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. The inerease in etreet congestion in Sioux Fells, South
Bokote tho past fow yoars hes placed before the oity an important
M probloms The Nor objeoctive of this th.lh is %o help
sodve the probles of traffie centrol in Sioux Fails,

T™he writer is indebted 1o the City Bngineer's Office and
the Poliee Department of Sioux Falls and the Senior Civil Ungineers
of South Dekota Gtate Gollege for thedr help in obtuining data fop
the surveys Also the asnistange reveived from the Matiomel Safety
Counoil of Chivago, Iliinois tarough their reports on treffic surveys,

The writer msni to thank Professor He Se Cartor, fead
of the Civil Engineering Department et South Daiota State College
for hie many helpful suggeotions, and Miss Jane Huilenbach, Professor
of Bngiieh, South Dakota State College, who read the originel eopy
for grammaticol conetruption.
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INTRODUCTION

How to comtrol the t&:ﬂo on the streets of our om.;
ie beomming ome of the most important municipal problems of the prosent
daye An m community depende for its oxistence upon the tronse
portation focilities both intermel and oxtermal. Tho extenal trense
portation is mecossary for a eitys growth bocsuse food supplics and
raw materials must bo brought into the city and the ecemodities whish
are produced in the oitice must be distributed to other plullch_w

The intermal traffic is aloc oqually importent in that
sommoditics traneported to and from a e¢ity do not originste or end at
the eity limits. The incoming traffic must serve the whole community
‘and the stroots are means by which W«em is made possible
within o oity. Vithout strects no city could exdst longe It is equally
~ truo that when the streots feil to meet the increased demand whigh ie
plaged upon them the growth of the gommunity will be limiteds

The stroot truffic problom is by no means amnﬁu ancient
6ition, 08 well ao modern, suffored from stroet comgeetions In Rome,
4” found 4t negessary to issue an order prohibiting tho pessage of
wagons through the gentral strects for ten hours after sunrise. The
 modern teaffie probles arsse in the latter part of the past century and
18 o byeproduct of the phenemenal growth of metropolisen districts.
Inorease in populstion alone is not the importont couse, but the motor
vehicle and the sky scrappers are playing en important part in street

eongestion, / The situntion is gruphically expressod by an eminent engineer,
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 *5e have built farty story eitdee on « strect plan deeigmed for s thres
story toun,” ’ |

. The ¢ities have not kept pace with the incresee in autowmobile
industry in regard to the contwol of traffic in thoir city plannings It
mhmummmmnmm-uhnmuwmnm
_ been made in our cities %o dofermine the best means of controlling traffie
and vhat improvements are needed on tho street to better facilitate the
flow of treffice

% is the purpose of this survey to help solve, in part ot

~ least, the probleme of treffic control in the city of Sioux Falls; South
‘Dakota, ond aleo suggest oty inprovements wheredn they apply to the
bettomment of traffic flow within tho eity,

To obtain sefer and wore expedious movement of treffic and
$0 secure grostor freedum of acoess to the curb at importont points for
mu. and dischopging pascengers ond merghendice is the major objective
ﬂ‘hm in solving the traffic problem in the oitys

The traffic syetem must seyve mot only thoe present needs of
$he sommunity bus should be 0o planned in sdvanoe that growth in troffiec
may be gontrolled in the most efficient mannors

tt 4s beldeved thot when the seturation point of sutomobile
ownopshdp is renched the growth in totel traffic volume will imercase in
the some proportion as population inoveuses. "hile it is hasardous to
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4 M the eaturation point, the post widely accepted estimote ot the
saturation point 4o 3 to 1, thet u. 3 porsone por motor vohicle,
~ Necording to the booklot, 'l'mo and Figuree in ‘utomobile

 Industry,” publiched by the Nationel subomobile Chamber of Conmerce,

the grovth of the automobile industry detes back to the year 1895 when
mm vehicles wors producod as agained 4,801,134 in 1928, and the
rogistpation for the two detes ore 4 in 1895 ond 24,493,124 in 1928,
& ﬂ Patio of notor vehfecles to population in the United _tates for 1028

- wae §9 6!0 saturation point for South Dakota, Minnehsha County, and
the Gity of Sioux Falls hoe been meoumed as peached in 1928 ond en
ﬂmtdmwzmum vohiglon may be peen in Figure 1.
o The futoge populedion of the State, County, and City was
estimatod on the Lusls of prosent growthe The future notor vehicle
rogiotration eotimete was dotemined by finding the retio of motor
vehioler to porson in 1928 and mcoepting the genopal opinion thot treffic
growth will be Miml to populstion grewth, the future treffiec
curves were constructeds /o ceoen in Figure ) the ratio for the Gdete
8 3,48, County 3.57, and City 2486, oll having @ lower yutioc than for
the whole United Gtrtess

