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OBJECTIVES AND MEMBERSHIP 

ObJectlves 

The Company's objects are interdisciplinary research and 
the development of improved computational methods in plan­
ning and transport enabling the results of research to be put 
to practical use as quickly as possible. Planning and transport 
is intended to cover urban and regional planning, road loca­
tion and design, transportation planning, public transport ana­
lysis and associated model building and data management 
techniques. -

These objectives are pursued through the complementary 
activities of education, research and contract work: 

EDUCATION: Seminars, symposia, courses, advice. 

RESEARCH: Research and the development of new 
methods and programs often in conjunction with aca­
demic institutions. 

CONTRACT WORK: Programming, computing and consult­
ing services are provided for members and others in 
planning and transport especially in relation to recent 
research. 

Constitution 

In common with most other research associations the 
Company has the constitution of a non-profit distributing 
company limited by guarantee as specified in the Memoran­
dum and Articles of Association. The Company is controlled 
by a Board of Directors which is broadly representative of 
planning and transport in local authorities, consulting firms 
and academic institutions. 

Membership 

Membership is open to local authorities, government de­
partments, consultants, academic institutions, transport un­
dertakings or other bodies with an interest in the development 
of better quantitative methods in design, analysis and evalua­
tion in planning and transport. 

Publications 

During the year there were seven editions of the News­
letter which has a circulation approaching 1500. 

Sixteen sets of seminar proceedings and three sets of 
symposia proceedings were published. The layout and stan­
dard of printing of these proceedings has also been markedly 
improved. 
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Size: The prog rams genera l ly accom modate u p  to 1 200 
nodes and 300 zones. 

Compattbi lity: Ful l  i nteg rat ion of data f low with i n  the system. 
Avai labil ity: Sweden: Kommundata AB ( the Swedish Com­

m u n ity Data Centre } ,  Stockholm . Norway: Bygg edata ( the 
Bui ld ing Data Centre } , Oslo .  U .K. :  UCC, University Computing 
Centre . London; Bi rming ham 5. 

Documentation:  NPK-System for Traffic Analysis ;  avai lab le 
at req uest f rom Nord isk Planerings Konsult  AB, Victoriagatan 
2A, S-41 1 25 , Gothenburg , Sweden. 

Development: The system is recently adapted for the Univac 
1 1 08.  It wi l l be improved to handle g reater networks. Traffic 
ass ignment with s im ulat ion techn ique  and cost-benefit ana ly­
s is prog rams are under development. 

NETWORK ANALYSIS ( ' 'NPK 1" )  
Purpose: The  network is described by  the  K-table wh ich is  

input on cards.  The table can be stored on tape. Network test 
ca lculates shortest d istances between centroids and records 
th is  on d rum .  It a lso ca lculates the route table and stores i t  
on tape. 

Principles: A modified Moore-algorit hm is used. The resis­
tance fo r each l ink is a l inear fun ction of time and d istance. 
The least " resistance" between each centroid pai r is ca lcu­
lated and the nodes on the path of the least resistance are 
sto red. 

Number of programs: 2 . 

TRIP EN D ESTIMATION, ZONAL AND MODAL 
D ISTR I BUTION ( "NPK 2 ' ' )  

Purpose: Calcu lates traffic matrices for  various means of 
travel .  Analysis of the distance factor from traffic study datas. 

Principles: The prog ram set i nc ludes trip end est imation for 
var ious tr ip categories using coeff icients of land use d ata.  
trip d istribution according to var ious models ( Voorhees, 
Schreider, Fu rness,  Fratar, Sy lven } .  modal  sp l it using length 
function or t ime rat io function. with or wi thout co nsideration 
of park1ng restraints. 

Number of programs: 6. 

TRAFFIC DEMAND ASSIGN MENT ( "NPK 3" )  
Purpose: Al locat ion o f  tri ps io  the. network, traffic llow l ist­

ing ,  statisti cs of vehic le hours and kms. 
Pr inciples: M i n i mum-path method , mu lti-path method ( Mar­

kov Chai n model ) . 

