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tion paraireter has a \small effect on trip estimation., the 19·60 popula­

tion., most readily available., is reccrrnnended as input to the forecast 

equation • 

. Finally., a review of the output indicated that the curvilinear re-

. lationship best indicated the relationship between interurban travel and. 
. .•, . . . : . . 

population for smaller urban areas , . so that the final equation becanes : 

· 66 •. <: · . - 4 4 ·6 0. 600 * 4 Index 19 . Trips .":". .... 2 • .8 (19 0. population) (1. 22) 
,t' '· 

. . . ' . . 
.· . Selection ···or ·fiidei~-~~~-:;;;,'.~·.-~:~~::~·::;,::.:. , .. ,., ... _.. __ __ 

It has been previously rioted that urban areas of various indicies 

tend to be clustered together when plotted on a map of the state. Fur­

ther investigation of these data indicate that the choice of Index is 

correlated with areas of.highly developed lakeshore. 

·Revie~ of Tra.vel Distribution 

'lwo models are presently being.evaluated for applicability to inter.:. 

urban travel w:t ttjin tne: State ~§f ~ota. - · 'Jp.e first of these., the 

"Gra:vity" model has:been demonstrated as applicable to both urban and 
. ' 

....... .. -~:':."":'_~: ~::. •.• • ·.• ... : --~ .. ,.~~"..=--~-~-i'~"'."- .~-~~-.:...: ::-.:: .. -·~!~:~:·~-.!...;._.;.,_..;_ .: .•. ,.. ... . -

interurban travel. 'Ihe second, the "intervening opportunities" model., 

has not been apIDlied to interurban travel. At present we are anacyzing 

the population, by airline distance, versus.destination per capita, by 

airline distance. A computer progran is being prepared to detennine 

the parameters of a distribution model that will fit the observed date 

from each of the 40 · urban study areas of the state~ 

,··ru11ectiort of ·Fbrec~t::·anci· Volume tnronnation 

A research assistant is currently reviewing the plans and reco:ros 

-10-
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of the· Minnesota Highwey Department for infonnation relative t_o prev­

iously forecast volumes for.highwey ·projects. These values are to be . 

canpa.red to existing volurre estimates. for a review of the magnitude and. 

Gmere possible) reason for deviations between forecast and observed 

volume. 

· As noted·earlier, the .. records and ea.ta on forecast volunes ·are 

incanp1ete but. it is ariticipated that sufficient. data exist to make 
. ., . '' . .. 

. · .. •.,, 

a ·prel:lmiriary. error. analysis •. · 

. ·,: ,,,. 

~ . •· ..... '\, \: ~- .. 

·' 
... - .. ,,. .__-_, . ,.:.,.,:.::. 
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PffiJE,ar Econ 1 ! LOCATION-TRANSPO:RI1.ATION INTERACTIONS AND 

THE IDDAL SPLIT PROBLEM (PrinoipaJ. Investi­

. gator: H. Mohring) 

At the time the'Jucy - SE!pt. 1969 report was written., develq)ing a 

behavioral model that• is both· reasonably realistic and capable of being 

tested wi:th the Sl.U'lley Research Center data at our disposal had proven 

to be more difficult .than we had anticipated. By the end of the sumner, · · 
. . 

what pranises to be a workable model had been developed and a prelim-

inary. discussion of this model had been written. 'lhe work remaining 

involves (1) further processing of the raw data, e.g., to code infor­

mation in a fonn suitable for regression analysis and to eliminate ob­

servations on households that regard their current locations as being 

· unsatisfactory; (2) statistical analysis of the purified data, and 

(31 writing. up the :results of the statistical analysis. 'lhe research 

assistant doing this study, 'lhomas Pinfold, has assumed a full-time 
, ... ~•---~;i.•~--·•------, ... ,~;.._ • _ _,_..,.• ,. __ ., ... ,_,,.,.,.,._ .. ,..,.~ •c•••" • •·" 

.. teaching appointment~.;. He 'spentmorEt 0thah,ffill time during the :regular 
. . 

. academic year preparl.rig _far cias.~es. ~s.a·resµlt, there is no further 
• I • ••-•• -,• • ~- ...... •,,- • .o-•• .... ~- ... ·••••••-•••• ... h .. -•••..;~ ....... ) • ·•-~ --,-.•~:•;"','",' .: • • 

. progress to report. This study wiil probably not be completed until 

Stmirer 1970. 

PROJEar Econ 2: OPTIMAL UI'ILIZATION OF AIRPORrS: OONGESTION 

'i PRICING AND THE "NEAR-FAR" PROBLEM (Principal 

Investigator: H. Mohring) 

• 
· 'Ihe theoretical issues involved in inco:rporating coogestion costs 

into auport pricipg policies has b~eri 'thoroughly explored, relationships 

between the delays ·experienced ~d the.volume ·of conmercial and private 

-12"'.", ·. 
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. -.. --',"'-"'.• ~ .. - .. -- ' .. ~ .. ~-- '• . ,. -..... ----~~,-.\,,:'"~ .... · .. ~- .. --· - - .-.:! .. _•,; __ ._. _____ . : 

aircraft lan~ and take-offs at W~hington National, D.llles, and 

F.riendsh:tp airports have been determined, and alternative procedures 

for estilna.ting the cost savings that would result tmder sinplified 

assumptions fran applying ccngestion tolls to the operations of these 

_airports have been developed and applied. llie basic conclusion reached 
,, 

is that an appropriate toll structure would reduce by about $20 rnillicn 

a year the cost of airline and passenger-supplied inputs for trips to 

the Washington area fran their present , level of about $100 million a 

year. Perhaps not surprising]y, application of appropriate congestion 

tolls to the use of Washington National Ai!1)ort would result in its 

being vi:rtual]y abandcned by private,, aircraft. A final report on this 

s~udy-a doctoral dissertation by James Iean Likens-is available.* 

PROJEar Eccm' 3: THE VALUE oF· TRAVEL TIME IN URBAN TRJ.\NS­

P0RrATI0N STUDIES (Principal Investigator: 

H. Mohring) , 
• .... ·.,· .. 

As with Econ 1, developing a realistic, testable model proved to 
_.;. I.' 

be more difficult than had been anticipated. A promising model was 

developed and applied to a hypothetical city of a sort described in [l]. , 

.This ana]ysis s,ugge;:,ts that biases are, in fact; involved in using a 
' -

model of the sort employed in [2] to infer the values households place. 

on travel time. The results of this analysis have been checked and_ 
. -· _.,,, 

surrmarized., 'lhe Survey ·Research Center data involved in this study have 

been put :tnto a·form suitable for analysis •. A priori theory suggests 
. . - ., . --· ··- - - ... 

that a relationship should hold.of the form: 

*A final copy of this report is included in the attachnent volume. · 

',, -
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f(l} = A + B g(L, M, D, D*) + C h(L, M, D, D*) 

Where A and B are negative oonatanta, C is a positive camtant, and 

· f, g, and h are known .ftmctions of family incone (I), the size of the 

lot. on which. the family's· residence is located· (L), the nuniler of miles 

. it travels yearly (M), the distance between the residence and the cen- , 

tral business district of the metropolitan area in which the family 

lives (D), and. a man~actured variable . (D*), the distance between the 

CBD and the "clty llinits'' of the ~tropolitan area. Preliminary re-

·.gressior'l· analyses or''the data yielded both '1cm correlation coefficients 
. _-: ',· 

· and ''wrong" signs for the A, B, and C coefficients. Analysis of these 
. . 

·. data is continuing. 

PIDJEar E~on 4 : 
.. ,• 

QUANTIFICATION OF EOONOMIC JUSTIFICATICNS 

FOR URBAN MASS 'IRANSIT SUBSIDIES (Principal 

Investigator: H. Mohring) 

Unanticipated problems.in-canpleting the .empirical analysis described 

. in the third section of .. [3] seem to arise continually. At the time the .. 

first progress report was written, it seemed that if no further problems 
. , . . 

. a.rose, a final report on thi~ analys1~ wwld 'hav~ been available by the encl or : 
February. further problems did arise and continue to arise. SUrrmer of 

_15i70 now seems like· a realistic date for completion. 

M)dels . of use in determining optimum stop spa~ and bus service 

frequencies Ul'lder Va.eying demand' ca:idi.tiais have been developed and have 
. . . . ' . . 

. .. ·. . ·. . ·.-: . · ..... ·,'... .. . ' . ' . ... : . . . 

been pI19gramred i'or cooputer: processing.· Results were presented at the 
. . . . .. .·. 

Seminar :ln' Urb~ Tr~~rtati6~~-~rl.rl4 •. ; .. :inie ~suits"·suggest, ·inter alia, 
.. . ~. ·. :·~·'.·:.··:.-···.:.~--·..-:·!.:·1 :- ..... ~~-·::;., . 
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• that subsidies on the order of °I0-15 cents per passenger would be optimal · 

for routes with demand oharagterlsttos sini;tlar to those of the 'l1win Cities 

Metropolitan Area. A paper. describ:ing this research has tentatively been ·. 

accepted for publication· in the .American Economic Review. Related models 

are now being developed dealing with the ·optimum spacing between routes 

and with the choices- consumers ·w111 make between mass transit and private 
i • ' ' • • • • 

.·passenger. vehicle . travel.· gt ven varying mass · trans! t service characteris-. . ,. : . [_'·.- . . . ' 

tics •. 

••••·/• ............ •~- ..... --.... --4, .... _,, .... ,,~M ... ..., .. ,,,~~,,-•,-~••,..-•~f"":-"':..,...,.~ .. •---•-•-~•-
• • " • . ': '- ;·, ,.·~-.• "• •I • r ·• • .:'• ~-•:' -; ·' ';·:. '.•,,• , •,.; • .,.,, ·; ;., 

. . . 

[lJ• "Urban Transportation Improvements and the Spatial Distribution 
• ' • • ' • • I 

.. · .. ··of· Land·. Values ,,u. -presented·· at· the·'"Seventh :Annual Conference, 

Committee on Taxation, Resources and Econanic Davelopment. 
[2] · l'Land Values and. the IVeasurement of Highwey Benefits," Journal of 

Political Economy, June 196L 

[3] ··. ''Peak-Loads, Incre~ing Returns, and 'llie Welfare Costs of Non­

Optimal Pricing and Inves~ment Policies,". . presented at. the 
Econometrlc SocietyJ.Veetings, Dacernberi968 •. 
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PIPJEcr EE 1 _: THEOREIT1ICAL STUDIES OF MASS TRANSIT SYS'IEMS 

(Principal Investigator: K.S.P. Kumar} 

Thlring this quarter, Mr. Gary B. Lamont successfully ccmpleted his 

Ph.D. degree with a dissertation on the Est:lmation of States in Distri­

buted Parameter Systems. This is the first time a corrplete solution 

to the' estimation problem in.nonlinear distributed parameter systems 

has been given. · fue problem of estimating traffic new was the moti­

vation for this general work. Papers based on this have be~n submitted 

for publicatiori to the Journal of Mathematical Analysis and Applications. 
. I • , 

· A paper has been accepted for presentation at the symposium on Nonlinear 

Est:lma~ion Theory ana; its Applications, San Diego, California, September . 

