation Needs in the Area Served !2Y.Jb.e Los An9..eles
Metropolitan Transit Authority, prepared for the Authority by Coverdale
and Colpitts, May, 1959.

6 A Comparative Analysis of Rapid TransiL9.Ystem Equipment and Routes 1

prepared for the Los Angeles Metropolitan Transit Authority by Daniel,
Mann, Johnson and Mendenhall, August l 1960.

7 By Daniel, Mann, Johnson and Mendenhall l and by Kaiser Engineers.
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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 CJf 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 S1.) to Beverly Drive, and another 2 minutes to Century City I 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) I are estimated by

Coverdale and Colpitts at 37 minutes from downtown Los Angeles to the

Beverly Drive transit station. The DowntCJwn Business Mens Association

made studies of off-peak hour driving times in 1960 I and indicated a

value of 30 minutes to the intersection of Santa Monica at Wilshire I or

about 28 minutes to Beverly at Wilshire I 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
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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 aut8

to rapid transit. In addition, the numerous MTA lines in the area tribu-

Table 9

transfering passengers to and from the transit stations.

passengers estimated for each station.

stations are shown in Table 9 and compared with the total number of

PERCENT
OF TOTAL

53
61

~
63

DIVERTED
FROM AUTO

2,212
2,180
~§Q

11,072

-28-

TOTAL
4,190
3,589
9,888

17,667

Of particular significance to Beverly Hills would be the transit

The numbers who would be so diverted at the Beverly Hills area

contains estimates of the numbers of passengers expected to board the

tary to the Backbone Route are anticipated to serve as feeder routes

NUMBER OF PASSENGERS BOARDING RAPID TRANSIT
AT BEVERLY HILLS STATIONS
AND DIVERTED FROM AUTOS

Average 1968 Weekday

stations located near Century City, Beverly Drive, and Robertson Boule-

rapid transit trains 2t the various stations. Most significant in regard

estimated diversion of auto users to rapid transit.

vard. The aforementioned feasibility study report of the Backbone Route

to these considerations of the proposed Beverly Hills Freeway is the

STATION
Robertson Blvd.
Beverly Drive
Century City

Source: Coverdale and Colpitts, op. cit.
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According to the feasibility study, approximately II, 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 occu!"

pancy of 1. 4 persons per car, this represents an auto volume in 1968 of

about I, 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 automobiles that would require the capacity of

two eastbound maj or 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 6-1ane freeway during the morning and
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evening peak hours in the direction of heaviest flow I 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. Neither mode should be expected

to serve all travel desires. Both systems I working in balance I will

serve the overall requirements of personal transport.
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Chapter IV

TRAFFIC DESIRES

Perhaps the most important part)f this study is the determination

of the relationship of the City of Beverly Eills and its environs from the

transportation standpoint. Two main factors are to bG considered in this

respecL The first is related to the geographical location of Beverly Hills

within the Los Angeles urban area. No matter VI/hat 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 tho Beverly Hills community, the trans­

portation requirements of its residents, and the traffic attraction of its

commercial t industrial, institution;}l t and recreational facilities.

Traffic generC1.ted by the various land uses are directly related to

the community socia-economic life and its relationship to the entire urban

complex. Existing characteristics and magnitudes of different trip categories

have been analyzed to gain a clear picture 0f the actual transportation pat­

terns within and near BevGrly 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 I internal trips which have both ends within the Beverly Hills area, and

external trips that have one end inside the study area 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, u 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 wes t, Pico Boulevard

on the south, La Cienega Boulevard on the east and approximately the city

limit on the north. Zones I, 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 II and is in

fact the centrClJ business district of Beverly Hills. All access routes to

Beverly Hills have been grouped in 11 external stations. Stations A and B
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designate the northern access roadways of the Santa Monica Mountains,

stations C, D and E represent all arteries crossing the eastern 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 trcffic 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 V{orks 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

and on Burton VIray. More thelTI 3,200 license plates were rec'xded and

matched to determine for each of the 4 hour study (1:45 P. M. to 4:45 P. M.)

,
periods "i:ho amount of through traffic. A summaJY of "this study is given in
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Table 10. On the average all four boulevards studied show through traffic

percentages 'Jf less than 30 percent with an overall two-way average of 24

percent. Surprisingly during the P. M. peak hour when through tmffic might

be expected to be the highest, the license check on the four boulevards

evidenced consistently lower through traffic rGtios. 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 ratios 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 plute surveys and

which occurrence tends alvvays to diminish the apparent amount of throu.gh

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 ufter 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 eros s checked with each other or with \/'lilshire and Scmta Monica

B(:)lilevards. For example, eustbound 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 on or between
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Table 10

SUMMARY OF THROUGH TRAFFIC STUDY
ON EAST-WEST ARTERIALS
Beverly Hills, California

ROUTE PERCENT THROUGH TRAFFIC

Sunset Boulevard Eastbound 32
Westbound 18
2-Way 24

Santa Monica Boulevard Eastbound 28
Westbound 29
2-VlJay 29

Wilshire Boulevard Eastbound 21
Westbound 11
2-Way 16

Olympic Boulevard Eastbound 34
Westbound 25
2-vVay 29

All Eastbound 28
't\Testbound 21
2-Way 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 cordon 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 eros sings

(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 490, 000

vehicle trips dally, 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 rCltio 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. Figure 15 presents an illustration of

the trip end distribution. Zone la, 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 trips 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 yields 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

L\ND USE ELEMENTS AND
ESTIMATED TRIP ENDS PER ZONE - 1963

Beverly Hills Study Area

DAILY
MOTOR VEHICLE

ZONE lAND USE i~T<C}liCNTS TRIP ENDS
Retail Office Hotel Services

Number of Floor Floor Floor Floor Industrial Retail
Dwelling Area (l000 Area(1000 Area (1000 Area(lOOO Jobs Jobs

Units sq.ft.) sq.ft.) sq. ft.) sq.ft.)