CAPACITY R ESTRAINT ASSIGNM ENT ( "NPK 4") 
Purpose: Allocation of t r ips to the network under considera­

t i on  of given l ink capacit i es .  Traff ic flow l isting . 
Principles: The Wayne method, Mult i-path method. 
Num�er of programs: 4 .  

RESULT MAPPING ("NPK 5") 
Purpose: Prepares input data for mapping traffic flows by 

means of K i ngmatic . 
Principles: The control data w i l l  be del ivered as paper tape. 
Number of programs: 2 .  

COST-BENEFIT ANALYSIS ( "NPK 6" ) 
Purpose: An alys is of the cost-benefit to various a lternatives 

( under development ) . 

MATRIX MANIPU LATIONS AND TABULATIONS 
{ " N PK XXX") 

Purpose: Matrix manipulation ,  i .e. input from cards to tape,  
ari thmetical  operations, expansion , reduction , pri nting , tabu­
lation. 

Number of programs: 20. 

12 P.T.R.C. 
( a ) Economic Assessment of Road I mprovemen t

Schemes
Programmer: Shaw M. 
Agency: P .T. R .C. 
Sponsor: P.T. R.C. 
Assembly: C.D.C. 3300, Fortran IV. 
Purpose: The program makes an economic assessment of 

a l ternat ive network proposals or indiv idual  road improvement 
schemes us ing cost benefit techn iques . 

Principles: The ma in  com putational methods used by the 
p rog ram are those described in the Min istry of Transport 
Memorandum No. T.5/67. 

The computer output gives for both the exist ing and futu re 
test network a table of data relevant to each road l i nk  and 
the tota l ann ual  travel  cost. A fi rst year rate of return is com­
puted if the capital cost of constructi ng future networks is 
known. 

Flexibil ity: Travel  cost in pence per vehic le m i l e  is  com­
puted with in the prog ram for each network l i nk  usi ng the ex­
pected average vehic le speed and a standard vehicle com­
position. 

The expectee averag e veh ic le speed in m .p.h . may be 
determined in any of the follow ing  ways: 

( 1 } D i rect data input. 
( 2 ) Be computed internal ly us ing  an observed speed/flow

relat ionsh ip .
(3 ) Be computed internal ly us ing the road width and traf­

f ic demand .
The nu mber o f  accidents per  mi l l ion v ehicle mi les on each 

link can be either d i rect input data or computed internal ly  for 
each link us ing  a road categ ory method. 

The M factor average d ay to ann ual  f low convers ion factor 
is  com puted internally for each l i n k  usi ng tJ,e heavy vehic le 
percentage composit ion figu re. 

Size: No l imit. 
Compatibility: Output on l i ne  printer. 
Avai labi l ity: Throug h P.T. R .C. 
Documentation: For description of method see M OT No. 

T 5/67. 
Other versions: None. 

( b ) Preliminary Estimate of the Total Construction
Costs of Road Schemes in Rural Areas

Programmer: Shaw M. 
Agency: P.T.R.C.  
Sponsor: P .T. R.C. 
Assembly:  C.D.C. 3300, Fortran IV. 
Purpose: The prog ram computes an estimate of the tota l 

construction costs of a lternative network proposals o r  ind i­
v idual  road improvement schemes. 

Principles: The prog ram makes use of M i n istry of Transport 
analysis into past construct1on costs using reg ression an alys is 
techniques on variables ref lecti ng site topography, g eology, 
demography, geog raphy and meteorology.  

Flexibi lity: The  method is appl icable to both new roads and 
improvements to existi ng: and to both motorway and general 
pu rpose roads. 