21 ...; September 23, 19to. * : , C?pies 9f ~hese papers will be made available 

.in the near future. 

Tue problem of ~gulating traffic at an intersection to minimize 

waiting time ·has.been-,fonnulated-•and-:-·solved.·~rExtensions to many ·inter-
. .. , .. , .. : ,--~~-~ ..: ,.,· ·: --~.---,-.. . ·:-, .. ,.--~•-',."•- .,.,·,,,",. ', ' . 

: '-. I 

. sections in a netwo.rk are :in :Rrogress .... It . is E:xpected to apply the 

results· t·o·· thef..,networ!Cbetween~: Mlnfi§apolis i ·ru1a the St. Paul Campuses of::· 
. . . 1. . . . •• . . 

. ·the· University of Minnes6ta. . Pertinent data on the traffic between the tw'? · 

~uses will be collecte~ ~- ,~~~~~{97~- foI{sllllUlation-:pUI1)oses .. ' - . 

~· 

*A draft.of this\ paper .. is inciuded in the attahrnent volume. 
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PROJEar .Geog~ 1: FORECASTING AREAL IEMAND .FDR SURBURBAN MASS 

TRANSPORrATION FACILITIES JN THE TWIN crrms 

Mfil1RJPOLITAN AREA (TCMA). (Principal Investi­

gator: · R. B~ Adams) 

furing the past academic year, 1969-70, the follow:ing progress was 

achieved with respect to the project goalii as stated in the Work Program: 

Areas and corridors of high-traffic volume at present and to 1985 

were identified, chiefly through the collection and mapping of data fran 

the Minnesota Highway Department ("System 14"), alcng with estimates 

fran the Metropolitan Council of population growth trends for small areas 

(suburban comnunities). It is clear that these forecasts, made in the 

early to mid~l960's under a modal split which favors the private auto, 

do not_ generate sufficient volumes for mass transit in suburban areas, 

except :in a vecy few areas. 'Ihe Voorhees Report and Simpson and Gurtin 

study of the Twin Cities ha~ been exand.ned to yield a greater potential 
-~· ---·- ... ,-~--~,-,~-... , . ._..,_, ... ._.. ............ ._.._-~ .............. ~ .. ,-~ .......... ..,_...,._, ..... - .. ~---~-~---~-- r•·.,- ., • 

. for this project's goals: '. ':: "'··;;,a,':' '' '; 

. The suburban TCMA' has been ·subdivided fran traffic maps into a num-. 
•. . : -•··:".'•~:-:-... _::--_~:':-=---·--:: ~.: ·-·~·-~:~'!'~~)."".:""·•· · ....... -~':!'.:.:i~.,!,._·'..:.:......:..-;.:.: :'. · .. -· : 

ber of large-si::::ed areas for case studies. Attention has centered en 

the west suburban side, particularly along Interstate 35W, T~H. 7, 212, 
' ' 

55; also volumes along ,°fieg,ments of T.H. ::roo -,(west)_ have. been -~~ected for ~ · 
. ' . ' . 

ther study. 'Ihese aggregated zcnes are fonn:ing nodes of circulation 

patterns which suggest possibilities -for transit terminals - Southdale, 

the 7~100 intersection, etc. 

Present patterns, . and expec~d extensions of bus services, in the 

. Minneapolis suburban area are serving as the basis for transit potential. 

-17-
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'lhere is no system as yet; an important_ consideration is the outcane 

of the decision of the Metropolitan Transit Cornmissicn, and the Mn 

City Lines status, to press for public CMnership or the Linea •. Several 

talks and meetingp with representatives have not yielded the anticipated 

results - namely, a corrmittment to further suburban service; but we 

have: begun generalized forecasts of residential and canrnerciai grooh 

to sub-areas. 'lhe 1970 Census data, available on tapes at the tract 

level by the end of 1970, will be helpful. In this connection we have 

drawn up cc:mparative shifts in business funct~ons between the Mn Cities.· 

and other metropolitan areas (from the recent 1967 Business Census) to 

evaluate relative suburban growth trends in this area. 

Preliminary steps toward data processing have been taken toward the 

, goal of system testing. . For example, f'reeway se@nents have been isolated 

(in connection with another project) to detennine their irrpact upcn land· 
. . 

use. It is expe_cted that these results will pennit. estimates of probable 

transit demand along Interstate routes. 
•-·I•"'-~-.. ~~-•- ... • .. ~«•~•->~,' .... , q•'O'•<'•----•_,,., ... ,,.,...,..__,...,,. •-•• .. •+..---•. ~ ... .;.. ..... ,..._..._~•.•·•••a,,••~.,•~ 

In sumnar,y-, thJ 'r{~1t-,y~ar"·h'~' helped: tb. delimit the scope of the 

· project. To.ta difficulties have 'been_iqentified. and the way to surmotmt 
·- . • , .. -.i,,._,._ .. ·~·•-• ... ·-·••·-•·• ..•... .,.- ....... ~u ... -~ • .-. ".- ............ """·••-·- • ,. 

them evaluated •. ThE:, main objective (and problem) in this project is to .. 
establish locations .and volunES of traffic along six to. seven COITidors, . 

• ' ; ' • • • • .,;, • < • 

. either. away fran the Minneapolis .. core;· or- along. circumferential and trans-
. . . . . 

. . ~erse routes •. :, : 
., 

.. , 
' . 

- -- ·. . . ' ~ -
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Name 

-Aydimup, T~ M. 

Lanozjt, G. B. 

- M9yer., R. 0~ 

. Nav:ln, F .P .D. · 

Peyrebrune., H. L. 

Tanisak, -R. A. 

APPENDIX A: FELLOWSHIPS .AND RESEARCH ASSISTANTSfITPS 

.SCJr.NARY-oF FELLOWSHIPS AWARDED ACADEMIC YEAR 1969-70 

. - . . -- . L 
· Maj or ~partmerit 

. 1- , · :.:_· I · 
1 d - , . . -- I . a . . :· - --

-Ci vi1 Engin~ering/ I -
(Transportation -Plqnning) 

-. . ·_· •. _·· · .. ij _. tj .... 
Electrical Iµlginee~ing 

-· (DlssertatiG>n on-'llians-
. portation· tro_blen:l) --_- - ·~. -__ .. ; I . , . .. . . !, . - :: .. 

· · Public .Administration 
· (Transporta~ion ~cinning) 

. --- l - d-
-Civil Engin$ering -·_ l 
(':lransportation :f:l~g) 

. ' . ;·_. i 
. . ; 

Civil Engineering 
('lransporta~iori Planning) 

~chanical Engineering 
(Dissertation on Trans­
portation Problem) 

- I.'egree 
Sought 

Ph.D 

Ph.D, 

_ M.A 

Ph.D 

Ph.D 

Ph.D 

Status_6/30/70 

. ' Qualifying ExaIIB 
- Scheduled in July 

·· Canplete 

~ . ' ' 

Scheduled for can- · 
pletion 8/70 

. -. -· Continuing _ futo: 
1970-71 

ifQualifying Exams 
Scheduled in Ju]y 

Canplete 

Type or 
Fellowsln:i.p 

--• 

Peturnee ffun"Pro­
fessional Praictice 

Dissertatimm 
Support 

Recent B.A. 

Holder of Nr..S. 
:tegree 

Returnee iron Pro­
fessional Praa::tice 

· Dissertation 
-_ support 

*Mr. Peyrebrune has been on leave of absence from the New York (State) I.'epartlnent of Transportation. 
He .will return to Albany in September, 1970 and_ will conduct his dissertation research in atsentia 
using New York data. 
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. ''Name -·­. '. 

· 'lhanas · Balcan 

K. K •. Burhardt 

, .Ai:>nEane Chokfi 

· Philip Fletcher 

Marvin Kraus 

Janes Likens 

J. K. Mahesh 

J\mit Maitra 

.Ann Noble 

Gerald Olafson 

fuanas Pinfold 

John Skarbrough 

Gregocy Stein 

-fubert 'lbmisak 
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~PENDIX A (Continued) 

! .. .ASSIST.ANTSIITPS ! , 
' j • 
· .. \ . 

~ 

'- .. : I 

J · Department 
, 'l · .. I 

·t .. ! 
Geograp~ (AssiJting in Civil.Engjn-
.- -·. !!.·,e~) .. · ... ·. 

. .·. · .. ·.: r 

Elect:t'iCal Eng:fljleering 
,! .. · ' ,I . 
:l · ·. , ; t · 

EcoriomiCf ,, · 1 

. r· H 
Geograp!. . ··:! 
Economicis · \( 

'.i - :·tr 
Economi~ . ·. · t 

I'· .•• • .j 
•··t . , 

. Electricial · Eng:i.1:l~ering 
;,.. t; 

M:chanical. Engineering 

Library School (Assisting in 
Literature Aquisition) 

M:chanical Engineering 

Economics 

Economics 

Geography 

Mechanical Engineering 

, · · • Tenn of Assignment 
·i ~ 
-j .... \ 

. : ~ "; 

. ,· 

~cl;l ?3, 1970 - June 30> 1970 
i ·.1 •; 

F ~ [.. . 
re~. -1~, 1969 - June 30, 1970 

.; ~ . ..,, 

Did. 16,- 1969 - June 15, 1970 
~ i ~ ;· ' . . . 

Jutie ;16, 1970 - June 30, 1970 
. ; j . -t . ', . . . 
SUDIIEr~ 1969 

~e)1969 

J~~ 16, 1970 - June 30, 1970 

April 1, 1970 - April 30, 1970 

March 20, 1970 - June 30, 1970 

SUIIlI!eI' 1969 

StunrIEr 1969 

· . Dec. 16, 1969 - June 15, 1970 

Sept. 15, 1969 - June 15, 1970 

Sunner 1969 
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·:.·.,. - -~~ ... - -
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• 

· ·Name ------
·. · Perry Underwood . 

: ' .. . \• ~· . ". -

Ludo Verhavert 

. . 1'1Yma Wooders 

' ~' ' 

···.·:-_ .·· .. 
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APPENDIX A (Continued) 

ASSISTANTSHIPS 

Term of Assignment 

(School_ June 16:, _1970 -- Jun~ 30:, 1970 · 

- • ~. j 

.· Sept_. 15:, 1969 - June 30:, 1970 

· >_~ Sept~ 15:, 1969 - June 15:, 1970 

• 
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·.- 'Date 

Sept.· ·30 ·. 