| It hoe Yeon cotimeted thet She oity will hove o populstion
of mxu 80,000 4n 1970 end = vehiele regletyaticn of epproximetely
| 884000,/ 511 the present system of treffic control handle the probless
 satiefactorily? How will the city meet the demands ploced upon ite
streete now and aleo in the future?
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Kn&mm«nmaaomyumu
population, growth, ond distritutionestraffic flow, ite volume,
charactor, origin and dostinationeestending vohiologwesirect hasards,
Mu' and causesmeoxioting strest plan and future changes required
$0 moet inorcasing veluse of trafficemsothods of rogulating and offoct

on traffic ﬂﬂo{, “lh wos m in oo for as p“a’.u.. o
The matter of mm and vehicle MA

disgussed and graphigally chown in Figure 1. As to the distridution
of population, no definite information wms obtained, hut the estimate
o8 0 the future growth of the city as to territory and population
adotribution is based on three major pointes ‘tondency et present,

. Sopographic foaturcs, and industrial plant lobationse The present
trond of growth ie in & southward direction elthough coneideratle
progrese is being made toward the easte The business distriot is
Aimited in ite direction of territoriel expansion to toe south and
southwests The Sioux River end trackege on the east make oxponsion
wm in thot Wim; trackage and steep grades to the north
and m moke businoss locations undesirables The trend of the
businecs district to the oouthwest has been foreseen and provided for
in the soning plan of the oity es adopted July 80, 1928, Sce Figure 5,
fssuming that the conolusions drewn from what infopmation wee obtaineble
are corvect, future planning as to street inprovements must tuke thie
into considerations
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~ In deternining the traffic flow in the oity, treffic sonsus
5::L Q:I:;_ et varions observation points Shroughout the city. ¥ne w}ﬂd“
nta-uancnmouuwwnrmrnmanrtmﬂrnarw1;ﬂu.
mmm-ammmvmum:ﬂcnmtemrmm
ity on an aversge Wusiness daye Tude ray b hzum-w.mo
the faot, thet when the conous was uMun—m-muponfa;»
dition, and heavy truck teaffic was peotrioted in some plocess A study
of Figure 3 will show that the hesviest traffic into the oity is from
the south and weet over Us 5, Highweye Nos 16 end 77, The truck treffie
into the I-m is falrly well distributed over the six nﬁa_m&u into
the citye ‘

The stockyards and pacting plent &n Sioux Falls is the
destination for considernble of the heavier trucking as shown by the
following figures which wepe obtained at the stookyerdse The average
mmbor of truck per day into the yapde for the week /pril 2nds to Appril
9., 1930 wae as follows:

U 5. Rigumay 77 From north

State 38 northweat

itate 38 enat

U 5 Nighemy 20 from sast

The origin of the trucks were known and the route into 5Sioux
Falls figured cocordinglys DBesides tho trucking to the yerds, considerable

trusking ic done direct to the Packing Plante

EEREES



TRAFFI( CENSUS
9z 4 1925 /926 | 1927 /929
LocATION ‘irs | 24hrs | Zthrs | 24k | IS hrs
Us /6 4rn{.£ of &F I ;T 800
" Fmi Wof S/ 95 | /92/ /480 1512 243/
3mi N of S/ | 1923 1397 | 1323 | 245
us 77 . | _
4mi 5 of 5F /342 |
3% mi E of SF ’ /32 e /307
Staie 3a sr:,. Nw. of 3F 924 | 1156 131/ z/22 1588
nJF /! 8¢ o
Jetogvé z; 3: im &0 Z240 /:ag
Traffic Counts “ighways Leac//hg mlo Sroux Falls
Srale, HMigh way Commission
TYPE AND DISTRIBUTION OF TRAFF|C
wirils u ‘5 /6 | U5 /6 |Slale 38 | Statess| Us. 77 | U5 77
TRAF Fl 2 ¢ ;c/,'ff . 61h * JoTth :Af State |Minr ¥
weslern | Rice NoWest Varn £pps I Fen R61h
THOR S & v ¢ + P P z
DA WN oYl a 7 o 2 Yoo 2
o INTER |1 & zz o S Gy P
§L57A'n‘ ;..un; o 16 R | 3 I 0 ]
Klznvren N 33 /6 8 R 4 20 33
;; COUNTY |OoUT 15 & L _; B N T 15
§l Ty | z7 U LiiE DR R 8 TR
X counTY |our| Zzo & | e /% v i
ClIINTER IN o 3 . z 3 o
;f\,»frmrf ovuT / o L o z 3 o
L INTER N 8 / e / 6 9
b counTy [ouT| 9 3 1.0 / / +
G 8% ™ IN 2l ; 9 I3 Jeé +5 s/
; COUNTY |out 29 1 0T J0 15 r4) +3
n| INTER IN 2! 30 & &5 45 2/
¥|s7aTE  [our| /}_4 s 1Z /9 /6 33
Yl INTER | IN i - . /9 60 Y
0l COUNTY | our 4,800 £ /3 /6 5/
| CITY ™ IN 107 .4 . DG 8L 93 /2% /92
Y county[our| izo 57 ) 79 9z 174
ol INTER LAE T " T e e 1" o 3 2
dlcre . ot 3
T o A TR 4 T T {7 (8
. . ‘Fur o 5 o o /7 /8

Trattic census

indicafed on

table

taten for a perwod of 4 hours
- April 10, 1930 - B:00AM. fo 12:00 B/,

MG 2

on highways
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The "ileon Traneportation Company at the present time is
running 49 two and hree ton trucks pegularly from the city over the
oix main highwayss Other pogular traffic on the highway that pust
WWMMM“. mtimttm?m&mtho Union Truck
Bepot which is operating thirty lince from the eity. .