Size: No l imit. 
Compatibi l ity: Output on l i ne  pr inter. 
Availabi l ity: Th roug h P.T. R.C.  
Documentat ion: Proceeding of P .T. R.C. Seminar , "Cost 

Models ih Road Location and Des ign"  paper by R. law. 
Other versions: Resul ts of further work wil l be incorporated 

when available. 

1 3  R.R.L.T.A.P - R OAD R ESEARCH 
LABORATORY ( M inistry of Transport} 
A suite of transportation analysis programs 
for the ICL System 4/70 

By: Wigan M. R. ; Gyenes L. G.  
Agency: Road Research Laboratory. 
Sponsor: Road Research Laboratory. 
Assembly: Fortran IV, Basic Assembly Lang uage ICL  Sys­

tem 4/70. 
Purpose: To provide a basis for research stud ies us ing 
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transportation analys is models on larg e networks. To th is end 
considerable attention has been paid to the flexi b le use of 
backing store and overal l program control so that long chains 
of programs form ing model structures can be run in a sttaig ht­
torward fashion. Provision is made for general ised cest func­
tions - com posed of time,  cost, and distance elements - to 
be associated with network, tree, and skimtree f i l es  throug h­
out the su ite. 

Flexibiiity: Al l programs available under the system may be 
cal led up in any order, as a l l  data is transferred through stan­
dard format files on backing store. The use of d isc and tape 
is completely at the prog rammers' d isposal at run t ime. F lex­
i b le checl<pointi ng and operator communication options are 
an integral part of the system . 

Due to the research bias of current and l ike ly future appl i­
cations of the system, the number of options open for each 
basic prog ram in the su ite is  too large t0 detai l here. 

l'he area of  storage al located for the detai ls  of each l i nk  
i n  the network conta ins this information in packed form. The 
i n c lusi0n and extraction of this data is  ca rried out thro ug h a 
set of standard masks, and the user may redefine these masks 
i f  he wishes,  th ereby a l lowing trade offs in the al lowable 
range of va lues for any of the l ink descr iptors; however the 
maximum nu mber of nodes ( 3600 ) ( and l inks ) are constra i nts 
externa l  to the packing structure . 

Size: The cu rrent versions of RRL TAP are defined for 999 
zones, a maximum of 1 1  interleaved matrices in a sing le  
matrix tape, 4000 one-way links, and  3600 nodes. I n  th is con· 
n g u rat ion the over la id su ite req u ires 1 01 kb of store ( exclu­
sive 01 supervisor software) , but i n c l uding 1 /0 buffers. The 
mi nimum config u ration req ui red is a s ing le  d isc drive, but 
th is redu ces the effective s ize of the suite. The fu l l  configura­
tion used at present is  four 9-track tape dr ives and one 7 .2 
mzb disc on which the program also is res ident .  

Compaltblllty: Several prog rams are avai lable under 
RRL TAP overlaid control  to convert CDC3300 TAP•-format 
f i les to the RRL TAP formats . Network definit ion cards punched 
in CDC 3300 TAP format m ay be u sed by the RRLTAP net· 
work bui ld/update over lay . 

Most ot the routines are essentia l ly  I BM 360-com pati b le , 
and a l though fu l l  advantage has been taken of certa i n  ICL 
4/70-specific features these are mainly confi ned to non-essen­
t ial over lays such as the uti l i t ies. 

Data checking: Al l over lays carry out a data-vetting stage, 
and e�ecution of that overlay is terminated with an error mes­
sage if an error is found. 

An extended data-vet is  currently under development: this 
is  intended to analyse the data flow through the backing f i les 
for extended seq uences of overlays, and ensure that check­
points , physical me changes, and fi le overw rites fo l low the 
prog rammer's intentions. 

Aval labillty : The basic set of over lays forming RRLTAP is 
currently run ning in l i mited production at R RL.  Further fac i l i ­
t ies  a re u nder development. Enquiries shou ld  be c h annel led 
through the Director of Road Research , Road Research Lab­
oratory, Crowthorne, Berks RG1 1 6AU, England. 