. Oct. 7 

· Oct. 10 
. j 

i 

APPENDIX·B 

. SElVUNAR IN URBAN TRANSPORrATION 1969-70 

Stibject·and·speaker(s) 

Introduction. 

A. Characteristics of Urban Transportation systems 

B. Need for interdisciplinary approaches to urban 
transportation problems 

' . . 

C. Conduct of the seminar 

Dr. D. L. Gerlough 
Professor of Transportation Engineering 
University of Minnesota 

Geogr-aphic Considerations in Urban Transportation System 
. Planning and D:;sign 

Dr. J~ R. Borchert, Professor of Geography 

Dr. R. B. Adams, Assoc. Professor of Geography 
University of Minnesota . 

Econanic Aspects of Urban Transportation Syste~ 

Dr. H. Mohring, Professor of Econanics 
University of Minnesota 

Oct.; 21 · )'sychological and Physiological Phenanena related to 
.•·• .• urban _.Tr'anspartation _Systems 

Oct. 28 

Noy; 4 

· Dr. S. F. Hulbert, Research Psychologl.st 
U. C. L. A. 

·Review.· of_·· Current · Transportation Planning · Procedures 

··Dr. r..L J. Huber, Assoc Professor of Civil Engineering 
University of Minnesota 

_· Politicai · - Legal .A&pects of Urban Transportation 
·Systems 

.. Dr. M. E. Long·.. · -
: ,. ·University of Illinois .. 

. -22.;.. 



• 
.. 

. . 
. . , 

. ' . : · .. 

• 

~·. '"'· ~ ~. '·.u•1 ..• I/If Ji .• fl_?·, :':.>*,Pli>F.'!di-?4A-iF..ttf~ .. ,;~ifil't#\fJ./~ ➔ Ft1t ►~~-Dfijf,~~,- .. ·,,.:::<-··.,.•·.•·· ,-~.·· · -';---,·· 

,.·: :·· . 
. : ~-. ~'. . 

' • . . · ... · ·., ,-· :>•.: . . . . ' .. 
. Nov.:,. 11 :;·, ··. · Estbetiri_·Consideratiorl$ in Transportation System Des_ign 

. . ;. . ·., _,·. \;.... :", . ' . 

· ... <y:~~ M. J. Huoer., .U of M (Civil Eng.) 
. n -

· ::>nr-. H. Iskander., U of M (Arch.) 
:-:;_.· 

'.(:Mr.· c~ E. Burr:i,11, ~- Dept. of Higµweys 
'.,, 

-,: 

' ' Mr-. Wei Ming Ill, City of Mlnne.apolls 
· .:.::.. (Dept. of Planning) 

Nov:~· i8 .:. · Sociolc;gi~al Aspects of Urban. 'Iransportation Systems 

· ,,. _:_: ... :. """"'·· .. , .. ;:"Dr.- 1R •. :&nock··· · · ··· ·,: 
;:' ·. "'. .,. . : i(•Urtlversity of Michigan 

... ·· :i.:.: .. :.::.~:-;.;;:.~.;:.:·:.,:::~::;;(Dear.borzf, Can:ipus}.:::::. ;.:: .:: .: ::: .... :· 
. ,.-

Nov. 25 · · ·. Further: !Aspects of· 'Iransporta.tion Planning 
. '' .- .. ,.,. 

• : ''.;:~. H. L~ Peyrebrune., Urban Transportation Fellow 
· :'University of Mirmesota 

· : J~c· •. : 2 · F~ Set~ipg Philosphies and Practices in Urban Transportatioo · 

. >;: ~. N. A. Glaskowsky, Jr~ . 
,_ ... 

. .. ~ :1 Professors, ~pt. of M:magement &. Transportation 
. .. :· .... '..~:--•·-···-·~i-:-.-·;:·:~U.~:7~~1ty~:·:~f:·~~s.ot~ ... :. ''. · .. 

· Jan. 20. 

' 
Design of Pedestrian.Facilities 

• • ," I •• • • 

. . i: 1.. . 

·· ~,.,.,.,.,==.:.,,,-•.Mr.-.,•.Frarrci'S'-''P,=,D.-,.,; .. ,Navin, Urban Transportation Fellow 
·• University of Minnesota 

Control and Estimation Problems in Vehicular Traffic 

: Dr. K. s. P. Kumar., Assoc. Prof. of Electrical Fng._ 

i Mr-. G. B. Lament, Urban Transportation Fellow·· 
. . University of Minnesota · 

.. Jan. _;27 <. .. Recent·-Urt>an Tt>ansporta-tion ·Research in•Great Bt'~tian. 
· .. · :·'.:· ·. 

. . 

'. Mr'•. T, M, Qc>ptµ:n ·-· .. · ... 
. . ·• '. T .·Road. Research Laboratory . · 
· . \_-ffl.,nistry of TJ:>ansport, U. · ~- · .. 

•• ~: .: ••,' . : ,,= _; ,·, .. 
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· Feb, 3. · New Transportation Tecbnolog:Les 

Dr. J. E • .Anderson, Aaaoo. P.ro.f. of Mechanical Eng. · 
University of Minnesota 

.Feb. to · Vertical Urban Transportation: Elevators for the World's 
Tallest Bµildings 

Feb. 17 

Feb. 24 

Mar. 3 

Mu>. 10 

, Mr. James J. Browne 
; Port of New York Authority 

'Ille D::H;3ign Team Concept· 

· ... > Mr.· .Mj_lton Pika.rsky' ·. · · · 
. , . : . · . : '"Commissioner. of Pu'olic Works. 
···~·-··~~•·:···city· of ·Cru:cago · 

Transit for the Twin Cities 

Mr. 'lhomas B. teen 
:\ Alan M. Voorhees and Associates, Inc. 

· Models or: ... Transportation and Land Use 

· /tlfi:>. Morton Schneider 
; Creightcn, Hamburg, Inc. 

Congesti~and the Near;...Far Pr~Jem in Afrport Pricing 

.. ··-:··•'·:"'."·"':::--:-.-::·:-,-;r·Mr~~James:·.Likens~":"-':::~·· .. : " '. '.'' 
. •. · · · . ·. Pcmona 'College · · . 1 . 

. .·· : . ••. · _(Fonnerly .Research Assistant ~Program in Urban 
· ... : .. .:..:.;. ____ ~.:,·~-.'rr~~9~~§J:;igr:i,.~y:ersity of Minnesota) 

Mar. 31 · . AM.tltipl~ Station Interaction Point Queueing Model 

• 
1 Dr. D. A. F.rohrib, Assoc. Prof. of l'vechanical Fng: 

· ... Mr.· Robert 'Ibmisak, Urban Transportaticn Fellow: , 
<: University of Minnesota 
~ . ' . 

A!anand~del for Int~rcity Multimode Travel 
, •, •eT 

·:•.< ·. 

. · • : ·_. -"t: Dr' •. J. C. Yu . . . . . . 
· .. · ··•::·virginia_Polyte.chnic• Institute · 

·,. 
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. .April.14 

lJ 

Scale Economics and Opt:imization of Service Characteristics 
in Bus Operations. · 

nr·. H. Mohring, Professor of Economics 
University of Minnesota 

.April 21 Intergoverrnnental Responsibilities for Urban Mass Transportation 

Mr. R. 0. Meyer, Urban Transportation FellCM 
; University of Minnesota 

April 28 Accidents on Freeways: Their Occurrence and Use in Cost-Benefit 
Analyses .•... 

May.5 

May 12 

~·19 

,. •· · ' Mr-. ·T. M; Aydinalp, Urban Transportation Fella-, 
.. · .. -... :.: .... :.;.:.:University o·f :Mimesota .. 

. . 
· Envirobehavioral Correlation in Environmental Tosign 

Dr. John F. Halldane 
Chief, Psychophysics Section 

•·National Bureau of Standards 

Oversaturated Traffic Networks 

· Mr. K. K. Bumardt, Topt ~ . of Electrical Engineering 
University of Minnesota 

··Systems .Ana]ysis .for Social Programs 

... · . . . ····• .. :,,,nr~ 'Manc{ii. Olson · Prof~ssor of Econanics 
~ •' ' • . • ' , "-'I 

. : University of Maryland 
. . 

. May• 26 · .. ::-~ Optimizati-on· of -Traffic .. Flow~For.-atj,.~ .. Urban Freeway Tr~sportation ,: · 
. System .·. . · · · . · . . . · 

June 2 

: June, 2 

· · Mr. Azmi Kaya, Topt. of Mechanical Engineering and 
Control Science 

University of Minnesota 

'lhe Evaluation of Urban Motorways : London 

Dr. Christopher Foster 
,Massachusetts Institute of Technology 

.P.eview of.Transportation System Tosign Projects · 

. : . :· Members of. the Institute of Technology 
:· Undergraduate Interdisciplinary Tosign Progran · 
; Uniyei;-sity.of l'1tnnes_ota · · 

• •, -.:. ~·-· ~. "? ,_' 
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. INTIDDUCTIQ~ 

'Ihis docurrent constitutes a report of Progress on Project 
No. ?•IT.NN-Rll-31-69/URr-14, Contrct No. H-1116 for the period January 1 
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GENERAL NOIBS 

New Researc~1 l\ssi:--,ta"lts 

'Ihe following new research assistants have been appointed: 

-
'Thomas Balcanb, a first year graduate student in Geography, 
has been appointed research assistant to Professor M. J. Huber 
in the ~partment of Civil Engineering to work on Project C.E. 1. 

Miss Ann Noble, a graduate student in the School of Library 
Science, has been appointed for research assistant to work 
with Mrs. Margaret Wolfe in the cataloging of Urban Trans­
portation literature (stationed in the Civil Engineering 
I:cpartrre~ t) . · 

P.nother research assistant not previously reported is 
i'1tr. K. K. Burkhardt, a Ph.D. student in Electrical Engineering, 
who is working with Professor K.s.f Kumar on Project EE 1. 

'lhis brings the total nurrber of research assistants supported 
under this program to ll. ('Ihere are in addition 6 fell0t1s.) 

Interdepartmental Inter-actions 

Mr. Francis P. D. Navin, now an Urban Transportation Fellow 
maj·oring in Civil Engineering, has been invited to serve next 
year as a. teaching assistant in the school of Architecture to 
assist Professor Hosni Iskander in teaching planning courses. 

Attention is called to the interdisciplinary nature of the new 
research assistants rentioned above: 

Mr. Balcomb, a geography student, working in Civil Engineering. 
Miss Noble, a library student, working in Civil Engineering. 
Several faculty IJErnbers originally brought together by the 
Program in Urban Transportation are now serving on various 
interdisciplinary corrnnittees. For instance Dr. D. L. Gerlougp 
of Civil.Engineering is serving an a canm:i.ttee of the College 
of Liberal Arts to dev~lop a major in Urban Studies. 