Sdoux Falls boing the largest oity im South Dekote and
situatod where 437 of the populotion of South Dakote 18 tritutery b0
i, adde to the traffic demands of ito otreet .

: “he troffic flow at the present time in the buciness district
is best represented by Fioure 3. Obpervers wore stetlionod on the intore
sections 4“ in the dlegrsm for hour poriade throughout the dayy April
&mmahlotoums’.l.ntnodhgmmmgtmmm
bourly flow of traffic in what might be eslled the congested distrioct.
Other points of heevy traffic in the oity are showsn in Figupe & and the

~ following figures token on April 10, 1630:
Vehicles Passing

. Th s
mu. 30¢18 Ay He = 18925 Fo He 678
Bicnesotn and 10th. 10:15 A, My = 12018 P, i, 943
ﬂ-nm and Bthe

0616 As By » 20305 P, K, 961

Blp ond Mhee. . 4230 o Vo = 6300 Po M Liz
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l\ AVE NUE

EIGHTH oT

A i [

. o Passmy per hr
— 25

m-
} Vehicles

J /.

1|

$

DISTRIBUTION OF
TRAFFIC IN
SI0U X FALES: S5
April 10,1930
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MG &

1”——
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April 10, 1930 - 800 AM. fo [0:00 AM.

Light Trucks

-/ Ton and less,

Heavy Trucks - Over |7on,

FlG 4.

TITAEF CENSUS »
HIND @F Direction oth 51 81h St loth 51
TRAFFIC of Trave| | Dridge ﬁrzdge Bridge
83T o o B
HORSE DFRAWN
WEST o .49 4
» EAST / + o
S| INTER ~ STATE
e WEST - 2 o 2
E EAST &6 3 2z
INTER COUNTY
; WEST <+ b -
c
EAST 33 3 62
Y| county » CITY 7
WEST 1 = 40 #9
Y EAST o o o
| INTER STATE :
9 WEST o o o
3 EAST / & o
Nl INTER . COUNTY
i WEST 2 . lo)
g EAST +7 60 46
S| COuUNTY » CIT
~ NTY X WEST S 49 g3
EAST 18 25 23
INTER STATE
E WEST /2 21 Z4+
k‘)z EAST T 9 7/
INTER CcOUINT
vug Y WEST /4 /5 I
% EAST 93 /83 207/
d‘f COUNTY + CITY
WEST 9/ /6 © 209
o+ 3 EAST o 17 o
. Buss ES
. WEST / /8 o
Traffic census raken FfFor a R&2hr pers od on




Iroffie Conseation

An tem congestion es gomerolly applied to strect traffic
is uwoed to dooignote almost every type of undosireble eondition. Cooe
geation should not be confused with demsity, or that condition which
existe shon there fe n large mumbor of vehicloe or pedistrisns in a

» Usited street arcne Cmip doos not result from mepe numbers of
cars unless they blogk the frocdom of movement. Deneity of the traffie

m fo usunlly o congomitent of congeetion, smotimes the cause snd
sometines the effeots Oomgostion in styect traffic may be mm\n
e gondition resulting frum retapdation of movement bulow thet noymally
neoossary for contemporery strect uoers, Gomgestion 45 due $o three
goenernl cnuses: :

i The inability of strects to hold a sufficient mumber
.of vobiglep ond to pues thew =t an adoquete spoed,

¢ The inclusion in the trufiic etroam of clements which
‘hamper 4ts freodom of fiows |
, ' 3. The improper of inadecuate direction and control of
traffice

‘s pegulebod Q‘& the prosent time, the traiiic demands upon Vi
the street ﬂpuuhl fn u.lm Falie aye repidly approoching the saturetion
’thu Mtu' uaxa of mnng the tmffic situntion must be devised to

'g prevent the problem from beooming seriouss 7The width of the streets has



$00 froquently buen determined by somo standardised plan end mot by the
oharactor of traffic vhioh 4t i to carrys OStreet gupecity ic detormined
by volume or effective lanee and epeed in the seme manney ns capacity of
wotor mainss The volume of trafiic vhich o etroet onn satisfectorily
handle is not determined by the gross width of roadway but by the number
of vohiole lanes thet it providess Tho speed of flow, the socond factor
in figuring street copacity, will vary cocording to the average opeed
which gan be maintained, ao determined by the chaructor of the traffie,
the surface of the roadway, and the smount of cross traffic interference,