Documentation: ( 1 )  Operati ng Instruct ions. ( 2 )  A user's 
manual ( E n g l ish only ) for run ning under the current ICL 
Operati ng System { J-800/900) is  in course of production. 

Other vers ions: None. 
PRINCIPLES 

The basic constra ints i mposed by the J-series of ICL disc­
based operating systems are qu i te severe: if data is to be 
transferred from prog ram to prog ram via backing store the 
measures to be taken to ensure prog rams are executed in a 
g iven seq uence are onerous and error-prone. This would not 
be a m ateria l  d isadvantage for more commercial  appl ications, 
but for research use it is un usual to run less than 8-1 0 pro­
g rams in strict sequence, as th is would form a s i ng le  com­
plete stage in a modelling operation. 

•The transportation Analysis Suite written by Freeman Fox, 
Wilb u r  Smith and Associates . 
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The fi le formats , and some of the prog rams, are based on 
the FFWS CDC3600 TAP su ite, and provis ion is  made for the 
conversion of CDC data tapes to RRLTAP. 

The prime cu rrent appl ication of the sui te is to the study 
of road pric ing  effects on a large nE;Jtwor� :  this req uires con· 
gested assig n m ents based on a cost of travel generalised to 
i nc lude both time at a specific valuation and any monetary 
tol ls  in  add it i o n  to the perceived cost of travel/m i le. 

As the suite is  run as a chain of operations, fu l l  ident ifying 
records are inc luded in matrix and network format fi les, and 
extensive checking is  carried out. 

The assig n ment part of the su ite is fu l ly implemented, and 
a very s imp le demand model  is i n c luded for tri p-end man ipu­
lat ion and modal spl it use. Future additions under RRL TAP 
control are l i kely to include g ravity model programs, and 
more sophisticated modal spl it and trip end man i pulatioP 
procedures. 

CURRENT SET OF OVERLAYS 

TSW 1 Bui ld and Pri nt  Trees bui l t  on a specified cost func­
tion of the for m +  cost on l in k =  l i nk  length ( A +  B/v 
+ Cv2 + D /V )  + + link tol l . The l ink lengths used for 
tree bui ld ing may be modified within a speci f ic 
range by a uniform random variate, or by a norm­
ally d istributed variate and a specified standard . 

TSW 2 Print network fi les with a l l  re levant cost-fu nction 
parameters. 

TSW 3 Bu i ld matrices ( up to 1 1  interleaved matrices al­
lowed ) from card input. 

TSW 4 Load up to 1 1  interleaved matrices onto a specified 
set of trees: each matrix may be mu ltip l ied by a 
d ifferent factor before loading. 

TSW 5 Apply l i nk  toll ( monetary) charges u n der a wide 
range of charging pol icies appl ied under some se­
lective ru le .  

TSW 6 Print f lows on a loaded network, together with 
sum m ary tables of revenues, etc. 

TSW 7 Adjust the ti mes or costs on l inks of a network as 
a part ot an iterative loading procedure for capa­
city restrai nt. A range of options is  provided so 
that the specific procedure used is under run-ti me 
contro l .  

TSW 8 Com parison of two inter leaved matrix f i les. 
TSW 9 For m  ski ms tree matrix fi les by tracing trees de­

f ined on one tape/disc and apply i ng  a specified 
cost function to each l ink traversed.  