1 2,220 222 1,140 0 764 295 55,000
2 3,220 32 145 0 357 64 35,000

I
3 4,600 27 147 0 229 54 43,000CAl

0)

4 560 27 125 100 SO 54 12,000I

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 a a 0 0 12,000
8 410 a a 0 a 6,000
9 2,970 31 125 0 32 62 27,000

10 1,230 1; 43 5 2,937 836 614 1,915 121,000
11 930 0 0 0 0 13,000

:,.. ..
12 660 0 a 104 a 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, III 3,028 2,250 2,771 490,000
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in the same zone and that interzonal trips have ends in different zones 0

The magnitude of intrazonal trips depends on the mix of land uses in each

zone und 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.

Ori<jin--DcstinQtioJyPc:ittern :.: 1963

The prece ding - analysis established the quantities of trip ends of

study area zones 0 Next, the various trip ends were connected, to form

a pattern of trip origins and destinations, required for route as signments.

Because existing origin-destination data obtained by home inter­

views and roadside driver interviews are not avuilable, 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 areuo Once the model is com­

pletec1, its validity must be checked against the actual traffic volumes

obtained by field counts 0 If too much difference is revealed, adj ustment

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 160 Once through

traffiC is subtracted from the total externul station crossings, the magni­

tude of external traffic is revealed 0

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

0::: A 2,500 1,000 500 500 100 15 a 100 150 400
0
Z

B 2,500 1,000 500 250 30 70 100 150 400
...... C 2,590 370 740 14,000 5,600
0...... D 4,900 700 1,400 12,200 8,000 2,6000:::
0 E 11,770 2,230 4,000 17,800 3,400

I I:L-. F 770 420
~ 0
0

Z G 110 60
I

0 H 220 120
I-f
f-I I
~ J(/)

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
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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 IS zones to each external station

is presented in Table 13 and Figure 16. Heaviest traffic desire lines take

place between zones of high traffic attraction such as I, 3, 5 and 10 and

busy external stations such as C, D, E, F, J and L Specific movements

may be as high as IS, 000 to 18, 000 ADT,

The distribution of the 57, 000 interzonal trips was based on a

gravity model. The total interned trips emanating from u zone were d.is-

tributed to each other zone directly in proportion to the other zone's attrac­

tion and inversely in proportion to the travel time bet"veen them. 1 Esti-

mateel numbers of work, shopping, Clnd other types of trips were distributed

separutely, Attraction relates to the appropriate measure of ·;}ttraction for

u 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 pIe.ce be-

tween zones which have substantial concentration of trip ends; namely I,

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 to be reliable in numerous research studies.
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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. 39 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 J..38 86,100 2.40
14 1 .. 20 1.20 1. 40 15,500 1. 38
IS 1. 20 1. 20 7,500 1.36

Study
Area 1. 27 1. 08 1.43 1. 2 6 749,900 1. 53
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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 bc.sis of assumed c.verage trip lengths 0) Pro­

jected land use and traffic growth outside the study urea I 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 I as derived from projected land

use data.

Oriqin-Destination Pattern - 1990

Projected through trips for the yeClr 1990, obtc.ined ClS explained

in the preceding paragraph, amount to a total of 20 7, 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 o.mount to about

532 1000 daily movements. Heuviest traffic will take place between zones

with high trip end densities and stations with large volumes, os shown

in Table 17 und Figure 18. Movements between zones 1, 3, 5, 10 and 13 I

and external stations C, D, E,F I I and J will range from 5 I 000 to 23, 000

for each specific movement.

Internal trip desires of 1990 I presented in Table 18 and Figure 19,

are expected to reach ubout 94 ,000 movements a day. Heaviest tro.ffic
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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 I 300 11,500 6,400 900 600 3,100 3,200 900 38,400
0 2 200 200 3,300 7,900 4,300 3,300 700 400 2,100 3,100 600 26,100......
M

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

>-; 4 100 100 1,500 1,600 1,000 300 200 100 300 700 400 6,300E-i
C/) 5 700 600 6,900 9,800 15,400 8,700 2,200 1,600 6,300 6,600 1,200 60,000w

I c:::l 6 200 200 3,800 5,400 3,800 2,100 800 600 1,700 2,600 1,000 22,200,l::..
N eX. 7 100 100 1,500 2,100 1,000 600 200 100 300 1,100 600 7,700I 0

Z
8 100 - 800 700 500 200 100 100 200 200 300 3,200

a 9 400 300 1,600 2,400 3,400 1,200 900 900 3,100 3,200 800 18,200
...... 10 3,800 3,700 11,500 16,300 15,200 5,600 2,900 3,800 13,800 18,000 5,900 100,5000::
0 11 100 100 1,300 1,900 1,000 300 300 300 1,100 1,500 800 8,700
..... 12 100 100 600 900 300 200 100 100 600 1,000 700 4,7000
w 13 1,200 1,200 2,300 3,200 3,000 800 500 1,900 5,100 4,300 1,200 24,700
Z 14 200 200 800 1,100 1,000 300 100 500 1,300 1,700 500 7,700
0
N IS - - 400 500 300 200 100 200 SOD 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 .s 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
Z 2 - 700 500 900 500 200 200 600 1,300 300 200 600 200 200 6,400
0 3 600 1,300 600 400 200 700 2,100 400 300 900 300 200 8,000........ -
E-f

~ 4 - 600 400 300 100 400 700 300 300 400 200 100 3,800
........ 5 - 800 400 300 900 2,300 500 400 1,300 300 300 7,500
E-fI (/) 6 200 200 500 1,200 200 400 600 ZOO 200 3,700.~
~

-
w

Q 7 100 200 700 200 200 300 100 1,800I - -
n-:: 8 - ZOO 500 100 200 200 - - 1,200
0
Z 9 - 1,600 300 300 900 300 200 3 / 600
...... 10 - 800 900 1,700 600 400 4,400
0
~ 11 - 200 400 200 100 900
0 lZ - 600 200 200 1 / 000
IJ-. 13 - 400 200 600
0
H-:I 14 - 100 100
Z 150
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 modet all trips crossing C\ 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 0 This check indicated that the estimated volumes were within 6 per­

cent of the actual ground counts 0 Thus the accuracy of the traffic model

was verified.