Law School Participation 

It ~::: expecteo that two fR.culty members of the La:ltl School will 
~egin active n2.rti cipati.,n in the Program in Urban Transportation 
m the near .f11ture. 1lhe following are brief vita of these men . 

-1-
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Fe1•dinand Schoettle 
.AB Princeton 1955 
LLB Harvard 1960 . 
Law Clerk, Judge. Larned Ha11.d, 1960 - 61 
Office of Tax Legislation C01.mcil, U.W. Treasury Dapt . ., 1961 
Assistant to Senator Josephs. Clark, 1962 - 1964 
Associate work in ·Lewis., Morgan & Bockius., 1963 - 1967 
Associate Professor of Law, U of Minnesota., 1967 - present 

Glen Robinson 
.AB Harvard 1958 
LLB-Stanford 1961 
Note Edi tor, Stanford University Law Review 
Associate., Cavet & Burlingford - Washington., D. C. 1961 - 1967 
Associate Professor of Law., U of Minnesota - 1967 

-2-
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TRAINING 

Seminar in Urban Transportation 

'!he interdisciplina..ry.Seminar in Urban Transportation continues 
to serve as a principal rredium for interdepartmental participation. 
Exhibit 1 lists the speakers and topics during the quarter. Exhibit 2 
summarizes the attendance. 

Progress of Fellows 

l'lir. Richard !VI.eyer expects to corrplete his M.A. degree in June, 
1970. 

?/Jr. Henry Peyrebrune expects to complete his course work and 
prelirrdnary examinations for the Ph.D. by the end of August, 1970. He 
will then return to his position with the New York State ~partment of 
Transportation. He will conduct his dissertation research in absentia 
using New York State data. 

Mr. Francis NaviP ~xpects to continue his studies next year. 
(See note above in section on Interdepartmental Interactions.) 

Mr. T. M. Ayd:inalp expects to complete his course work and 
prel:irrd.n~ examinations for the Ph.D._ before the start of the Fall 
Quarter, and will conduct his dissertation research during the 1970-
1971 academic year. 

Mr. Gary_ Lamont, and Mr. Robert Tanisak who hold a dissertation 
fellowships, will co,nplete their Ph.D. work this June. 

Interdisciplinary :cesign Course 

'The three student projects described in the previous progress 
report are underway and on schedule. The final reports are due at the 
end of the Spring Quarter. 

-3-
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Jan. 20 

Jan. 27 

Feb. 3 

Feb. 10 

Feb. 17 

Feb. 24 

Mar. 3 

• 

EXHIBIT 1. 

SEMIN/\RS HELD JANUJ\RY 1 'IO March 31, 1970 

lRsien of Pedestr'"i.an Facllities 

JV';r. F. P. D. Navin, Urban Transportation Fellow 
University of Minnesota 

Control and Estimation· Problems in Vehicular• Traffic 

Dr. K. s. P. Kumar, Assoc. Prof. of Elect. Engrg. 
Mr. G. B. Lamont, Urban. Transportation Fellow 
University of Minnesota 

Recent Urban Transportation Research in Great Britian 

Mr. T. M. Coburn 
Road Research Laboratory 
M.i.nistcy of Transport, U. K. 

New Transportation Teclmologies 

Dr. J. E. Anderson., Assoc. Prof. of Mech Engrg. 
University of M:innesota 

Vertical Urban Transportation: Elevators for the World's 
Tallest Buildings 

Mr. James J. Brame 
Port of New York Authority 

'The Design Team Concept 

Mr. Milton Pikarsky 
Commissioner of Public Works 
City of Chicago 

Transit for the Twin Cities 

Mr. Thomas B. Deen 
Alan M. Voorhees and Associates, Inc. 

J\bdels of Transportation and Land Use 

Mr. Morton Schneider 
Crej(rhton, Hamburg, Inc . 
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Mar. 10 

Mar. 31 

• 

Congestion and the Near-Far Problem in Airport Pricing 

Mr. James Likens 
r'G,1ona College 
(For·.,,2rly Research Assistant 
Program in Urban Transportation 
University of Minnesota) 

A Multiple Station Interaction Point Queueing Model 

Dr. D. ·A. Frohrib., Assoc. Prof. of Mech. Engrg. 
Mr. Robert 'I'anisak., Urban Transportation Fellow 
University of Minnesota 
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EXHIBIT 2. SEMINAR ATIENDANCE - JANUARY -- MARCH, 1970 

Graduat" Students 

Faculty-Staff 

Minnesota Highway ])epartment 

U.S. Gov't Bureau of Public Roads 

Honeywell 

Undergraduate Students 

3M Company 
I m · Residence Assistant 
I 

Consultant 

Metropolitan Transit 

Total-

!'January February 
i f __ 6_..;_ __ 2_0.-;..-_2_7,__ 3 _1_0 ___ :_1 7_'._ 

? r=. _4 ,. 3 ! ·-•--~---

ll 12 

5 

1 

7 

2 

1 

22 

22 

6 

6 

2 

1 

37 

15 

6 

3 

1 

11 

7 

4 

1 

12 

8 

4 

2 

1 

3 

·' ; 

l5 

13 

3 

2 

2 

4 

1 

2 I 

I 
I 

I 

I 

10 

8 

5 
. 
2 

1 

2 

2 

25 I 2 3 30 42 i; 30 __._ _____ ....i-________ ....,, 

• .• 

Total 

10 ' 31 I 

12 11 134 

5 E 71 

I 3 l -31 
I 

9 I 

6 I 
: 
I 

8 
i 
i 

1 I 
i. 

1 3 Ii 
1: 

1 3 

2 I 

I 
I . 

22 I 211 268 
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follcws: 

RESEARCH 

Pr~~ss during the quarter is reported by projects as 

PRO.mer CE 1: J,DRF.CJ\STLT\JG DEMAND FDR TRJ\NSPORI'ATION AND THE 
RELATIONSHIP TO THE DESIGN OF TRAI\JSPORI'ATICN 
FACILITIES (Principal Investigator: M. J. Huber) 

A research assistant was employed on a part-time basis effective 
P'iarch 23, 1970. ('lhe research assistant is also a recently admitted candi­
date for the M./\. c1egree (geography) with a study program developed under 
the sponsorship of the Program in Urban Transportation. 

Continued testing and evaluation of regression models used to 
forecast the volume of inter-urban travel at a given urban area as a func­
tion of a) population b) highway volurre characteristics and c) measure of 
economic activity. 

Continued evaluation of accessibility of each urban area (over 5000 
population) in Minnesota to all other urban areas in the state. Cumulative 
plots of the total population encorrpassed at successively increasing distances 
from each urban area are being prepared. These values are to be used in test­
ing the applicability of the "Intervening Opportunity" Model to the distribu­
tion of inter-urban travel . 
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•• PROJECT· Econ 1: IDCATION - TRANSPORI'ATION INTERACTIONS 
AND 1IHE lVDDAL SPLIT PROBIEM (Principal 
Investigator: H. Mohring) 

At the t~ the July - Sept. 1969 report was written; developing 
a behavioral model that is both reasonab]y realistic and capable of being 
tested with the Survey Research Center data at our disposal had proven to 
be more dlfficult than we had anticipated. By the end of the summer, what 
prom-tses to be a workable model had been developed and a preliminary clis­
cusr3ion of' this model had been written. · The work remaining involves (1) 
further processing of the raw data, e.g. , to code information in a form 
su.l.table for regression analysis and to eliminate observations on households 
that regard their current locations as being unsatisfactory; (2) statistical 
unaJysis of the purified data, and ( 3) writing up the results of the statis­
tical analysis. Tne research assistant doing this study, Thomas Pinfold, 
has assumed a full time teaching appointment. He spent more than full time 
during the fall and winter quarters preparing for classes. As a result, 
there is no further progress to report. This study will probably not be 
completed until summer 1970. 

PROJECT Econ 2: OPTIMAL UTILIZATICN OF AIRPORrS: OONGESTION 
PRICING AND THE "NE.AR-FAR" PIDBIEM (Principal 
Investigator: H. Mohring) 

'Ihe theoretical issues involved in incorporating congestion costs 
into airport pricing policies has been thorough]y explored, relationships 
between the delays experienced and·the volUITe of corrmercial and private air­
craft landings and take-offs at Washington National, Dulles , and Friendship 
airports have been detennined, and alternative procedures for estimating the 
cost savings that would result under simplified assumptions from app]ying 
congestion tolls to the operations of these airports have been developed 
and applied. The basic conclusion reached is that an appropriate toll 
structure would reduce by about $20 million a year the cost of airline and 
passenger-supplied inputs for trips to the Washington area from their pre­
sent level of about $100 million a year. Perhaps not surprising]y, appli­
cation of appropriate congestion tolls to the use of Washington National 
Airport would result in its being virtual]y abandoned by private aircraft. 
A preliminary version of the. final report on this study is present]y avail­
able.* IJhe final version is being typed and should be available by April 
30. . 

* One draft copy- submitted with this report 
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PRJJECT Econ 3: THE VALUE OF TRAVEL TIME IN URBAN TRANSPOR­
TA'rION STUDIES (Principal.Investigator: 
H. l'v'iohring) 

As wj_th Ec0n 1, drweloping a realistic, testable model proved 
to be more difficult than had been anticipated. A promising model was dev­
eloped and applied to a hypothetical city of a sort described in [l]. 'Ihis 
a11a],ysis sur-,gests that biases are, in fact, involved in using a model of 
the sort employed in [2] to infer the values households place on travel time. 
'lhe results of this analysis have been checked and surmnarized. 'Ihe Survey 
Research Center data involved in this study have been put into a fonn suit­
ab le for analysis. Analysis is now in progress • A preliminary report en 
this study should be available in the very near future. 

PIDJECI' Econ 4: QUANTIFICATION OF ECONOMIC JUSTIFICATIONS 
FDR URBAN MASS TRANSIT SUBSIDIES (Principal 
Investigator: H. Mohring) 

Unanticipated problems in completing the empirical analysis des­
cribed in the third section of [3] seem to arise continually. At the time 
the first progress report was written, it seemed that if no further prooleIIB 
arise, a final report on this analysis should be available by the end of 
February. 

Further problems did arise. May 31 now seems like a realistic 
date for completion. Models of use in detennining optimum stop spacings 
and bus service frequencies under varying demand conditions have been 
developed and have been programmed for computer processing. Results are 
currently being written up and will be presented at the Seminar in Urban 
'Iransportation April 14. Results of part of this research have tentatively 
been accepted for publication in the .American Economic Review. Related 
models are now being developed dealing with the optimum spacing between 
routes and with the choices consumers will make between mass transit and 
pri1ate passenger vehicle travel given varying mass transit service char­
acteris ti cs . 