/ An intorosting study as to traffic spoed in ite relation
to stroet copacity is that made by Herbert Se f’m. in which he determines
the dischorge eapucity of a oingie lane of traffic by ealoulation of the
nogossary hoadway betwoen cars on the baeis of the mumber of feet covered
in stopping ot vorious spoedss In commenting on his conclusions Mp.
‘hmm rmm in opeed by mo means inmoresses the cepecity of
8 roadways Paradoxionl oo it may scem, the direct oppoeite is truwe, for
m.l fast ooy may travol betweon two points more rupidly than & slow
onoy it doos so when the roadway is used to empecity only by driving
other care off the highumye

The speed thaot will pass the maximum mumbor of cars with

oqual safety is not one of 50 miles en houp, mor one of 40 miles an hour,

t of 10 miles
nor even one of 30 or 20 miles an hourj it is the prosaic gai

# “Autemobile Control, City Planning, snd ‘raffic Regulation,”
“nginoering Mows Rocord. Fobruary, 1923.
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on hours Ammopo‘dmmuuw-alpuntMMn‘
vehiclos than ome of 25 miles, und half aguin as nony co one of 30
wilese A'-‘pndntlo-'numlpaw soarcely more thon o third se many
yehioies as one of 10 miless ‘won a speed of 5 miles an hour will pase
more vehicles than one of 30 and tvice o8 mony o8 ono of 60sececsses.ss
The common impression is that 'the fastor the apeed the greater is the
numbepr of vehicles wnich oan pnes a point in & given longth of time.
This is true of quite lov speedss Inoh incresse in speed up to & certain
point does inorecape the capeeity of & roadway, but after a certain opeed
bee boen attained, eoch unit of inorcased epeed Fecuires such on inoressed
specing of machines that the poadwey cspacity is dimisheds A accidente
are $0 be avolded, machinco should certeinly not follow each other any
olosep then the distance it tokes to stope”

In computing street capncity the rate of speed shich is
deemed recoonably neccssery and not thot whioh results in the grostost
ddschorge gspacity must be usede The use of fourewheel brokes and
Wmmmuutormmumomamm
Sapacity per lane ot high specds by decreasimg the time and distance
recuired for etopping end thus reducing the hoasdway whlch must be usede
A test by the Therwmodd Aubber Company indiestes that at 25 miles per
hour the fourewhecl brokoe reduces the stopping distance from 58 foot to
38 foot 6 inohoss '
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Observation of troffic spoed on strects may bo made in
sevorl waye. CFerhape tho simplest method is to have a motor cor drive
over a measured dietonce on a congestod street and $0 pocord the time
elapsing; {m would muke possible & computation of the average rate of
memsnmt. Yhe speed of flow on the Sioux Felle
Streete was not detemmined in fals surveye

Iraffic Housine

Gongestion, which is couwsed by the inclusion in the traffie
stroem elements which humper ite frecdom of flow, way include inters
mhmctnfmummwhﬁtm~m»ﬁmw
moving vehicle in the streom itoelfs Traffic moves mo faster thon ite
sloweet vohioles 0Dy routing througn traffic around the congested district
ie one way of removing o large volume of traffic whioh doos nmot neccesarily
belong there.

’ This reerouting is not oaly o removal of vehicles fram the
oongested diotrict but llun.a cmvenience to the through traffic im th:t
4% saves the vehiclos comeidernble time Ly being routed om to strects
where Sroffic flow is more repid boguuse of less interfcprence from oroes
 Sreffics Tuo reerouting of the highways through tue oity would aid in
mmwmemamummzxumzﬁ/rwsm
& proposed routing of the three mejor highways through the city esls be
77 and 16, and State 38.
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Figure 5.
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~Liregiion and. Sontrel of Jrofile

The third major factor causing congestion; momely, the
smadoquate direction and conbrol of Sraffic 18 an important one and
may be corrected st o omall ocost as empured to widening end comstructing
new strectos .

The demend which traffic mokes upom the street system is
not oometants The volume fluctuates from minute to minute, hour to hour,
day to day, and season t0 seasone. %‘he mimor fluctuation may be observed
on any otrees, the tendonoy of vehicles &e to move in waves instead of
distridbuting themeelves ot equal intervals over the longth of thﬁ street,
Thaie grouping of vehioles increases the density of traffic at different
points and tonds to cause potardetion in tho movement of the ontire group
when the loading vohicle plockons ito epeeds The grouping lessons the
headway between vehicles which condition io o frocuent ouuse of acoidento.
This matursl tondency 0 move in groupe is omphacigod by the gonerally
prevailing blook comtrol method used in our citicss

' Every oity experionges tho hourly fluctuation of ite traffic:

$he peak loads cawsed by the morning inerush 8o the city and the 8VOning
outerush of tyaffics Likovise clties have heavy traffic daye; in some

eitios 1t is Saturday as ic the guse of Sioux Falls.