Basis for Proj ection

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 0 Table 15 summarizes 1990

land use growth indices and corresponding motor vehicle trip generation

totals per zone 0

Projected through trips have been determined by expanding existing

through trips by growth indices varying according to estimated locations

of trip origins and destinations. The future papulation ~rowth predicted by the

Los Angeles Regional Planning Commission for each of the zones of origin

and destination for a particulur through trip component were averugGd and

applied to the current corresponding volume. Combining all components,

the future through traffic was derived.

External traffic was estimated by expansion of the existing zone
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Table 16

• _ L -
1990 AVERAGE DAILY TRAVEL DESIRES

THROUGH TRIPS CROSSING STUDY AREA
Beverly Hills Study Area



---'1_-_11 __ -
Table 17

. - . -
1990 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 1/200 1/000 5,000 10,800 17,100 8,600 1,300 800 4,800 4,900 1/400 56,900
0 2 <. UJ 400 5,000 12,100 6,600 4,600 1,000 500 3,300 4,900 900 39,700.......
E-t 3 400 400 10,500 15,000 5,700 4,300 800 700 2,100 6,100 2,200 48,200.::(
Z 4 200 200 2,200 2,300 1,400 400 300 100 400 1,100 600 9,200.......

I
E-t 5 1/400 1,200 10,300 14,600 22,900 11,700 3,000 2,200 9,600 10,100 1,800 88,800en

~ ~ 6 400 400 5,700 8,000 5,700 4,900 1,100 800 2,600 4,000 1,500 33,100co Q
I 7 200 200 2,100 3,000 1,400 700 300 100 400 1,600 900 10,900p::;

0 8 200 - 1,200 1/000 700 300 100 100 300 300 400 4,600
Z 9 800 600 2,400 3,700 5/200 1/700 1,300 1,300 4,900 5,000 1,300 28,200f-f

l') 10 6,400 6,200 14,700 20/900 19,400 6/500 3,400 4,400 18,200 23,800 7,800 131,700f-f
p::;

11 200 200 1/800 2,500 1,400 400 400 400 1,500 2,100 1,100 12,0000
I:L-. 12 200 200 100 1,300 400 300 100 100 900 1,400 1,100 6,100
0 13 2,800 .2,800 4,300 6,000 5/700 1,400 900 3,300 9,900 8,300 2,300 47,700
~ 14 400 400 1,200 1,600 1,400 400 100 600 1,900 2,500 700 11,200Z
0 IS - - 500 700 400 300 100 300 700 700 600 4,300
N

TOTAL 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
ZONES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Z 1 - 1/600 2/500 600 2/400 1/300 500 300 1,600 4,100 400 500 3/700 300 200 20,000
0 2 - 1, 10O 600 1,400 700 200 200 800 2/500 200 400 2,400 200 200 10,900I-i
E-< 3 .- 800 2,200 1,000 400 300 900 4,200 400 500 3,500 300 200 14,700~
Z 4 - 700 500 100 100 500 900 100 300 900 100 100 4,300t-<

E-< 5 - 1,200 400 300 1,400 3,100 400 600 4,400 300 300 12,400Cf)
I ~ 6 200 200 700 Z,300 200 400 2,100 300 200 6,600.I"" Q -

<'0
I 0::: 7 - - 200 700 - ZOO 600 100 - 1,800

0 8 - ZOO 600 - - 600 .- - 1,400
Z 9 - 2,900 300 500 3,100 300 200 7,300t-<

G 10 - 800 1,300 7,100 800 500 10,500.....
0::

11 200 800 100 1,1000 - -
r.... 12 - 1,500 100 100 1,700
0 13 - 1,000 600 1,600
[.J..:1

Z 14
0 15N

TOTAL - 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 94,300
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movements will take place between zones I, 3, 5, 10 and 13.

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

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

490,000.

Table 19 summcrizes the trip estimates.

Table 19

SUMMARY OF PRESENT AND FUTURE
DAILY MOTOR VEHICLE TRIP ESTINlATES

Beverly Hills Survey Area

1963 1990 GROIl\fTH

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 97%

External Trips 363,000 532,000 46%

Internal Trips 63,500 94,000 48%

Cordon Crossings 573,000 946,000 65%

Qentury City

Covering over 250 acres in zone 13 of the study area, the Century

City development (now under construction) comprises a. major part of that

zone and, when finally developed, will constitute a mujor 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 of the Beverly Hills

City Limits. Ultimate development calls for approximately three million

square feet of office space, a maj or retail shopping center, u hotel and

over 10,000 residential upartment units, u lcnge 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 cfternoon

peak, and should be expected to coincide with the h.i.ghway peaks in the

area. Most of this heovy traffiC will be created by the office buildings

in the Century City project, Clugmented by residents returning to the apart-

ment areas. It should be noted that the traffic estimates have assumed a

2-hour period for dispersing the office build.ing employees Clnd approxi-

mately 40 percent transit patronage by these people (clpproximately

2, 000 passengers).