[l] "Urban Transportation Improvements and the Spatial Distribution 
of Land Values," presented at the Seventh Annual Conference, 
Cormnittee on Taxation, Resources and Economic Development. 

[2] "Land Va.Tues and the Measurement of Highway Benefits," Journal of 
Political Econorrw, June 1961. 

[3] "Per>..k-Loads, Increasinp; Returns, and 'Ihe Welfare Costs of Non­
Optimal P1·J.ci.nlE aud Investment Policies," presented at the 
Econometric Society Meetings, December 1968. 
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ProJEar EE 1: THEO RE TI CAL STUDIES OF MASS TRANSIT SYSTEMS 
(Principal Investigator: K~S.P. Kumar) 

Mr. Gary B. Lamont is corrpleting his dissertation on estimation 
theory for distributed parameter systems. 'lhe results have been applied 
to estimate traffic flow along a r_oadway. 'Ihese are being readied for 
publication. One paper has been accepted for conference presentation. 

Mr. K. K. Burhardt, a research assistant, is conducting studies 
to formulate a general model for a traffic net--work consisting of ninny 
oversaturated 1-way and 2-w~y intersections and to determine necessary 
and sufficient conditions of optimality for traffic signal switching 
strategies. The results have been readied for publication. 

Preliminary work on the command and control problem for a can­
p1ete controlled traffic system had been initiated. 'Ihe results so far 
have given indications as to the parameters that are to be monitered by 
the computer. Detailed work in this area is under progress . 

-lo-



.. -

• 

• 

PRC\JEGr Geog. 1 : FORECASTING AREAL DEMAND FDR SUBURBAN MASS 
TRANSPORI'ATION FACILITIES IN THE TwIN CITIES 
METIDPOLITAN AREA (TCMA) (Principal Investi­
gator: R. B. Adams) 

/',t the end of the last quarter contact was made with several 
public agencies to work out ways of handling problems of mutual interest 
regarding plans for a mass transit system in the Twin Cities. fue Plan­
ning Division of I'l.d.nnesota Highway Department was very helpful: in Jan­
uary 1970 we obtained copies of forty-one maps produced by the Planning 
Di.vision which described in detail various projections for transit traffic 
generation, population, and settlement for the year 1985 c:system 14 Assign­
m:mt"). 'Ihe project research assistant, Gregory Stein, compiled a list of 
these maps which will be used to extract the data for applicatim and anal-· 
ysis in the final project report. · 

'Ihe Historical L"westigation by Mr. Stein has moved ahead 
along several lines. Maps of traffic flow from the Lake Minnetonka area 
to the rMin C,'i ties are being reproduced for this study by the Hennepin 
County Highway Depertment; several origin-destination studies are already 
in use. Plans have been made for the reproduction of highway maps for early 
periods in this sector. 

A 2000-item bibliography of Transportation Geography, which 
includes recent transit literature, was prepared during the past quarter • 
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PIDJEcr· ME 1: A STUDY OF ·INTERAcrION POINTS OJUPLING 
TRANSPORrATION SYSTEMS (Principal Investi­
gator: D. A. Frohtib) 

Our most recent progress repor~ (January 5, 1970) indicated that 
a search for a method of approximating 2 -1 simultaneous difference equations 
by some lenser number was then in progress. We now have a method of approx­
imati1 ig 2 -1 equations by n equations, and thereby greatly reduce the com­
putational effort required to solve higher order cases ( large n, where n 
is the number of calling uni ts , vehicles , in a series loading/unloading 
arrangement) • · 

Work has also been done to verify the validity of our approxi­
mations. For example, it is shown that results for maximum utilization 
(arrival rate/service rate) remain unchanged, and that certain other meas­
tm::)S of performance, say, expected number of units in the queue, are in 
close agreerrent with those in the exact solution. 

With the ability to solve the general N stage problem, we are 
now considering queue disciplines to employ in multiple channel models, 
and the closely related optimization problem. 

PROJEcr ME 2 : OPERATIONAL CHARAQ'IERISTICS OF MASS TRANSIT 
SYS'IEMS (Principal Investigator: J. E. Anderson) 

'Ihe hybrid corrputer simulation of the interaction between per­
sonalized transit vehicles has continued. 'Ihe first phase in which an 
air suspended and propelled vehicle has been simulated is complete and a 
report is being written. 'lhe result give requirements which must be net 
to avoid collisions. 

A paper entitled "Personalized Transit for the 1.lwin Cities" 
has been written and a copy is transmitted herewith • 
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BUDGET SUMMARY - PROGRAM IN URBAN TRANSPORTATION 

CONTRACT H-1116 -- U.S. DEPARTMENT OF TRANSPORTATION 

CATEGORY ALLOTMENT 

Fellowships $49,100.00 

Training 38,767.00 

Research 62,133.00 

TOTALS $150,000.00 

EXPENDITURES 
THRU 3/31/70 

$46,300.00 

16,521.37 

32,573.81 

$95,395;18 

ESTIMATED COST 
THRU 6/30/70 

$ 

25,795.81 

ES'I'IMATED BALANCE 
7 /1/70 

$2,800.00 

$10,548.82 

• ' 
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This document constitutes a report of progress on Project 
No. IVITl\W-Rll-31~69/URI'-14, Contract No. H-1116 for the period-October 1 
to December 31, 1969. 
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EDUCATION 

Core Seminar 

'Ihe core (interdisciplinary) Seminar in Urban Tr'ansportation 
continues to serve as an :important.part of the educational process. 
Exhibit 1 lists the subject matter for the sessions during the period 
of this.report. Exhibit 2 summarizes the distribution of participants. 

New Course 
f 

During the Fall Quarter the Psychology Department added course 
114, 11Engineering Psychology A". 'Ihis course was taught by·Dr. Albert 
Macek or Honeywell, serving as Adjunct Associate Professor. 'Ihe enroll­
ment was 7-

Undergraduate Education in Urban Tr'ansportation·'Ihrough the Interdepartmental 
Engineering.Design Program 

'Ihree projects are underway with approximately ten students 
working on each or these projects. Most or the students are in Mechani­
cal Engineering and the rest in Aeronautical Engineering. The projects, 
to be continued in the winter and spring quarter, are as folla1Js: 

Campus Transit System. 'Ihe goal here is to plan a :trari.sit system 
which will enable students to travel between classes held anywhere on the 
'Iwin Cities Campuses of the University of Minnesota within the 15-minute 
break period between class.es. 'Ihe project consists of determining the 
required capacity of the system, the layout of ·:the stations, and the 
type of system appropriate to the circumstances. 

During the fall quarter, the students completed the project defi­
nition phase, and are ready now to begin the required detailed·trade-off 
studies. 

CBD People Mover. The goal of this project· is to design a system 
for moving people within the Minneapolis CBD and to and from outlying 
parking lots. 

-1-
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Date 

Oct. 7 

Oct. 14 

Oct. 21 

Oct. 28 

I 

r Nov. 4 

Nov. 11 

Nov. 18 

Nov._ 25 

Dec. 2 

•-
0 EXHIBIT 1. Seminar Sessions - October - December, 1969 

Subject 

Geographic considerations in Urban Trans. System 
Planning and Design 

-Economic Aspects of Urban Transportation Systems 

-Psychological and Physiological Phenom2na related to 
Urban Transportation Systems 

Review of current Transportation Planning Procedures 

Political - Legal Aspects of Urban Transportation 
Systems 

Esthetic Considerations ip Transportation SystemDesign 
_._.,, 

Sociological.Aspects of Urban Transportation Systems 

Further Aspects of Transportation Planning 

Fare Setting Philosophies and Practices in Urban 
Transportation 

Speaker 

Dr. J. R. Borchert 
Dr. R. B. Adams _ 
Univ. of Minn. 

Dr. H. Mohring 
Uriiv. of Minn. 

Dr. S. F. HuJbert 
U.C.L.A. 

Dr. M. J. Huber 
Univ. of Minn. 

Dr. M. E. Long 
Univ. of Illinois 

Dr. M. J. Huber, U of M (Civil Eng.) 
Dr. H. Iskander, U of M (Arch.) 
Mr. C. E. Burrill, Minn. Dept. of 

Highways 
Mr. Wei Ming Lu, City of Minneapolis 

(Dept. of Planning) 

Dr. R. Smock 
Univ. of Michigan 
(Dearborn Campus) 

Mr. H. L. Peyrebrune 
Univ. of l.VJinn. 
Urban Transportation Fellow 

Dr. D. Harper 
Dr. N. A. Glaskowsky, Jr. 
Univ. of Minn. 
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During the fall quarter the students have investigated several 
people-moving systems, made the first iteration on an apprbpriate track 
layout, and have gotten a good start on determination of the required 
capacity. 

Airport Transit System. The purpose of this project is to design 
a transit system which·would transport passengers from check-in counter 
at Wold-Chamberlain Field to a hypothetical new airport approximately 
20 miles south. · 

During the fall quarter, the students familiarized themselves with 
many reports and papers and have made preliminary studies of the required 
system capacity, track and station layouts, and have considered several 
possible vehicle systems. 

.. .'. 

( 
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RESEARCH 

Progress during the quarter on research fa reported by 
projects . as follows : · 

PROJECT CE 1: FORECASTING IEl'fJAND FOR TRAL"JSPORrATION AND TtlE 
RELATIONSHIP 'ID THE DESIGN OF TRAl'IJSPORI'ATION 
FACILITIES (Principal Investigator: M.J. Huber) 

Total population and travel, both by distance from the center 
of the urban area, have been obtained for each urban area in l'f.d.nnesota 
having a population over 5,000 persons. Tnese data, furnished by the 
l'ftl..nnesota Highway I:epartment, have been entered on computer cards in 
preparation for reviewing travel distribution patterns. 

Work on this project has been slowed by failure to obtain a 
properly qualified graduate assistant. A qualified man has now been 
selected, and he will begin his duties in March, 1970, 

PROJECT Econ 1: LOCATION - TRAl"JSPORI'ATION JNTERACTIONS AND 
TtlE- MODAL SPLIT PROBI.EJ.'VI (Principal Investi-

. gator: H. Mohring) · 

At the time the last progress report was ·written, developing 
a behavioral model that is both reasonably realistic and capable of 
being tested with the Survey Research Center data at our disposal had 
proven to be more difficult than we had anticipated. By the end of the 
summer, we had developed what promises to be a workable model, and a 
preliminary discussion of this model had been written. Tne work re"""'. 
maining involves (1) f'urther processing of the raw data, e.g., to code 

. information in a form suitable for regression analysis and to eliminate 
observations on households _that regard their current locations as being 
msatisfactory; (2) statistical·· analys;i._s of the purified data, and 
(3) writing up the results of the statistical analysis. Tne research 
assistant doing•this study, Thomas Pinfold, has assumed a full time 
teaching appointment. He spent more than full t:i.IIE during the fall 
quarter preparing for classes. As a result, there is no further 
progress to report. · Tnis study will probably not be completed for about 
three-six months. 