Finally there i¢ a sesnsonal fluctuation in ‘nﬂ'h denands «
In the wintor time stroot conditions duo to snow and ico tonds to keep
oare off the strects, whilo in the gsumer the tourdst traffic is added
to the strect syetem in addition to the losal traffie. Hinco it ie



2.

. W. on three natiomal highwayee-The tlantic Yollowstone i’ut.ﬁo
Highway, The Custer Bottlefield Nighway, and the King of Traiis, 5 ous
Falls receives comsiderable tourist trafflce In the 1920 seseon
approximately 3,300 tourdot cers regiotored at the Sherman Park cempe
To estimete the musber of tourist cars that possed through the ity
without otopping st Shoman Park would be haszardouse

Esdeptrions and Vebdade craflis,

Pedestrions et present retard the novement of the traffie
wwuanmumnmum-mum-mmu&wmmﬁ
mmwm@m&mnmaxmcMn
mtvn-mmnmmwmmxuw‘u
down and otherwise retard traifics To expoct o driver of s motor car
Lo maintein & rate of speed mecvesery to avoid undue congestion and at
the semo time weave through masevs of podestriens is an impossible demande

/Ao mount of jay walking in Slows Falls is shoen by o count on May 3,
IMMQWWW,MWI.MHW.mnPMln”
ivenue, {ifty~seven poople crossed the street at points other them the
designated orosewalke, while 28 orossed vetween 8the snd 9th, streets for
a like period, and 97 between 9the and 10the streets for a one hour poriode



ide

Thie is the owmo of o large nusbor of acoldemtss Aceldonts
defeat the purpove of tralffic and their prevention is imperative, The
tow figure gives the mmbor of mm- reported in Sioux Fells
for 1926, 1927, and 1986+

929 . 1938
bile } Futalitics Automobile ersomsl Fatald

: - 8 106 (g
Febeuary 59 7 115 % i
Harch 52 ) -}  J b 3
Apwrdd 66 é 01 9
#ay | 65 4 11e 12
Juno 97 8 138 7
dJuly 86 15 1 145 i4
Auust 104 s 130 k] i
teptonber 07 1 i3 6 3
Ootober 124 ] 140 i8
Rovenber in9 15 158 2 i A

TORALD 10897 113 3 1529 106 k |

Totals
M‘M B v~ - sormain

Under the heading sutomobiles i¢ the mmier of accldents
eocuring in which cme or more sutomobiles was involved. The persomal
injury column is the pereonal injuries which pesulted fram the cutomobile
socidente, while in the coluso fatelitics is the mmber of deaths resulting
from the sutawobile socidentes



farking of Vehiglea

The parking of vehicice is one of the most serious cauees
of n;guun. if drivers of motor vohigles did not need to etop
' whon they reached their destination but could proceed immediately,
traffic movement would be simplified, and a lorge amount of space
would be released for the use of moving vehicles. Urivers must stop
snd provisions must be made for such stops. The normel traffic over
the strects 4 not en ond in iteolf but & meens to en onde The ond
i not cccamplished by truvel alome but the opportunity to atop long
enough to transnot that part of the driver's Lusiness which ie
ismediately connoeted with the aet of transportations

ingle versus Parolield farking

The methods or practices of parking vehicles in citiea vary,
but in the final sualysie the two most common mothode used are the
angle parking a8 curd and the parullel parking ot curbs The method
of parking perallel to curb removes one lane of moving traffic from
the strect while angle perking removes one lane and part of anothers
The average extension of a vehicle parked 45 degrees with ourd is 18
foet into the strect, but while rarking, the grestest extension ie

muoh greater, whioh results in ot least 26 foet of tho strocts width
being blosked while vehicles are approaching or leaving the curbs



: A passes ger vehicle parked pyulhl with the ourb and the
pight front wheol os much oo ome foot from the gurd, extends a
saximum of ceven feot into the strecte The greatest extemsion into
the stroet while appromching to and leaving tno ourd is approximoetely
16 fects Figure 6 shows the effect of angle eand parallel parking on
a 50 foot otreots It has beon onid that paraliel parking at ite worst
s better than angle parking at ite bosts Angle parking accommodates
more care per fout of ourd space but at the expense ofmmsurm.
ond moving traffis is our sitice mejor problen.
Zsuble larking

The prectice of perking vehicles 4n tie second lane from curb,
Enown as double parking is » sign of the supep-saturation of the streete.
Doutde perking in many ceces is, the results of drivers being unwilling
9 find & plege %o stop which would cause less inconvenience o the
public.

In meny onses, however double parking ie an actual necessity.
A truck driver, for emmple, has heuvy piolqu to be deldvered at a
business stopes The ourb is fiiled with parked ears for blocke. fe
hae several slternativess Mo onn yeturn the goods to the sender, which
dofeats a dosimmble und necessary cconomic service; he wey drive around
the blosk umtil suoh time an opening ie mude at the desired plece, which
adds unneoessarily to the density of the traffic etresmj or he may double
park and deldver his goodes



PARALLEL PARKING
H0Foot Roadway Four Lanes of MMoving Tr affic

Maneuvering Vehicle TaKes /4 of Roadway

ANGLE PARHKING

50-Foot Roadway Two Lanes of Moving Traffic
Maneuverin Vehicles Takes 1/z of Roadway

|12 Cars Parked Paralle/ 20 Cars Parked Angle

COMPARISON OF
ANGLE AND PARALLEL PARKING

FIG. ©.