During the initial stages of development, it is c.nticipated that

Clbout hi:\lf of all site-bound traffic will traverse Beverly Hills, via Santa

Monica Boul€vard (22 percent), \/llilshire Boulevard (9 percent), and

2 Truffic Plan For Century City, 1960 I prepared for \f\!ebb and Knapp, Inc. ,
by iNilbur Smith and As s ociates.
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Olympic Boulevard (19 percent). Approximately 29 percent will approach

from the west via Santa Monica I Beverly Glen I and Olympic Boulevards I

and 21 percent via Pica 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 lOCution,

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, und over 4,800 will

enter. Santa Monica Blvd. and the Beverly Hills Freeway will be called

on to carry almost 2, 000 vehicles eastbound, cpproximately 25 percent

of the total eastbound load a.nticipated on these two arteries in Beverly

Hills, Olympic Blvd. will carry about 1,300 eastbound from Century City I

perhaps half of the totc! directiona.l 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 FREEINAY

Proj ections 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 corridor muy be defined gener­

ally as bounded by the mountains on the north ,:mel Pic,:) Boulevard on the

south. The east-west corridor to the south ,)f this will be served by the

Santa Monica Freeway now under construction, and planned to extend

west to the Pacific Ocean ut Senta Monica (see Figure 2).

A projection of travel desires in the Beverly Hills traffic corridor,

illustruted by Table 20 and Figures 8 and 22, shows the need. for a con­

siderable increase in traffic capacity in the futurG> Eest-west arterials

me now loaded to a level that is within the range between practicul and

possible capacity, meuning that in a very few ye.:1rs the maximum level

will be reached, and what is now congestion and driver delay will become

stugnation, Through east-~Nest traffic <:l1one will grow from Cl current esti­

mated volume of 64,000 to 124,000 by 1990. The trC1ffic assigned to the

proposed freeway in 1990 (Table 20) would hopelessly overload existing
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Table 20

-- . -
AVEAAGE DAILY EAST-\lVEST TWO-WAY TRAFFIC IN BEVERLY HILLS

AT SCREEN LINE EAST OF REXFORD DRIVE

TRAFFIC ESTIMATED 1990 AVG.
TRAFFIC TREND CAPACITY DAILY TRAFFIC

1947 195') 1963
Route ADTa ADTb ADTb Pract. c Poss. d Sunset Rte. S. M .Rte.

SEnspt Blvd. 22,300 24,000 30,000 19,500 40,000 20,000 30,000
Santa .,ionica 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 StreE ts 10,000 10,000 11, 000 21,000 30,000 15,000 15,000

I
Beverly Hills Fwy. 100,000 200,000 84;000 127/000

U1 Diverted to Santa
.t.~

29,000 20,000I Monica Freeway - - - - -
Total East-West 147,800 155,000 189,600 251,000 477,000 345,000 345,000
Growth Index 1.00 1.05 1.28 - - 2.33 2.33

a Summer counts reported in A Report Upon Streets, Parking, Zoning, City of Beverly Hills, by Harland
Bartholomew and Associates, S1. Louis I Mo., 1948.

1:.: .:Jaunts sU::'''llied by City of Beverly Hills.
c The mac tical ca'lacity is deHned as the greatest number of vehicles that can ::,ass a given ::,oi.nt on a

roadway or in a designated lane wi,thout the traff:i.c density be!,ng so great as to cause unreasonablp
delay or restriction to dri.vers' freedom to maneuver under '-'revaiUng roadway and trafFic cO'1ditions.

d The pos s 'ble ca'''acity 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.
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streets without the freeway.

Table 20 illustrates a projection of totcJ corridor volumes cross­

ing a north-south screen line east of Rexford Drive, bused on the travel

projections discussed in Chapter IV, end assignments to ull eust-west

routes.

Figure 22 illustrates the current end future volume and cho.ructer

of traffic appr:)(1ching und leaving the Beverly Hills twffic study area.

(see also Table 21). A 65 percent growth at the oustern edge of the study

ureu is unticipated between 1963 end 1990, the through traffic growing

by 95 percent and locel traffic (beginning or ending within the Beverly

Hills study urea) growing by a lesser amount, 45 percent, A similar

growth on the western edge is anticipeted from 175,400 vehicles, now,

to 291,700 in 1990. Growth at the north end south edges will be 88 and

53 percent, respectively.

Alternute Freeway Locations vs. Tr}~nds

Figure 23 illustrutes a.ltGrnate freewuY route locations now under

consideration. Figure 24 illustrates their relationship to locations of

estimated current and future trip ends 0 It is evident that the southern­

most routes are most odventageously loco.ted with respect to trip origins

and destinations, concentrated s~)uth of Santa NicmicQ Blvd. Each dot in

the figure represents 1, 000 motor vehicle trip origins or destinations.

The closer the frcewey:::nd its (:lccess points can be loceted to these
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Table 21

AVERAGE DAILY TWO-WAY TRAFFIC AT BEVERLY HILLS STUDY AREA CORDON LINE
1963 and 199 0

EXTERNAL STATION 1963 VEHICLES GROWTH FACTOR 1990 VEHICLES
North Cordon Line Through Local Total Through Local Total Through Local Total
A. Bev •Glen & Benedict 5,400 8,000 13,400 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

East 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 8,

S.Vinc. 31,800 70,900 102,700 2.06 1 .4'7 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

I Subtotal 100,300 182,900 283,200 1. 95 1.45 1. 65 200,000 265,900 465,900en
0',
I

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 1.34 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 208,800 363,100 570,500 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,

Compurative Traffic Assignments

All trips shown in Tables 16 through 18 I which represent the

estimuted future tmvel desires within Beverly Hills I have been manually

as signed urterial streets Clnd to the alternate freew3.y 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 on the freeways are shown in Figure 25.