PROJECT Econ 2: OPTIMAL UTILIZATION OF AIRPORI'S: CONGESTION 
PRICING AND TI-IE "NEAR-FAR" PROBLEM (Principal 
Investigator: H. Mohring) 

An essentially final discussion of the theoretical issues in­
volved in incorporating congestion costs into airport pricing policies 
has been completed, relationships of the delays experienced vs. the 
volu.me of comnercial and private aircraft landings and take-offs have 
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been determined for Wash:ington National, Dulles, and Friendship airports . 
'nm alter.native procedures have been developed for estirnat:ing the cost 
sav:ings that would result under simplified assumptions from apply:ing 
congestion tolls to the operations of these airports.· T.ne calculations 
required to apply one of these estimat:ing procedures have been completed, 
and those :involved :in the second are now :in progress. One conclusion 
suggested by the present results is, perhaps not surpris:ingly, that 
application of appropriate congestion tolls to the use of Wash:ington 
National Airport would result :in its being virtually abandoned by 

. private aircraft. An essentially f:inal report on this study should 
be available by the end of l1.tarch. · 

PROJECT Econ 3: TrlE VALUE OF TRAVEL TIME IN URBAN TRAl\fSPOR­
TATION STUDIES (Principal Investigator: 
H. Mohr:ing) 

Just prior to completion of the last progress report, we had 
completed an analysis of the relationship between population density and 
city size in the United States. Tne results of this analysis will make 
it possible to treat the entire Survey Research Center sample as hav:ing 
been derived from a single city rather tnan as random samples from all 
urban areas :in the U. S. As with Econ 1, develop:ing a realistic, 
testable model proved to be more difficult than had been anticipated. 
A promising model was developed and applied to a hypothetical city of 
a sort described iri [l]. 'fuis analysis suggests that biases are, :in 
fact, j...rwol ved :in us:ing a model of the sort employed :in [2 J to inf er 
the values households place on travel ti.me. The results of this 
analysis have been checked and surmnarized. T.ne Survey Research Center 
data :involved in this study have been put :into a form suitable for 
analysis . Analysis is now in progress. A preliminary report on this 
study should be available :in the very near future . 

. , 
•·. 

· [l] "Urban Transportation Improvements and the Spatial Distribution 
of Land Values,1' presented at the.Seventh Annual Conference, 
Committee on Taxation, Resources and Economic Development. 

[2] "Land Values and the Measurement of Highway Benefits," Journal of 
Political Econany, June 1961 . 

\ 
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PROJECT Econ 4: QUANTIFICATION OF ECDNOMIC JUSTIFICATIONS 
FOR URBAJ\J MASS TRANSIT SUBSIDIES (Principal 
Investigator: H. Mohring) 

Unanticipated problems in corrpleting the empirical analysis 
described in the third section of [3] seem to arise continually. 'Ihe 
latest group of problems has now been dealt with and what hopefully 
will prove to be a final set of computer runs are now in progress. If 
no further problems arise, a final report on this analysis should be 
available by the end of February. Models of use in determining optimum 
stop spacings and bus service frequencies under varying demand condi­
tions have been developed and are now being programmed for conputer 
processing. Related models are now being developed dealing with the 
optimum spacing between routes and with the choices consumers will 
make between mass transit and private passenger vehicle travel given 
varying mass transit service characteristics. · 

PROJECT EE 1: · THEORETICAL STUDIES OF MASS TRANSIT SYSTEMS ,· 
(Principal Investigator: K.S.P. Kumar) 

A model for the flow of traffic in the form of a partial 
differential equation has been developed. Using the method of least 
squares and invariant ll1ll::ledding, a sequential algorithm to estimate the 
flow has been determined. This is a new result. This will be contin-
ued with an effort to optimally coordinate the traffic lights. Computer 
simulation has yielded very encouraging results. Tnese are being written. 
as a technical paper. · · · 

If w'e consider the motion of a string of vehicles on a 
highway, it is important to estimate the positions, velocities, gaps, 
etc. for effective corr:puter control. 'Ihe question of observability for 
nonlinear models becomes very important·. Global criteria for the ob­
servability problem are being developed. A sufficient condition has 
been found. Efforts are underway to determine a necessary condition. 

Tne concept of model-regenerate-adaptive systems is being 
investigated to provide a required delivery of service when the demands 
for service are lmown and in the case . when the de:rnandis for service are 
changing. 'Ihis has applications. in the demand-activated mass transit 
systems~ ..... 

[3] ttPeak-Loads, Increasing Returns, and fue Welfare Costs of Non­
Optimal Pricing arid Investment Policies, 11 presented at the 
Econometric s·ociety ivreetings, December 1968 . 
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PROJECT Geog. 1: FORECASTING AREAL DEMAND FOR SUBURBAN J\IIASS 
TRANSPORI'ATION FACILITIES JJiJ TIIE 1IWIN CITIES 
METROPOLITAN AIBA ( TCMA) (Pr:incipal 
Investigator: R. B. Adams) 

Additional discussions have been conducted with local 
agencies. Copies of the Simpson & Curtin report on the 'Iw:in City 
Lines have been read and noted. Tne Voorhees report of mass transit is 
under review and study presently. 

Request has been made from Assistant Highway Cn'TIITlissioner 
Charles Burrill for the Highway Department projections of population, 
soci~economic data, and traffic flows for the year 19 85 ~ 

We are presently compiling data from the 1967 Census of 
Bus:iness, compar:ing certain data for retail trade and services with 
the 1958 Census of Business. The data are taken for both 1967 and 
1958 for 0 -the central cities and their Sl'ILSA's to show the percentage of 
shift .r--.com the central city to the suburbs in terms (generally) of 
total nurrber of stores (or businesses), dollar volume of business, and 
nurr.ber of employees. 'Ihe retail businesses being tabulated and compared 
are department stores, .fu:miture and household and equipment stores, 
· and automobile dealers , as well as total retail businesses. 

'Ihe historical investigation of accessibility settlement in the 
M:innetonka-West Suburban area is 'continuing. It is expected that data 
from the:Hennep:in County Highway Department will aid in the evaluation 
of demand for roads and hi·ghways :improvements :in the. past. 

PROJEcr ME 1: A STUDY OF INTERAGrION POINTS COUPLlliG 
TRAl~SPORrATIOij_SYS'IEl'/S (Principal Investi­

. gator: D. A. Frohrib) 

Work is continuing on our queueing theory model of inter­
action point loading/unloading operations. Equations have been de­
rived which represent the detailed balancing of transitions between 
states for a statistically steady state. Hunt's research [ 4] has 
been quite helpful in this study. His work, however, is with the usual 
tandem waiting lines, whereas our model is somewhat different -- a 
calling unit need be serviced at only one po:int. 

To derive measures of performance, we find it necessary to 
solve sets of 2n - 1 simultaneous difference equations in the state 
probabilities, where n is the number of vehicles in a series load­
ing/unloading arrangement. Cle_ar.~Y, as n gets large, some method of . 

[4] Gordon C. Hunt "Sequential Arrays of Waiting Lines", M.S. Thesis, 
M.I.T., 1956. 
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· obtaining approximate solutions must be used. A search for an appro­
priate method· is nod being made. 

PROJECT. ME 2 : OPERATIONAL C"tlARACIBRISTICS OF MASS TRA.l\JSIT 
SYS'-]BfS (Principal Investigator: J.E . .Anderson) 

To determine the practicality of personalized transit systems 
in which small vehicles can bypass intermediate stations, we have 
assigned a graduate student the problem of simulating the interactio:i 
between these vehicles on the University of lfri.nnesota Hybred Computer 
Facility. I::espite all of the computer work being done on transit 
systems, we know of no comparable operational simulation. 'Ihe study has 
already produced insight into the type of control needed in order to 
operate safely a cascade of small vehicles . 

-9-
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INTRODUCTION 

This document constitutes a report of progress on Project No. 
MINN-Rll-31-69/URT-14, Contract No. H-1116 from receipt of notification in 
early June, 1969 through Septe~ber 30, 1969. 

Progress may be divided into four sections for purposes of reporting: 

1. Organizing the administration of the Program in Urban Transpor­
tation. 

2. Selection of 6 Fellows under the fellowship portion of the 
program and appointment of Research Assistants. 

3. Conduct of research on several of the research projects. 

4. Organization of a seminar series, 

Each of these sections is discussed in the pages which follow. 

It should be noted that receipt of the notification that the 
University of Minnesota had been selected to receive a grant under the Urban 
Transportation Program came so late that several professors had already made 
other committments for the summer months. Thus, several of the research 
projects did not get fully underway until September, 1969, Furthermore, the 
lateness of the notification prevented wide publicity of the fellowships 
to be offered. 

While the interdisciplinary design course is not specifically funded 
under the federal grant, the course will receive important inputs from the Program 
in Urban Transportation. Therefor.e, a report on the course is included for 
information • 
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ADMINISTRATION 

The Program in Urban Transportation has been organized as an arm of the 
Center for Urban and Regional Affairs. Policy matters concerning the Program are 
referred to an Administrative Committee. Day-to-day matters and execution of the 
policies are handled by a Coordinator, Dr. D. L. Gerlough. 

J 

Currently the members of the Administrative Committee are: 

Dr. J.E. Anderson, Associate Professor of Mechanical Engineering 

Dr. J. R. Borchert, Professor of Geography and Director, Center for 
Urban and Regional Affairs 

Dr. D. L. Gerlough, Professor of Transportation Engineering, and 
Coordinator, Program in Urban Transportation (Chairman of the 
Committee) 

Dr. D. V. Harper~ Professor and Chairman, Depart:cient of Management, Pro­
<luction and Transportation, School of Business Administration 

Dr. M. J. Huber, Associate Professor of Civil Engineering 

Dr. W. E. Ibcle, Associate Dean of the Graduate School, and Professor 
of Mechanical Engineering 

Dr. K. S. P. Kumar, Associate Professor of Electrical Engineering 

Dr. H. Mohring, Professor of Economics 

Dr. T. M. Scott, Associate Professor of Political Science 

2 
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FELLOWSHIPS AND RESEARCH ASSISTANTSHIPS 

Fellowships 

It had been hoped that publicity concerning fellowship opportunities 
could be distributed among persons in many disciplines. Uccause of the 
shortness of time, however, most of the publicity occurred within the engineering 
field. Thus, while the Fellows selected <lo not represent a wide variety of 
disciplines, we do feel that they are very strong candidates and are individuals 
who have viewpoints that are interdisciplinary. The following three pages sum­
marize the fellowships awarded and present brief biographic sketches of the 
Fellows. 