TSW 10 Bui ld ahd update network specification fi les. 
TSW 1 1  Add and factor loaded network Iii.es. 
TSW 1 2  Form sk im tree matrix files d irectly from a trees 

f i le. 
TSW 1 3  Print any matrix format f i les. 
TSW 1 4  Add and factor tri p matrix fi les. 
TSW 1 5  Consumers surplus calculation.  
TSW 1 6  Convers ion of TAP f i les (written to 9-track tape by 

TSW 22 ) to RRLTAP format. 
TSW 17 Add, factor, and merg e skim tree matr ix  fi les and 

thei r cost functions. 
*TSW 1 8  Form an interleaved matrix of trips and relevant

ski m tree fi les for simple trip and demand model .  
�TSW 19 Tr ip -end balancing adjustments for s imp le  tr ip end 

demand model .  
tTSW 22 Convert CDC 7-track network files to 9-track (for 

i nput to TSW 1 6 ) . 
tTSW 23 Convert CDC 7-track matrix files to 9-track 

RRLTAP format fi les_ 
TSW 24 Print matrix format row and column sums. 
TSW 25 Compress matrix format fi les. 
TSW 26 Form geographical co-ordinate file or g raph-plotter 

use. 
TSW 27 Graphical ( Calcomp 1 1  ") output of network, tree, 

and f low f i les . 
TSW 28 Graphical ( C alcomp 1 1 " ) output of matrix format 

fi les. 

• 
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TSW 29 Edit matrix-format fi les. 
TSW 32 Remove gaps in network nodal number ing . 
TSW 33 Graphical pr intout of trip " length" distributions. 

UTILITIES 

TSW 92 Option to refer operator to a checkpoint to be 
issued at end of execut ion of the cu rrent overlay if 
operator req uests early Job term inat ion.  

TSW 95 Print-out of t im ing data, together with fu l l  details 
of cu rrent dise, tape, and s low fi les and the c u r­
rent ru n description.  

TSW 96 Checkpoint  routine. 
TSW 97 Operator communication.  
TSW 98 Copy RR LTAP fi les ( i .e. Tape-tape,  d isc-tape, etc . ) .  
TSW 99 File print rout ine ,  g raphical and hexadecimal out-

put: provision for checking data blocks beyond end 
of file. 

This l ist is  not exhaustive , and other faci l ities are under 
development for i nc lus ion under RRLTAP control .  

• I nd icates routines wri tten t o  implement a s imple trip
demand model. 

t lndicates routines for convers ion between the Freeman 
Fox Wi l b u r  Smith TAP su ite on the ir  CDC 3300, and the 
RRL TAP System on the ICL 4/70. 

1 4  R. TRAVERS MO RGAN 

(a) Model Program - T1 062 
Programmer: Joh nson K. R.
Agency: R. Travers Morgan and Partners. 
Sponsor: M in istry of Ttansport. 
Assembly: Prog ram name T1 062, runs  on I B M  360/65 ( 5 1 2 K

bytes) , lang uage Fortran H .  
Purpose: Predicts inter-zonal  travel b y  mode. 
Prlnclples: The program carr ies out the computations and 

matrix manipu lations connected with tr ip d istribution and 
model spl i t .  The program incorporates the fu nction 0-Atr / 1n 
in the distribution and modal  sp l i t  phases. It is possible to 
restart the prog ram at many poi n ts in the prog ram . 

Flexlbl l lty: There are numerous options which are descri bed 
in the user's manual. 

Size: 320 zones. 
Compatibll lty: The input and output  are compatib le with the 

I BM London Data Centre Package. 
Data checking: The data is checked when read by the 

prog ram wherever possible. 
Avai lability: The prog ram has been used extens ively tor the 

South-East Joint P lanning Study. 

( b )  1 1 30 Traffic Suite 
Programmer: Johnson K. R. 
Agency: R. Travers Morgan and Partners . 
Sponsor: R. Travers Morgan and Partners. 
Assembly: Computer, I BM 1 1 30 28 and C I L  30" drum 

plotter. Language, Fortran. 
Purpose: The suite includes programs to carry out most of 

the data processing for smal l t raffic studies . The prog rams 
inc lude: 

( 1 ) Editing ( cards i n  error are rejected i nto a separate 
stack) . 