The Sunset Blvd, route would serve considerably less traffic than

the Santa Monica Blvd, route, due to the "out of WC.y" location Df the

northern route with relution to trip desires. Thus, the Sunset route daily

volumes would ClVer,:lge 84, 000 to 88, 000 in the City of Beverly Hills,

depending::m location, However the Santa Monica Blvd. route locati')n

would averuge 127, 000 vehicles per day,

Table 20 illustrutes anticipated truffic loadings of other arterials

nem Rexford, All will be carrying capacity traffic loadings, Conges Han

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 e()st-west

through trips per day I as compDred to 87, 000 for the more southerly

route,

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

day from purullcl surface streets thelD the northerly route, providing a
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much needed relief to INilshire I Burton Vvay ,3nd Santu Ivwnica. Blvd, I

principally I which w::::>Uld be operating ut intolerClble levels of traffic

congestion otherwise,

Thus the Sante:t Monica. Blvd, routing of the freeway not only benefits

its users; it benefits ull users of other parullel streets oS well as property

owners (lIang those streets by relieving traffic congestion 0.1ong those

routes to a greater extent than would be trLl8 of the Sunset BlvcL location,

Existing east-west streets will be called upon to carry an estimated

232/ 000 vehicles duily in 1990 if the freeway is located along the Sunset

alignment -- but 19 8 ,00a if it is along the Santa. M:onicCl Blvd, alignment /

representing a reduction of 34, 000 vehicles per day on existing streets

equivalent to another Wilshire Blvd. in carryinC] capocity , This vvoulel

constitute, in effect, a "bonus" of an e:~tra Vvilshire Blvd. for Beverly

Hills / provided by the preferred alignment but l"ot by the more northerly

one.

As shown in Table 20 I the Sunta l\1onica location for the freeway

will reduce Santa Monica. Boulevard to 43, 000 ADT in 1990. somewhat

less than its present day volume level of 46 I 500. It would be 5S, 000

with the Sunset alignment. It will reduce Burton Vvay from a. current

27/100 to 2S, 000. Burton Way would C().rry 45/ 000 with the Sunset align­

ment. Wilshire will be cClrrying an estimated 40; 000 ADT, slightly more

thc-lD the 3S, 000 nc)w being carried, but well below maximum possible

capacity. The Sunset route would leave 55, 000 on INilshirc -- 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 t

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 traffic

load in this corridor. Even if all of the through traffic assigned to the

Beverly Hills Freeway (87 t 000 ADT) were assigned instead to the Santa

Monica Freeway t 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 Cl number of factors, which Clre discussed in the following

sections.

CClpacity

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 traffic 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 peClk periods.

It will be necessary to keep Santa Monica Blvd. open to provide

needed capacity in this corridor and to Clct as a distributor road for the

freeway, as indicated by traffic volume assignments discussed in the

previous section. This \>vi11 require the freeway to be depressed or ele­

vated, allowing Santa Monica Blvd. to continue to operate.
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Cros s 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 uvailable in these cross

I
streets provide ample capacity, enough for 58, 000 vehicles daily, by

1990 the north-south movement will have grown by SO percent to SO, 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-

streets to remain open u.s well as to permit Santu. 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 sections 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 maj or highways c'Jmpletely underground has

been considered, discus sed, 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 I sound and smell of the highway.

However I there has been little experience with actual construction of

this sort. Short sections of freeways or major arterials underground

through tunnels I under air fields I etc. I 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 some of these facilities follows.

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

Authority I 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 operated one-way in the direction of heavier traffic

flow I or as a two-way roadway when flows in both directions are about

equal. It is approximately L 5 miles in length and carried an average

daily traffic load ()f 81, 000 in 1962.

Total traffic accidents in the tubes in 1962 averaged 90 per 100

million vehicle miles, reports the Port Authority I about one-third of which

involved personal injury. There were no fatalities.

The three tubes were opened in 1937,1945, 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

1ation 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-Expressw'£'y - 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

1ation 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, sao

($29 1 sao salaries, $35,000 heat, water and electricity).

~ens-MidtownTunnel - This four-lane facility in New York City

was opened in 1940 and carried 65, 000 ADT in 1962. The 1. 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 res tored

to a 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

-64-



I

•

I

•
I
I
•-
I
I
I
I
,.

I
I
I

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 s ys tern, the footing s of the frame being carr ~ed down

to ra il leve1.

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 SOD, 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 diaphrag:Tis bttw':':':':;-l e.r:d ::'.t the ond : f the bc,::ms.

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 I 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 I the traffic bUild-up would increase the

concentration of carbon monoxide I 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 I 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

in power costs.

In lining the tunnel the designers faced problems of fireproofing I

rot and corrosion resistance I ease of cleaning I and selection of light­

weight materials which would not impose a high dead-load 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. c'entr;rs 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 I 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

tunnels, putting the driver "on his guard, II as well as the surveillance

by tunnel operating personnel.

Parking Over the Freew~

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

COMPARISON OF TRAFFIC ACCIDENT RATES
Tunnels / Freeways / and Arterials

-

RATE PER
100 MILLION TOTAL FATAL 100 M.V.M.

FACILITY ADT YEAR VEHICLE MILES ACC. ACC. Total Fatal

1
Detroit-Windsor Tunnel 10,800 1963 0.039 NA NA NA NA
Queens- Midtown Tunnel 65,000 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

I Lincoln Tunnel 81,000 1962 0,444 40 0 90 001
lO

Posey Tube 31/100 1963 0.078 13 0 166 0,
Ca1decott Tunnel 47,700 1963 0.125 22 a 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

1 NA: Not available.

Note: U. S. rates reported in Future Highways and Urban Growth / Wilbur Smith and As sociates.
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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 reconstructed

Santa Monica Boulevard.

An investigation of the need for such parking spaces was made I

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 IS 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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LOCATION TYPE DIS TRICT TYPE PARKING SPACES

West of Alpine Drive Commercial Curb 780
Off-Street 7,375

Subtotal 8,155

East of Alpine Drive Industrial Curb, 10-Hr. Meters 415
Curb, 2-Hr. Meters 134
Off-Street I, 191

Subtotal 1,740

I

•

I
I
I
•
•
•
•

I
I
I
I
r

I
I
I

Total Area

Table 23

1963 PARKING SPACE INVENTORY
PROPOSED BEVERLY HILLS FREEWAY VICINITY

Total Curb
Total Off-Street

Total
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Table 24

HOURLY PARKING ACCUMULATION 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 BEDFORD AND CAMDEN

34 Spaces 34 Spaces 34 Spaces

• Aecum. Pet. Aeeum. Pet. Accum. Pet.