Research Assistantships 

While research assistantships are primarily thought of as providing 
service to th~ research projects, they also represent important support to 
the individuals concerned. Furthermore, the research experience often 
influences the Assistant to enter the field which is the subject of the 
research. The following Research Assistants have been supported under the 
Program in Urban Transportation: 

Name Department Term of Assignment 

Marvin Kraus Economics Sumrr.er, 1969 

Jarr.es Likens Economics Summer, 1969 

Gerald Olafson i!cchanical Engineering Summer, 1969 

Thomas Pin fold Economics Summer, 1969 

Gregory Stein Geography Sept. 15, 1969-June 15, 

Robert Tomisak Mechanical Engineering Summer, 1969 

Ludo Verhavert Mechanical Engineering Sept. 15, 1969-June 15, 

Myrna Wooders Economics Sept. 15, 1969-June 15, 

1970 

1970 

1970 
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Name 

Ay<linnlp, T. M. 

Lamont~ G, B. 

~leycr, R. O. 

Navin, F. P. D. 

Peyrcbrunc, H. L. 

Tomisak, R, A. 

SUMMARY OF FELLOWSHIPS AWARDED IN JULY, 1969 

Major Department 

Civil Engineering 
(Transportation Planning) 

Electrical Engineering 
(Dissertation on Trans­
portation Problem) 

Public Administration 
(Transportation Planning) 

Civil Engineering 
(Transportation Planning) 

Civil Engineering 
(Transportation Planning) 

Mechanical Engineering 
(Dissertation on Trans­
portation Problen0 

Degree Sought 

Ph.D 

Ph.D 

M.A 

Ph. D 

Ph.D 

Ph.D 

Status 

Approx. one yr. 
of course work 
remaining 

Course work com­
pleted 

Starting t-1,A 
work 

Starting Ph.D work 

Starting Ph.D work 

Course work com­
pleted 

• 

Type of 
Fellowship 

Returnee from 
Professional 
Practice 
($7500. for 
9 months) 

Dissertation 
support 
($3500, for 
9 months) 

Recent B.A. 
($3800. for 
9 months) 

Ilolcler of 
~!. S. degree 
($5000. for 
9 months) 

Returnee from 
Professional 
Practice 
($8000. for 
9 months) 

Dissertation 
support 
($3500. for 
9 months) 

.f,, 



• TUNCAY M. AYDINALP 

Date of Birth: May 18, 1934 

Education: B.S. in C.E. Robert College Engineering School, Istanbul (1950-1954) 
M.S. Expected in 1969, University of Minnesota 

Professional Experience: 

1957-1959 
1959-1969 

Minnesota Engineering Company: Design Engineer 
Walter Butler Engineering Co., St, Paul 
1959-1963 Design Engineer 
1963-1968 Assistant Chief Engineer 
1969 Senior Project Engineer 

Teaching Experience: 

1955-1957, 1968-1969 
1955-1956 
1956-1957 
1968-1969 

University of Minnesota 
Teaching Assistant in Civil Engineering(Hydraulics) 
Research Assistant in Civil Engineering(Hydraulics) 
Teaching Associate in Civil Engineering(Transportation) 

GARY B. LAMONT 

Date of Birth: F~bruary 14, 1939 

Education: B. of Physics University of Minnesota (1957-1961) 
M.S.E.E. University of Minnesota (1964-1967) 

Professional Experience: 

1961-1967 Minneapolis Honeywell 
1961-1962 Quality Control Engineer 
1962-1~64 Systems Design Engineer 
1965-1967 Systems Analyst (Work Director) 

1967-1969 Teaching and Research Assistant, University of Minnesota 

RICHARD O. MEYER 

Date of Birth: October 19, 1942 

Education: B.A. University of Minnesota CLA (1963-1967) 

• Professional Experience: 

1968-1969 Technical Editor Jloney\\:ell, Ordnance Divis ion, llopkins 
1969 A<lrnin is trat ive Intern, i•ietropol itan Transit Cowmission (i~C) 

s 
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FRANCIS P. D. NAVIN 

Date of Birth: June 14, 1938 

Education: B. Eng. (Civil) Mc~laster University, Hamilton, Ont. (1961-1963) 
M. S. (Transportation) University of Missouri, Columbia (1966-1968) 

Professional Experience: 1 ,' 

1960-1966 
1966-1968 

1968-1969 

Officer in Royal Canadian (Army) Engineers 
Graduate Assistant (Space Utilization Studies) 
University of Missouri 
Transportation Engineer, Alan M. Vourhees & Assoc. 

HENRY L. PEYREBRUNE 

Date of Bir-ch: March 19, 1938 

Education: B.S.C.E. Purdue University (1956-1960) . . _. 
Gertificat~, Yale University - ·Bureau of H1.ghvray Traffic (1961-1962) 
Part time credit (9) at Graduate School of Public Affairs at State 
University of New York (Albany) 

Professional Experience: 

1962-1967 New York State Department of Public Works 
1962-1964 Transportation Analyst 
1964-1965 Senior Research Analyst 
1965-1967 Associate Transportation Analyst 

1967-Pr. Principal Transportation Analyst, and Head, Urban ·rranspo:rtation 
Section,New York State Department of Transportation 
On leave during graduate studies. 

ROBERT A. TOMISAK 

Date of Birth: June 26, 1942 

Education: B.S. University of Minnesota (1960-1964) 
M.S.M.E. University of Minnesota (1964-1966) 

Professional Experience: 

1963-1969 Engineer at 3M Company on Work-Study in various stm1mer and 
part-time positions • 

1965-1969 Teaching Assistant, University of Minnesota 

u 
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RESEARCH 

Progress on the various research projects is reported on a 
project-by-project basis as follows: 

Project CEl: FORECASTING DEMAND FOR TRANSPORTATION AND THE RELATIONSHIP 
TO THE DESIGN OF TRANSPORTATION FACILITIES 

Preliminary studies by the principal investigator during the 
summer months indicated that there existed no uniform basic technique 
for predicting traffic volur,1cs in future years on the rural highways 
of Minnesota. A necessary first step will be to develop a rationale 
for estimating travel between urban areas. 

The Minnesota State Highway Department has collected data 
on urban population, travel between the 30 largest urban areas and 
characteristics of these urban areas as of the summer of 1966. These 
data are to be examined for 

1) the relationship between interurban travel and pre­
dictable demographic characteristics 

2) the length and distribution of interurban travel related 
to opportunities for such travel. 

Particular emphasis during the next 9 months will be on evaluating 
the above two types of relhtionships. 

The principal investigator a-ctcnded the ASCE National Meeting 
on Transportation Engineeiing, Washington, D.C. 

Project Econ 1: LOCATION-TRANSPORTATION INTERACTIONS AND THE MODAL 
SPLIT PR6BLHl 

Dev~loping a behavioral model that is both reasonably realistic 
and capabl~ of being tested with the Survey Research Center data at our 
disposal proved to be more difficult than had been anticipated. By the 
end of the summer, what promises to be a workable model for studies had 
been developed, and a preliminary discussion of this model had been 
written. The work remaining involves (1) further processing of the 
raw data, e.g., to code information in a form suitable for regression 
analysis and to eliminate observations on households that regard 
their current locations as being unsatisfactory; (2) statistical analysis 
of the purified data; and (3) writing up the results of the statistical 
analysis. Thomas Pinfold, the research assistant doing this study, has 
assumed a full time teaching appointment. As a result, a report on 
this study will probably not be available for about six months • 

7 
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Project Econ 2: OPTIMAL UTILIZATION OF AIRPORTS: CONGESTION PRICING 
AND THE "NEAR-FAR" PROBLEM 

A preliminary discussion of the theoretical issues involved 
in incorporating congestion costs into airport pricing policies has 
been completed, relationships between the delays experienced and the 
volume of commercial and private aircraft landings and take-offs at 
Washington National, Dulles, and Friendship airports have been de­
termined, and procedures for estimating the cost savings that would 
result under simplified assumptions from applying congestion tolls to 
the operations of these airports have been developed. The work re­
maining includes applying these estimating pi-ocedures to the available 
data and writing up the results. A preliminary version of the final 
report on this study should be available by December, 1969. 

Project Econ .3: THE VALUE OF TRAVEL TIME rn URBJ\J.'J TRA;\JSPORTATION 
STUDIES 

An analysis has been completed of the relationship between 
population density and city size in the United States. These results 
of this analysis will make it possible to treat the entire Survey 
Research Center sample as having been derived from a single city 
rather than as random samples from all urban areas in the U. s. As 
with Econ 1, developing a realistic, testable model proved to be more 
difficult than had been anticipated. A promising model has now been 
developed and applied to a hypothetical city of a sort described in 
(1). This analysis suggests that biases are, in fact, involved in 
using a model of the sort employed in (2) to infer the values house­
holds place on travel time. The results of this analysis are now 
being checked~and the Survey Research Center Data involved in this 
study are being processed. A preliminary report on this Study should 
be available by December, 1969. 

Project Econ 4: QUANTIFICATION OF ECONOMIC JUSTIFICATIONS FOR URBAN 
~~ss TRANSIT SUBSIDIES 

) 

~lost of the work on this project during the last three months 
has involved coping with unanticipated problems in completing the em­
pirical analysis described in the third section of (3). A final report 
on this analysis should be available by the end of this year. A paper 
dealing with some of the problems involved in optimizing private passenger 
vehicle and mass transit transportation in urban a.reas is currently being 

.written. A preliminary version should also be completed by the end of 
this year. 

(1) Mohring, H., "Urban Transportation Improvements and the Spatial Dis­
:Cribution of Land Values," presented at the Seventh Annual Conference, 
Committee on Taxation, Resources and Eco11omic Development • 

(2) Mohring, .f-L, "Land Values and the ~!casurcment of llighway Benefits," 
Journ:tl of Pol it ical l.:cc110::1y, ,j\.1r10 l~(-):. 

(3) Mohring, H., "Peak-Loads, Increasing Returns, and The Welfare Costs of 
Non-Opti;:ial Pricing and Investment Policies," presented at the Econo­
metric Society ~~ctings, Ueccrnbcr, 1968. 

8 
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Project EEl: THEORETICAL STUDIES OF MASS TRANSIT SYSTEMS 

Because of other committments by the Principal Investigator, 
no work was carried out during the summer. 

As of September 30, 1969 selection of a Research Assistant 
is nearly complete, and work is expected to progress at a normal rate. 

Project Geog. 1: FORECASTING AREAL DEMAND FOR SUBURBAN MASS TRANS­
PORTATION FACILITIES IN THE TWIN CITIES METROPOLITAN 
AREA (TCMA.) 