( 2 )  Tabu l ation. 
(3) Matrix manipulation ( up to 75 zones) . 
( 4 ) Generation/distribution prog rams ( u p  to 75 zones ! . 
( 5 )  Assig nment program ( up to 250 nodes ) .
( 6 )  Assig nment f low plotting ( any size network can be

handled ) ( see T504 - Traffic volume plotting progra m ) . 
Availabi l ity: The programs are currently runn ing on the 

sponsor's 1 1 30. For further detai ls  contact K.  R.  Johnson 
( 0 1 -836 5474 ) .  

Documentation:  User's man uals. 
Other versions: Some larger vers ions have been translated 

for use on an IBM 360. The rest w i l l  be translated in the 
near futu re. 

( c )  T504 - Traffic Volumes Plotting Program 

Programmer: Johnson K. R.  
Agency: R.  Travers Morgan and Partners. 
Sponsor: R. Travers Morgan and Partners. 
Assembly: Computer, IBM 1 1 30 28 and CIL 30" d rum plot­

ter. Lang uage,  Fortran.  
Purpose: The program plots the output from a traffic as­

s ignment. 
Princ iples: The sponsor's prog ram T501 produces LKPLOT 

cards from data output by the I B M  London Data Centre As­
sig n ment Program TN2. The sponsor's own assig n m ent pro­
gram produces output that is directly usable by T504. The 
fo l l owing are options .  

Flexlblllty: 
( 1 )  S ize of the d rawi n g .  
( 2 )  Node numbers t o  be drawn or not. 
( 3 )  Volu mes only p lotted. 
( 4) The network can be drawn. 
( 5 )  Load and Rel ief or Over load diag rams can be plotted, 

i.e. two assignments can be subtracted and the result
plotted ( and sim i larly capacity min u s  vol u me ) . The
positive volumes are disti nguished from the negative
by shading . 

( 6 ) The order of d rawing lin ks can be optimised so as to 
m in imise p lotting time.  

Size: Any number of l inks can be handled. 
Avai lability: The prog ram is currently ru nning on the spon­

sor's 1 1 30. For further detai ls  contact K. R. Johnson ( 01 -836 
5474 ) . 

Documentation: User's manual .  

15 ALAN M. VORHEES A N D  ASSOCIATES 
Transportation Improvements Programming 
System 

GEN ERAL DESCRIPTION OF TRIPS 

TRIPS is a comprehensive and integrated system of com­
puter prog rams designed for transpor tation and land use plan­
ning . The system includes separate but fu l ly compatible pro­
g rams specifica l ly  desig ned for publ ic tarnsport planni ng as 
wel l  as h ighway p lan ning and urban activity analys is . 

The or ig i nal suite of prog rammes for publ ic transport p lan­
n ing  was written by Alan M . Voorhees and Associates under 
contract to the U .S. Department of Housing and Urban De­
velopment i n  1 967. Th is  suite is descri bed in some detail in  
the later section Publ ic Transport Plan n i n g  System. Subse­
quent to the or ig inal development of these programs, written 
for the IBM 7090/94, the publ ic transport planning suite has 
been rewritten for the I BM 360 and has been considerably 
improved and expanded. 

Highway plann ing  prog rams i nc luded in TRI PS were de· 
veloped by Alan M. Voorhees and Associates in conj u nction 
with the Ontario Department of Highways in 1 968/69. These 
programs were written directly for the I BM 360 and offer 
considerable improvement over previously uti l ised programs 
written for the I B M  7090/94. A very g reat wealth of knowledg e 
and experience in transport p lann ing and programming has 
been incorporated in the development of TRI PS. All prog rams 
in TR IPS are in operation and are fu l ly mai n tained and docu­
mented. 

Fol lowing is a brief descript ion of the more important fea­
tures of TRIPS and a l isting of the more im portant component 
prog rams. 

1 .  CHARACTERISTICS OF TRIPS 

TRIPS provides the user with an integrated, comprehensive 
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