I 9:00 A.M. 2:J 59 7 21 9 26
10: 00 30 88 13 38 11 32
11:00 28 82 19 56 18 53

I 12: 00 28 82 28 82 18 53
1:00P.M. 22 65 25 74 25 74
2: 00 33 97 28 82 22 65

I 3: 00 26 77 33 97 26 77
4:00 IS 44 34 100 26 77
5: 00 17 SO 33 97 26 77
6: 00 9 26 29 85 25 74-.

~ BETWEEN CAMDEN BETWEEN RODEO
TIME AND RODEO AND BEVERLY TOTAL

I 24 Spaces 34 Spaces 160 Spaces
Aceum. Pet. Aecum. Pet. Aecum. Pet.

I 9:00 A.M. 8 33 7 21 51 32
10:00 15 63 13 38 82 51

I
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

I
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

I
I
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Overall, the peak occurred about 3:00 P. l'1/i. when 12G 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 percenL The five lots

adjacent to the P. E. tracks were at 92 percent, higher than in the P.ugust

check.

Parkinq Accumulations iD..J:.he )1l9-':l.§_t!.~9L0:r.~.~_ - Checks in this

area were made by INilbur Smith and Associates on Monday, February

17, and Friday, Feb:ruary 21, 1964. The la-hour spaces along Santi)

Monica Boulevard South shov/ed 97 percent avcfoge occupancy whereas

the 2-hour spaces were only 40 percent occupied.

Demanc.L - The 1963 parking demand for the commercial area was

estimated on the basis of the building floor areas rcpo:ted by Eisner­

Stewart and Associates (planning consultant.'3 to City of Beverly dills).

As shown in Table 26, a current demand for 8, 089 speces is estimated,

at the rate of 3 spaces required per I, 000 sc:uare feet of building floor

area. (This ratio has been observed in numerous studies by \tVilbur

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 O. 9 parking s paces per employee.
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Table 25

- __ L -
OFF-STREET PARKING ACC UMULATIONS SOUTH OF SANTA MONICA BOULEVARD

BASED ON AFTERNOON AERIAL PHOTOS, NOVEMBER, 1963
PROPOSED BEVERLY HILLS FREEWAY VICINITY

LOCATION OF LOTS
a

A. West of Wilshire Blvd.
City limits to Roxbury Dr.

VEHICLE
ACCUMULATION

465

PARKING
SPACES

CAPACITY

724

ACCUMULATION
PERCENT OF CAPACITY

64

B. East of Wilshire Blvd.
Roxbury Dr. to Bedford Dr.
Bedford Dr. to Camden Dr.
Camden Dr. to Rodeo Dr.

I
--.J Rodeo Dr. to Beverly Dr .
.t::>.
I Beverly Dr. to Canon Dr.

Canon Dr. to Crescent Dr.
Crescent Dr. to Rexford Dr.

Subtotal

P. E. Parking Lots Between Two
Santa Monica Roadways

174 193 90'
205 271 76
215 247 87'
299 331 90'
205 234 88
127 153 83'
394 440 90'

1,619 1,869 87

147 160 92

a Includes oi11y the area covered in photographs.
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Table 26

ESTIMATED 1963 PARKING DEMANDS IN COMMERCLA..L AREA
BEVERLY HILLS FREEWAY VICINITY

TYPE BUILDING DliIvlAJ:IR..
(spaces)

Demand for the commercial area in 1990 is based on a L 40

growth factor (see Chapter IV) 0 It follows that at that time 11,330

Factors: 3 spaces/l,OOO sq, ft.
2 spaces/. Dwelling unit

Total 8,089

(l, 346, 000 sq, ft. floor area)
(1,241,000 sq, ft, floor area)
( 164 Dwelling units )

Commercial
Office
Residential•

-

I
I
I

- spaces will be needed. The 1990 demand for the industrial area was

~

I
I
I
I

obtained by using a 1 0 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 I it may be concluded that

current parking supply is in approximate balance with demand. This

conclusion is supported by the near-capacity 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

I
I
I

growth of the City of Beverly Hills alone. Of prime importance is the

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

ESTIMATED PRESENT AND FUTURE PARKING SPACE
SUPPLY, DEl'vIAND, SURPLUSES AND DEFICIENCIES

BEVERLY HILLS FREEWAY VICINITY

1963 1963 1990
b

1990 1990
LOCATION SUPPLY DEWiAND DIFFERENCE SUPPLY DEi\1AND DEFICIENCX_

Commercial
Area 8,155 8,089 66 Surplus

a 7,765 11,330 3,565

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

db 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 c11~b

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

s paces 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 AlpinG Drive. However

it would also eliminate several buildings with a total square footage of

66 I 000 and estimated 200-space demand generated by these buildings 7

thus resulting in a need to replace only a net 200 space loss. Com­

bining this 200 with the anticipated 400 curb spacG loss in the commer­

cial area immediately adjacent indicates a need for 600 additional

spaces without taking account of increased demand in existing buildings I

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 I or 304 more than existing today in the total right-of-

way of Santa Monica' Blvd. adjacent to the commercial area I thus

satisfying the 600-space shortage. Figure 29 illustrates pos sible lay-

out patterns for such facilities I which would be conveniently located

with respect to the Santa Monica Blvd. access roadways and would cost

very little to provide I assuming the freeway is covered. Such parking

space would be located advantageously for the users from the stand-

point of both vehicular acces s and proximity to thG commercia 1 area.