Progress on this project during the period ending September 30, 
1969 has been mainly confined to problem delineation, probing informa­
tion sources, and collection of basic materials, as summarized in the 
following: 

1. Visits and discussions with personnel in local agencies-­
chiefly the ~ietropolitan Council and the Minnesota H1gnway 
Denartment--to investigate current inventories of data, 
reports, and maps of the TO1A which will be of value to the 
project. Several reports and maps (e.g., projected 1985 
population and 1967 Traffic flow) h'ereobtained. Also, 
we have begun to collect small-area population and housing 
data from census and building-permit reports. 

2. Future vehicle flow volumes on proposed Interstate-arterial 
systems (to 1980-1985): This information will be requested 
from the Minnesota Ilighway Department and hopefully the 
printouts will be received during the forthcoming period 
(by Jan. 1970). These data will be essential controls and 
inputs for land use forecasts (mainly residential growth) 
in suburban areas and future travel demand. 

3. Historical investigation: In connection with dissertation 
researcn, Gregory Stein," Research Assistant on the project, 
is documenting transportation development in the West 
Suburban area. Background materials for this expansion 
area are under accumulation: ma1Js, data, and documents 
relating to the original roads, the railway system, the 
suburban electric streetcar service, and subsequent highway 
and bus services. Past and present service levels will 
be evaluated with respect to future mass transit potential. 
The strength of report conclusions will depend to a 
large extent upon intensive analysis of this critical 
area, which has experienced varied modal forms between 
Minneapolis and Lake Minnetonka. 

4. Preliminary probe of present rail commuter service in 
other urban areas: We are inquirinr; at Chicago, New York 
(Penn Central), Philadelphia and possibly other cities to 
determine recent usage of new or redesigned suburban rail 
lines. Evaluation of feasibility of such service in the 
Twin Cities is definitely planned. Parallel to this ap­
proach, present and future transit statistics and proposals 
from the Twin Cities Lines arc required and under initial 
investigation. 
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s; Attendance at several local meetings dealing with transport 
problems • 

Project ~El: A STUDY or TJIE DY.'JAMICS OF INTERACTION POINTS COUPLING 
TRANSPORTATION SYSTEMS 

The initial work was a su;:-vey of the literature to determine 
the current state of interaction point studies. This involved sur­
veying both published literature. and pursuit of unpublished papers. \'le 
found, not surprisingly, that quantative papers in this area are quite 
scarce. Nevertheless, this activity did uncover certain research into 
the subject that should prove to be quite useful. 

Most noteable in this regard is the paper by Roberts et al., 
(4). The authors segment the transfer process into five stages (e.g., 
time spent waiting for a dock, unloading time, time spent waiting for a 
departure vehicle, time spent waiting for a dock, loading time) and 
develop a model for each stage in order to evaluate operating performance 
measures (waiting time, travel time; time variability, probability of 
loss, actual cost). 

Another paper by Hoel et al (5) considers more than just the 
transfer operation. A total trip is described as a combination of ele­
mental actions, such as for example, movement through a station for a 
transfer to another vehicular mode. Yhe net result is a measure of the 
times involved in the trip through the system. 

Work has begun on what is akin to Roberts' stage 1, time spent 
waiting for a dock. We are considering a mass transportation system of 
small, computer-controlled, multi-passenger vehicles operating on fixed 
guidewa.ys, arriving at a transfer facility in some prescribed manner. 
Loading/unloading operations take place either in a single series of 
vehicles, or in some more complicated series-parallel combination. 

A queuing theory model is being proposed which takes into con­
sideration blocking of vehicles at one loading area by those in front of 
it which have not yet departed. Current efforts involve derivation of 
equations which represent the detailed balancing of transitions between 
states for a statistically steady state. Morse (6) treats sequential. 
service lines and considers various queue disciplines. Our problem, 
hoHever, differs from the·, usual service 1 inc in that once a unit is 
serviced at one station, it may leave the system as soon as stations 
ahead of_it are vacant, and does proceed to be serviced at subsequent 
stations. 

(4) Roberts, P. 0,, Shoup, D. S., and Ginn, J. R., "Transfer Operations 
in ~;ul timode Transportation Networks," paper presented at joint 
meeting of ORSA and TIMS, San Francisco, ~lay 1-3, 1968. 

(5) Hoel, L.A., Dicesare, andnoar;, J, W., "On the Interface of a 
Regional Transportation System and the Central Business District'' 
paper presented at joint meeting of ORSA and TI~~. San Francisco, 
~iay 1-.3, 1968. 

(6) ~brse, P. M., Queues, Inventories and ~hintenance, Wiley, 1958. 

.:.v 
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We anticipate computer assistance in generating and sol~ing 
equations of detailed balance for lines with many service (loading/un­
loading) stations and systems with various queue disciplines. 

Roberts' model assumes a simple m-server queue with Poisson ar­
rivals and exponential service times, while Hoel simply assumes a con­
stant for station dwell or transfer time to another mode. Our approach 
will be more erigineering oriented, and will identify design parameters 
involved in service times, numbers o~ units in the system, queuing 
times, etc. 

Project ME2: OPERATIONAL CHARACTERISTICS OF ~-lASS TRANSIT SYSTEMS 

\fork on this project during the period from June 15, 1969 
to September 30, 1969 may be divided into three phases, as follows: 

1. Computer Simulation of Personalized Transit Systems 
Using the University Ilybrid Computer Facility, a simu-
1:ation was developed to study the dynamics of collision 
avoidance in a chain of small cars traveling on a 
gu1.e1e,11ay. This simulation has already proved to be of 
value in determination of valve delay time constants in 
the Uniflo system. 

2. Meeting Attendance and Data Gathering 
The Principal Investigator attended the annual meeting of 
the Institute for Rapid Transit in Chicago (June 26-27, 
1969) and the ASCE National Heeting on Transportation 
Engineering) Washington, D.C., July 21-25, 1969. Both 
meetings were productive both in terms of information 
gained and in personal contacts. As a result of the 
Chicago meeting, Pullman Standard has given us a Design 
Problem Specification which we will use in our Senior 
Design Program this year. 

3. Specifications For Senior Design Projects 
We have prepared problem specifications which will be 
used to initiate Group Design Projects in our Senior 
Design Course. these projects are: 

1) An intracampus transit system. 
·2) A CBD people-moving system. 
3) A high-speed transit link connecting the present 

Twin Cities Airport with a proposed new airport 
site. 

In all cases information from local authorities will be fed 
into the program • 
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SEMrnARS 

Core Seminar 

A core seminar has been organized to provide a medium of discussion 
for students, faculty, and public agencies.· The objective during the Fall 
Quarter will be to establish a consensus as to the scope and characteristics 
of urban transportation and to develop a feeiling for the possible contributions 
by a variety of disciplines and the importance of including these disciplines 
in the planning and design of any new urban transportation system. The 
ninter and Spring Quarters ,vill then be devoted to exploring in detail the 
applications of various disciplines to specific problems of planning and de­
sign of transportation systems. 

Date 

Sept. 30 

Oct. 7 

Oct. 14 

Oct. 21 

Oct. 28 

Nov. 4 

Nov. 11 

Nov. 18 

Nov. 25 

Dec, 2 

Tho schedule fo:.• the Fall Quarter is as follows: 

Subject 

Introduction 
A. Characteristics of Urban Transporta­

tion Systems 
B. Need fo1· interdisciplinary approaches 

to Urban Transportation problems 
C, Conduct of the Seminar 

Geographic considerations in Urban Trans. 
System Planning and Design 

Economic Aspects of Urban Transportation 
Systems 

Psychological and Physiological Phenorr.ena re­
lated to Urban Transportation Systems 

Review of current Transportation Planning 
Procedures 

Political - Legal Aspects of Urban Transpor­
tat.ion Systems 

Esthetic Considerations in Transportation 
System• Design 

Sociological Aspects of Urban Transportation 
Systems 

~lethods for Evaluating Alternative Urban 
Transportation 

Speaker 

Dr, D. L. Gerlough 
Univ. of Minn. 

Dr. J. R. Borchert 
Dr. R. B. Adams 
Univ. of t,iinn. 

Dr. II. Mohring 
Univ. of Minn. 

Dr. S. F. Hulbert 
U.C.L.A. 

Dr. M. J. Huber 
Univ. of Minn. 

Dr. N. E. Long 
Univ. of Illinois 

Dr. R. Smock 
Univ. of M1.chigan 
(Dearborn Campus) 

Dr. D. V. Harper 

i / 
-'--

Fare Setting Philosophies and Practices in 
Urban Transportation Dr.~. A. Glaskowsky, Jr. 

Univ. of :,!inn. 



• 

) 

• 

At the session on September 30, 1969 the attendance was: 

Special Seminar 

Graduate Students 
Faculty 
Minnesota Highway Dept. 
u. s. Bureau of Public Roads 

17 
3 
9 
2 

On October 16, 1969, the Program in Urban Transportation and the 
Department of Geography jointly sponsored a special seminar at which 
Professor Thomas Reiner of the Department of Regional Science, University of 
Pennsylvania spoke on "Research and Decision Making in Urban Transportation." 

Other special seminars will be arranged as appropriate. 

UNDERGRADUATE EDUCATION IN URBAN TRANSPORTATION THROUGH THE 
rnTb!illf PAtCTi'v±1~TAL E:fGTNErRii~G DESIGN PROG!{A~I 

Four urban transportation systems projects 1•1ill be inagurated in this 
senior undergraduate design program. Each project will be rr.anned by 8 to 12 
students who remain active through the entire academic year. The staff members 
who will be assuming the major advisory roles are Professors J. E. Anderson and 
D. A. Frohrib of the Mechanical Engineering Department. 

The four projects are: 

1. A study of an intercampus mass transit system between the t110 
large campuses of the University of Minnesota (l-1inneapolis - St. Paui). 

2. The development of a Central Business District People-Mover as a 
n:eans of transporting large numbers of people at moderate speeds through 
a central city area. 

3. An intc1·airport transportation system which will n:ove ::iassengers rapidly 
and- efficiently between two heavily used metropolitan airpo1·ts such as 
are planned in the Twin Cities areas. 

4. A study of the interaction between transportation modes or the inter­
facing problem between a residential area and heavily populated 
employment sites. 

Student.s will be instructed in the systems project activity through 
specific individual i,ork assignment within the project group as well as through 
group lectures in the di sci pl ines and morphology. These lectures will be given 
at strategic times in the program baseu on the project effort. 

Probidrns involving a diversity of disciplines that may arise through the 
systems studies may be discussed on a consultation basis with any one of the eight! 
st~~Ef ;·;:0:;1bcrs activ~ in instruction in this l1nJ(;1"gr:.:.C.:u~tc program. 
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