Secupapey of Farking Cpages
" The parking protlen in Sioux Falls may be attributed to several

‘onuses; ose, the lack of onforcement of tho present perking rostristione,
and the stuse of the courtesy given visitors of the city, vhich dees

. net vequire visitors to obey parking restrictions s to time limite,

& survey made in a portion of the pestricted sroa in Gioux Falls ehows
that approximately 30 of tho vehicles parked in tse 30 minute parking
sons parked for approximately 555 of the total gar parking hours.

_ The sxesss parking hours amounted to mearly 33 of the total parking
times The excese parking is tmma’ﬁn in excoes of the parking
time limit for each overeparked care In the one hour parking some
obeerved, 30% of the vehicles parked for approximetely S50% of the
total car hours, The excves parking smounted to 387 of the total
perking tine.

: Had the uuu' perking been prevented in the 30 minute ane,
90,27 more wehigles might have purked in the eame parking spuce during
. the seme $ime, besed om the average time which was 322 hours or
approximately 20 minutes, of those vehicles that parked lecs them 30

winutea, mmhmmuw:mm"umml’“
the average time for those that parked loso than ome hour was 493

oF approximetely 30 minutes a8 computed from data in Pigure ¥, Figure
© shows $hat inoreased purking ooculd be obtained by strict enforccwent
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| of & o8e howr Minit in place of the present 30 mimute limit. ith
‘@ one hour limit enforced on Phillips ‘venue and Yain from Tih, to
lﬂ. Streets, 34% more vohicles could bo parked than mow are

y M with the 30 minute partial restrietion. ‘ Sdmiliarly,

: 'ﬁo uso of a ono and one~half hour limit where the present one hour
 Maits are on Bthe, 9th., and 10th, otreets would allow u 46417

~ ingresse in vehicles sccommodatods

Suanested Seetrieted Jreo pad Cooogdby

In emputing the date for the two Figures V and 8 no acoount
wns taken of the dowble parked cm; if a portion of the excess hours
‘were woed in abeorbing oll doudble and illegally parked vehicise tho
peroontagos would be reduced considerablye No definite data was
oMained as $0 the amount of double parking inm the rostricted arcase
~ Because of thie and the fuct tmt comsideratle of the over~tinme
parking we due %0 out of city visitors a 30 minute limit on Phillipe
and Modn Avenues seeme dosirables Figure 9 shows a proposed new
restrioted area, while Figure 10 tabuletes the parking eapneily in
the ostricted area under o proposed mew restrictions Tho 30 minute
iimit on mw. 12th, to 13th, streote and Waim, 7the, Othe, and
12thy %0 13the strects wore changed to e hours "ile tho ome hour
MuiS o Tthe, Bthe, the, 10they 11th,, and Athe strects from Dakota
Avemus %0 Minnesota ‘venus were ghanged to @ hours. A one hour parking



30,

"\, “ was plaged on "hillips ‘venue from 68h. to Tth. Htrects,
| Btveets are mover parked to oapacity during en entire
business daye The atio betwesn the setual car hours of parking
nl the total posveible capacity was found to to 73 u April 10, 1980
a8 say B0 obeerved in Figuré 7 and Figure 8. The average parking
- ’5  tine was ommputed also for date in Figure 7 and Figure 6, thus with
-':Ql‘ fotal oar houre the optimated numbor of vehicles winieh nay be
: m oan be gomputed by multiplying the total car-hours by
the sooupancy ratio and dividing the result whlch is the pnlabh‘
9ecupancy by the avorage parking times The two hour perking limit
. Dukotea and on Tthe to 13th. streets, incliusive, and Winnesota
: M was pleged for the convenienge of those people who find it
~ B80ossary %o perk longer than tue 30 minute limit on Phillips ‘verme
~ and Nain Avenue or the ome hour limit in the remainder of tho restricted
~ dleftriote Tithout this two hour limit on these streets thc parking
~ 8pnee would be filled with long poriod perkers, whieh would moke it
""mt Innplnumlmvh-mt park longer than one hour 0
104 spsce & gonveniont digtonce from the busimese pluce he wished
o viatt.