The walking distance to the center of thG survey area is 450 feet l a

distance now being walked by approximately 30 percent of the Beverly
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2
Hills parkers , 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

Freeway Construction Elimina!.es Freeway Construction
a400 spaces + 200 demand, a net Elimin,;ltes 150

-.200. space loss Spaces

~

I
I
I
I

,COMMERCIAL AREA

Possible to Add Over Freeway

On one level - 704 spaces

Gain - 304 spaces, or 504
effective spaces

INDUSTRIAL AREA

Possible to Add Over
Freeway

On one level - 300
spaces

Gain - 150 spaces

TOTAL

350 space loss

1,004 space gain

Total - 654 space
gain

,.

I
I
I

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

2 '\Nilbur Smith and Associates, ~rking Study for BcverlY...1:lills, 1956
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Chapter VIr

LIGHTING, VENTIIATION, AND ACOUSTICS OF COVERED FREEWAYS

Discussed in this chapter are the physical problems related to

use and operation of a 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 va.rying luminous intensi­

ties commensurate with the existing atmospheric conditions and loca­

tion in the tunneL It is not sufficient to provide only 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

-79-



I

•
I
I
I
~

•
•

I
I
I
I
-
I
I
I

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 1:

"Underpasses 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 footcand1es of daylight and the few footcand1es

in the tunnel. Such an abrupt change temporarily reduces the motor-

ist's ability to see, \,intil his eyes have become ada.pted,

In general, vehicular tunnels involve many special design

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

I ,Americ0TL..Standard Practice for Street Q!2d Highway Lighting, 1953,
Illuminattng 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. II

Table 29

the tunnel.

presents the minimum average footcandles of illumination which should be

Ventilation Requirements

75
50
30

MINIMUM AVERAGE
MAINTAINED

FOOTCANDLES

EXTENT OF
SUPPLEMENTAL
LIGHTING FOR

o - 4S 0 ft.
450 - 900 It.
900 - 1,350 it.

Source: See Text.

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

reduced, and an average of S footcandles is recommended for the entire tunnel.

remainder of the tunnel. During night-time I the tunnel entrance brightness can be

First 5 seconds
Second 5 seconds
Third 5 seconds

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

provided at a tunnel entrance (assuming 70 percent reflectance of walls and

ceiling). The eye adaptation time relates to the travel time when entering

An illumination level of 5 footcandles is the recommended standard for the

EYE ADAPTATION
TIME

According to standards of the Institute of Traffic Engineers, Illumi­

nating Engineering Society, and American Standards Association, Table 29

•
I
I
I
I
I
I
I
I
I
,. Adequate tunnel ventilation is an obvious and absolute requirement.

A tunnel of such length as being considered here will require mechan-

I
I
I

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 stand-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 I auto-

matic controls governed by sensing devices are indicated. Such sensors

are now commonly used in atm')spheric 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 I 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 mono~(ide 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 c.lso 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. Physiological tests on exhaust gas

show that the maximum allowable concentration of carbon monoxide in

2
air for one hour exposure is 4 parts in 10, 000 .

2 Fieldner, A. C.; Henderson I 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 Brigge
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, probably 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 I 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 of 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

3
one prepared by Finch and Partridge dealing with freeway and express-

way sections. The following is an excerpt from that report (table numbers

only have been changed).

IIAny 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.

3" Finch I D. M.; Partridge, W .A.; Research Report No. 15. Noise
Measurements on Expres sway-Type Facilities. The Institute of
Transportation and Traffic Engineering I University of California.
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liThe 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 4
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.).

"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 anyone 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
occurred under conditions of (l) 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 noise on the highways, although it is not
the loudest. The following outlines some important results of the study
concerning automobile traffic alone.

liThe 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 3 a

AVERAGE BACKGROUND NOISE LEVELS

TYPE OF LOCATION TEST DISTANCE DECIBELS
(feet) A~S~c::.;;;a;;..::l..:;.e_=-B...;:S:...;:c:.;;;a;.::,le.::::.-.._C::::.-=S~C::.;;;a;;..::l..:;.e_

1. Inclined so SO
150 48

59
58

69
62

2. Intersection SO 57 67* 76*
150 52 64* 73 f:

I 300 52* 63* 69*
3. Level 50 48 56 65

150 46 56 72

I 300 43 5S 66
4. Elevated 50 59* 65 72

150 53* 56 63

I 300 50 55 64
5. Cut 50 59* 65 72

150 52 60 68

I 300 46 58 64
Averages for all locations 50 52 60 69

150 50 58 68

C 300 48 58 66
* The highest average for this type of location.
Note: Figures represent the average readings in decibels of all background

C level reading s taken. Averages include the results from several test sites,
except where noted.

I Table 31

AVERAGE DIFFERENCE BETWEEN AUTO NOISE AND BACKGROUND LEVEL

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

I 1. Inclined 11 8 9
2. Intersection 5 8 6

I
SO 3. Level (high speed) 11 10 7

4. Elevated 8 6 5
5. Cut 6 4 3

• 1 • Inclined 10 4 9
2. Intersection 7 7 3

150 3 • Level (high speed) 8 6 2

I
4. Elevated 4 4 5
5. Cut 5 6 7
1- Inclined

I 2. Intersection 3 2 0
300 3. Level (high speed) 6 2 7

4. Elevated 4 3 2

I 5, Cut 9 1 5
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readings obtained at various test sites at the same distance from the
highway and same type of freeway section (Le. 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 Band 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 c.t the 50 £t. distance (see
Table 31). One incident arose in which the meter readings on auto
tra.ffic 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 a.t a distance. This condition caused higher meter readings
than that due to a few slow moving a.utos in the test area 1 when there
was no heavy traffic in the background. This condition may exist at a.n
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 1 33, 34 1 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 ones. The number of
readings on the various types of vehicles comprising the test samples
were reasonably proportional 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 I AND BACKGROUND

SECTION AND VEHICLE DISTANCE DECIBELS
A Scale B Scale C Scale

(feet)

• l. Inclined
Trucks 50 73 79 86

I Autos 50 61 67 78
Background 50 50 59 69

I Trucks 150 66 76 80
Autos 150 54 61 67
Background 150 48 58 62

I 2. Intersection
Trucks 50 77 84 91

I 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

I Trucks 300 62 70 78
Autos 300 57 67 73

I Background 300 52 63 69

I
3. Level

Trucks 50 69 79 83
Autos 50 59 66 72

I
Background 50 48 56 65

Trucks 150 65 72 77
,.. Autos 150 54 62 73

Background 150 46 56 72

I
Trucks 300 53 60 71
Autos 300 47 53 69
Background 300 43 55 66

I
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Table 32 (Coned.)

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

I Trucks 150 58 66 72
Autos 150 54 58 67

I Background 150 S3 53 63

Trucks 300 55 60 70

I Autos 300 S4 58 66
Background 300 50 55 64

5 . Cut

• Trucks 50 69 72 77
Autos 50 65 69 75- Background 50 59 65 72

I
Trucks 150 58 65 74
Autos 150 55 61 70
Background ISO 52 60 68

I Trucks 300 56 65 72
Autos 300 51 59 69

I
Background 300 46 58 64

I Note: Averages are given for each test distance and type of freeway section.

I
I
I
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Table 33

AVERAGE AMOUNT BY WHICH TRUCK NOISE EXCEEDED AUTO NOISE

TYPE OF LOCATION TEST DISTANCE DECIBELS
A Scale B Scale C Scale

(feet)

•
I
I
I
I
C
I
I
I
I
,..

I
I
I

1. Inclined SO 13 12 8
150 11 14 10

SO 13 9 11
2. Intersection 15a 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
SO 4 5 3

5. Cut 150 3 4 4
300 7 5 4

Note: Differenco botwoon the averages of truck noise and auto noise for
each distance and type of freeway section.

Table 34

AVERAGE NOISE LEVELS FOR VA-RIOUS TYPES OF TRUCKS

TYPE OF LOCATION TEST DISTANCE C SCALE -- DECIBELS
Light Gasoline- Heavy Gasoline- Diesel
Powered Trucks Powered Trucks Trucks

(feet)

l. Inclined 50 82 85 89
150 73 79 82

SO 91 92 91
2 • Intersection 150 82 82 86

300 76 79 81
SO 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)

• SO 77 84 91

I Intersection Intersection Intersection
Highest Average 150 66 77 84
Truck Noise Intersection Intersection Inters ection

I 300 62 70 78
Intersection Intersection Intersection

I 50 90 97 102
Loudest Single Intersection Intersection Intersection
Truck Noise 150 81 88 93

Inclined Inclined Inclined I- and Intersection
Intersection and Level

~ 300 77 84 87
Elevated Elevated Elevated

I SO 70 77 83
Average Truck 150 63 71 77

I
Noise 300 57 64 73

50 61 67 75

I
Average Auto 150 55 63 71
Noise 300 52 59 69

I
Note: Where the loudest readings obtained are reported I the type of freeway
section or sections upon which the loudest readings were obtained are noted
beneath the reading •..

I
I
I
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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, 1 to 14 db
on the B scale I and 1 to 11 db on the C scale. The greatest difference
occurred under the condition of maximum power on an inclined freeway
section I where the average truck noise exceeded that of autos by 11
db on the A scale I 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 noted during acceleration
from a stop at an intersection. The maximum noise registered on each
of the three 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 Table 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 t 34
and 35 on the preceding pages.

"An analysis was made to determine the differ8nce in decibel
readings between the averages of light gasolin~-p.:}weredtwo and three
axle trucks, heavy gasoline-powered trucks I and diesel-powered trucks t

at each distance and each location. (See 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 I whereas the difference between
heavy gasoline-powered trucks and diesel-powered trucks 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 read­
ings, and more annoying, as judged by tho members of the test staff.

Accuracy of the Data

liThe 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 tho pa.rticular data
was deleted. Several layers of silk cloth were used over the micro­
phones to minimize the effect of the wind. The meters were read only
to the nearest decibel, which reqUired Lllmost 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 th8 number of readings from
the low8st on8 upward until onc-half of the total number of readings
was reached. In the case of the one-half point falling at the boundary
of a group, the median was generally 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 oach othor, showing that the test samples of the
various types of vehicles had a reasonably balanced distribution about
the median.

Conclusions

"The results present tho 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 case 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 noise adjacent to
the cut and that of a level terrain. At greater distances from the edge
of the cut, there is sarno 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.

liThe results of tests at elevated freeway sections show that
the noise levels at the 50-ft. test distance are lower than those at
other test sections 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. n
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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 conventiona.l open cut design. The ma.jor elements of this

differential cost are summarized in Table 36.

Table 36

ADDITIONAL COSTS FOR COVERED VS. OPEN DEPRESSED FREEWAY
UNDER SANTA l\IIONICA BLVD. BETWEEN
WILSHIRE BLVD. AND DOHENY DRIVE

Beverly Hills, California

•-
I
I
I
I

ITEM

Tunnel Structure
Ceiling, Finish and Miscellaneous
Ventilation Buildings
Ventilation Vans and Dampers
U~ti~ a
Miscellaneous Electrical Equipment

TOTAL

COST

$ 12,330,000
3,930,000
2,500,000
1,040,000
2,370,000
1,130,000

$ 23,300,000

I
I
I

a 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 vertical 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 4-1ane 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 SO years would amount to about $1,085,000

amlually.

The estimated cost of operation of lighting and ventilating

systems of the facility would be $90,000 and $170 1000 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 equa1 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. ~I This would provide tunnel sections varying from about 250 to

580 feet in length and ten open cut sections af 220 to 380 feet lengths.

Including in the estimate provisions for ventila.tion 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 I the annual cost for this alternative design would be approxi­

mately $697, 000 per year more than for 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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