SUGGES TED
PARKING LIMITS IN RESTRICTED AREA
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Earking of Perking Stalls

A ity ie obligated to mke me much parking space at curd

m“lo for the public convenienge, but this epace should not

0 weed for free storage spaces Sinee parking is a eonvenience,

he space made svailatlo for this comvenisnce, should be arrenged

. to avoommodate the moet vohicles in the moet econonical way,

%o give proper protection to the vehisle parked legelly. Te

space ot the curb dose ot fulfill the oity's olligitione
spsce may be aveilable but dus to improper spaoing of care the

tal oapscity of a blook wmmmtuu;m;nwux

#o are logally parkede Figuro 11 shows clearly shet is monnt

this statements "ith mo pavement markings, care park at irreguler

» Foduge the gapaeity, or the vehigles are bunched so closely

thet while the capacity mey be inoresned olightly, it s

‘at the expenee of thc'p'lblh begause enough spmnoe is not lelt

s wehigles for the comvenient parking or leaving of a porking

Considerabdle demaege o dome to vehioles parked in thie way)

the ourds Povement markings as ohown in Figure 11 may help considerably
the proper spasing of vehicless The 18 foot space marked ot regular
Sntervals, gives the vohiole smple space to mancuver while approaching
or leaving the ourb, The 15 foot spaces marked in paire with 6 foot
speoe botween padrs gives the sane space me $ho above mentioned method
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NO PAVEMENT MARKINGS
Cars Parked at Irregular Intervals

- 70"+ |

TR i s

'|-4—— 180" ——i-——ls'o"———i ;
/18-FOOT SPACES MARKED
Cars Parked at Regular Intervals

le 70

0 ] "

ke ’o'..t._— 180" —ofo— /s'o"*—i

15-Fo0T SPACES MARKED M PAIRS
Cars Parked at Fegular Intervals

1

PAVE MENT MARKINGS

The marking of individval parallel parhing
stalls on the ,oaremcn'f' [nsures Imore efficient
vse of parlﬂ'ng area. :

“The convienénce In a/a/)roac/z/\ny 7o
and Jeavin corb I3 anothrer grezf fzclor
in favor of marking otalls or paVemenf

FParkers hnow when They are, properly

parked when in aotall, 1f also avords damage’

% vahrelbs urkiai wie s N TR PN
hit cars in fronl and To reat of him 1n order
that he may Jeare /oar/f’m? vpace.

Fokx A



of marking pavements. “hile the cost of painting the strect parking
: W s an added exponse %o the handling of traffio, ¢ he prowapd

in moving traffie in und out from curd, wore than paye for thic smell
expense and the public ie benefitted in time saved while parking and
WMIdetopr;uunuwlhm

~utopatie dspels

| Careful regulation of the avtomatic signals in the bugimess .
m- is an caoy means by which the traffic flow may be imeromsed. At
the present time the block edgnals on “hillipe Avenus and Main Avenue
shenge at the game times The period of Opreen or “Go" io the same
 demgth as the peried of Rod or "top” for sll signals in all direstionse
| A study of Figure 3 again will shov that more traffis is moving up and
down Phillipe ‘vemue than crosses it ot any intersection, therefore, the
Sraffic fiow on Phillips iverme should be given major considerstion in
the regulation of the sutumatic signelees The precsent 50 seconds cysle
4 divided 22 secomnde Groen “"Go," 3 seconds Yollow “"Chenge,” 22 seconds

Red "Stop,” emd 3 ecconds Yollow "Change." Figure 12 was computed on
40 seocnd op®le with the division of time as follows: 22 sconds

Groen “Go," 3 seconds Yellow "Change,” ond 15 seconds Red "“Stop.” The
yollow flash is mot recommended before the "Go" tecsuse of the temdency
~ of drivers to start their vehicle in motion before the intersestion ie
L aloar of venteles and pedestriense Pedestriane are aften strendsd is



TIMING DIAGRAM FOR

AUTOMATIC SIGNALS . A
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The following photographe wero tuken im Sioux Faile Ha; 3, 1930
and represent come of the problems of teaffic controle -

i3 |
Thio photo shows podectrians moving vorose 10th. street at fhillips
Avomue against the treffie signal. The driver in ear in Smborsection wee
recuired to sme %o » complete gtop to nllow the pedectiriany o paose Lap
ecalng from est on A0the Utrect would have Leen unalic 0 pake o left turm o

) \
j o ja o e
\

3 = A
v e
e &
| wh— sy
mgu\’.'.‘(t\l’m

Figwre 14

inother view of Philidpe Avenue and AUthe itpecte SodunlN grousing
Phillips Averme ageinst signal. Fhoto sleo ohows vehiclew erowding the
sidovalk orosuinge Painted erosswalk should help %o M this tendoncy

ST ——



Tiguro lbe

A good example of podestrians crowding into the street and preventing 4
veliloles fraz meking e proper right turne deturs taken on cormer of
gthe stroet and Bain /venue, ;

Figure 16e

Phillipe ‘venue and LOth. Styeet shows the effeet of e inside left
turne The coupe in the pletupe 1o pulled into position 8o that the firet
broak in the Line of truffie behind the truck it may procesd. The lone
of traffic Yehind coupe was not inmterferrsd with as ghown from vohicle
going through intersection on right.
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Figure 1%

Phillips Avenue as @ storage pleose for vehicles. Two lames of treffie \
on & gireot chere four could be ueed Af prohidited doudble parking.
Parking for the corwenienge of individual at the oxpense of meny.

Figure 18,

The vehiele on left ococu spage opoBgh for twe vehicles enueing
the ear on the pight to double park thus reducing the strect volume by
one traffie lane, Otrest markings will reduce this to minimume



4i.

Figure 19,

Yehicle manouvering to pork in vpace shown in Figure 16, Upace not
large enoughe VYohisle in photo after trying for 10 minutes, blooking -
traffic, umping vehieles on eide of spage duing sldcht demege to 0aro,
had renched a polat as chown in photo. :

Figure 20

Taxd stond oocupying approximately 2¢ feot of curb spacss Oproe is not
vig onough for two texis wnd 1o more then 4o mecessery for one tuxi.
such stonds should be reduced to a mininume



Figare 2.

Dukota Averme using sidewelk for ¢he purpose of displaying of moior
vehicles. The garagos ot the time this photo wes taken were helf filleds
Streot ohould bo used se @ mosns of communiontion and not ac etorege spaces.

Figare 22

Another view of Dakota Avenue whope triple parking is precticeds The
oponing between truck end wehicle on right is mot enough to allow two
ianes of traffic to pase eafely at a spoed vhich should be wainteined
on thic street.



Figure 23e

Double parking mear bue sone keeping bus from properly drawing up to
ourb, Hoar ond extonding inte moving teufiic lenes Oix wvohicles on
the right are parked within ome foot of emch other, hapdly onough spage
in whieh %o manouver when leaving curbe

Figure 24e

Truok loading end unlonding merchandice on Main \venus. The
offoot of papellel and angle parking on etpeet width is ohown, Une

vehicle g:‘. thds way or ¢iaole parked effects the entire blook o
shown in 15¢



Figure 25.

A privilege offered to one mepchant at the expense of the publics
practioce in restricted aron should mot be anllowed.

Figure R6e

fuch

PothoB 15" O Basinus " Wors Sl csckont parking ot ourbe will profide

spanges for sush vehiclese



Figure a%

A ear whioh o double parked offects the strect widih the entire blosk.
"hillips Avenue eapacity is noarly reached with prasent practiocen,
Ppobibiting of double parking end stopping in traffic lane whould more
than double strect capacitye

Figure 3 o

i truck parked wloading merchandise. Having reguler houre for deliveries
to businoss houses, when purking st ourb is probibited as 7 Ae B S0 9 Ay Ny
is ono mothod of proventing above eituatiome
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Susgested lnorevements

In the planning of the eity's street systen, due comsideration

should be givn the traffic demands of the present and future.

‘Suggoeted lmprovemente and changes in the city's street system
ond traffie rules to better fagilitate traffie, present and future

are based on the survey datas
Ae Parking

is
20

Se
Ge
T

Rootriect area with time limite as shown in Figure 9.
Provide cheap parking space in vacant lots near
business dietrict. :

Create o more rapid turneover of curb space, by
enforcoment of parking limit regulations.

Proditit double parking where it reducos effoctive
width less then the musber of traffic lanes waish

i demanded of the streets

idmit taxi stands to meet the inmediste publie demnndse
Paint parking stells and crosswalke.

Replage all sngle parking by parallel parkinge

Bes Inercase itpeet Capacity

1.

Increase speed of all traffie
8 Proper regulation of automatie signele.
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be Routing of traffic,
1e Byepathe for U, 8, Highways 16 and 77,
and State Highway 38 around ¢ongested
distriote b
B¢ Foute truck traffic from induetrisl centers
to highways.
3¢ Ploce adoguate signe and eignals for such
routene
e Sliminetion of obetacles whieh hamper traffie
flow and causes agcidentos’
le failroad grade croesings.
2+ Blind and sharp corners.
3¢ Gtreet cometriction or bottlenccke.
4+ Cross traffic interference.
S¢  Require pedestriens to oboy traffic signale.
R+ Increase effective width of strect.
ae Pronitit etopping im moving trefiic lanes.
be Prohibit double parking.
cs Vidoning of stroete to meet demands of troffiec.
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Proceedings of the /merican Soclety of Civil Emgineors, New York, N. Y.

Progosdinge o‘ the Highway Reeearch Ecard, Natiomal Research Coumeil,
Tashington, D. O«

Proceedings of the Road Builders' Association, “ashingtom, D, Ce
Enginoering News Record « MeOraw Hill Publishing Oo. Inc., New York, K. Y,
The ‘merican City « ‘merican City Maguzime Corporatiom, lew York, N, Y,

Reports on Traffic Surveys, Bureau of Public Roade, U. 5. Departaent
of Agriculture, "mshingtom, D, G.

Reports on Traffic Surveys, Natiomal Safety Coumeil, Chisage, Illinoie

Street Traffic Control « Miller MoClintook « MoOraw Hill Book Coey Ince,
Rew York, Ne Y. :

City Growth Sesentiale « G, Mgllichasl and Re ¥, Dinghem « [tanley
Nelfichael Publishing Urgnnisation, Cleveland, Ohio.
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