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Traffic Surveys and Analysis 

Tu ICOpe a.nd u.arure of uallic cngill«ring lw c:hmged in recent years. 
In!ormatiOA is requited nor only for the planning of road systems bur on 
th: $oc:Ul and environmental co~Ueguences to the community of such 
pklu. Not Call road planning b!: con.sidercd in isolation; the scope of the 
Wo>rk lw widened and travel requitelllall:l must be ~een ina context of the 
in::aaccion bcr111ccn all modes. Policy dcciuo111 affect the facilitiC$ avail
able, clw>gins and crealing new opponunitics in urban life, which lead 
10 new habia. Adequate' monitoring of these clw>gcs is CS~ential if greater 
ftcxibility is to be maintained in planning and new trends incorporated 
in the preview long•tc.rm forcca.su on which a plan lw been bmd. 

Surveys are needed for many putpo~ and if chelC are to be Cf!icicnrly 
ccnduc~ed it iJ =cia! char their objective~ arc clearly defined. The 
types of survey range '£rom the de rumination and· chancrerisrics of a 
lugc-sc:ale movement pattern, for UIC in a iJ;rUQure plan, to small surveys 
ro :ucc:rrain the local plan needs, or the rcspolllC of a small group of 
ciciu:ns. These may vary from the study of a po~encial pedestrian precinct 
to the special problems of access 10 a public road £rom indwtrial or com
mer~ prcml~C:J, involving the movements of a work force and vUitors, 
or the location of paSSCilgcr mffic and freight ~erminals. There arc also 
tb: problems of pr=rvation and colllCrvarion of areas, the growth of 
u:ban aAd run! cnllic aAd the dcvdop~! of tolltUm. 

nANSPOIIl'AnON SUIIVJiYS 

Til: fundamental inrcraccion between land U~C planning and the nature 
of the u-avd p1rrcmlw .been brought together in a willied process which 
i<.cludcs publk policy dccUio111 and the ~valuation of al~emacive su:ilegies. 
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The nnfphale of a study is the for."nulation of go:W for the dcfmcd area 
and· the sctling of objecriv,cs ba~ed on available rC$0urccs, time spw and 
public aims. The ncln stage is the planning of rdcvant surveys, determin
ing the lcvd of detail required ro obtain a specified accuracy, based on 
~ent informacion, and completing surveys, aJialysis and model bwld
ing., Pinally, forecasts arc made for predetermined periods; wuaUy, 
long-term al~eru.aavC$ are ~ted at aJI interim suge, each being evaluated 
against sets of economic, operational and social cri~eria laid down in the 
goal formulacioo phisc. The uwponarion planning process is shown 
diagrammatically in Fig. 3.1. 

lAnJ Ust 

A distribution of residential, educational, commercial, manufacturing 
and service indwU'y is tabulated by inrcnsiry of UlC and by age and 

·condition of property. Similarly information is collecrfd on roc rca tiona! 
land and vacani space and on the potencial of Wldcrdcvdoped or dcrdicr 
land. The cnvironmeotal sure and qualiry of both the narusal and built 
cnviro~r is assessed. : 

Sblio-~cunumic Activity 

Population characrerisclQ arc reviewed for the nujor activities of wOrk, 
cdUQtion, s.hopping and recreation. The aSiociatcd economic lia~e 
information is :Wo collected and budgetary consrrainu examined. 

Tr~~Mportalion Fa,llititt 

1m inventory of all cxisling travel facilities is prepared' by mode aod 
cumined in relation to current u~. Where considerable ba~e material 
is available within the area, or avalla&lc from a similar plac~, iris posublc 
ro synthcsi~e n-avel mo.vemcnu and reduce the oecd for full-scale travel 
surveys. The size and scope of the studies is inllucnccd by the objectives, 
degree of likely chaoge, particularly of bnd usc. in chc forecast period, 
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diveniiicadon of chc population and complexic{&f che qecailed projec
tions required in the flUI ccsring Uld evaluation £Cage. 

Difonition of Study .Are~ 

Surveys can nngc from chc nacioual lc,•d citrvugh r<{<ronal, coumy, 
discricc or local levels down to •· single land-u~ gcncmor. In o1ccnding 

._,· 

! .. 

TrDjfic Surveys Dnd .Analysis 95 

Uz.: ord~ each level overlaps and includes the prece.ding' group, and it is 
often necessary to use outpull from one survey level as inputs to a{lother, 
although the nature and type of d~il will vary with each survey purpose. 

The outer edges of the srudy ar~ arc bounded by an cxcerual cordon 
who~e delineation may create ditlicuhies but in all cases would include 
land capable .of development in the project ~riod. Criteria Uled to 
distinguish areas include population density. Usually a minimum of 400 
pcnocujkm' is taken to <!cline the limit of an urban •rea, but would, in 
any case, include all~ertlemcnts within 2·5 km of the nuin urban area 
boundary. The proportion of the working population who commuce 
from outlying areas to the auin ccncrc is often important and where 
the proportion exceech 15% of the active residents of an outlying area 
it i.s generally included in the srudy. Inforaurion on these cornmuring 
proportions is obtained from the Reginrar-Gc:neral's Work Place Tables. 
ShopP,ing and recreational movements nuy also be considered in defining 
the total area under review, but the finally sdected cordon should be 
compatible with other survey boundaries. 

TMVU SUlVlYS 

Tb~ activities, rcstjlting from land usc and economic characceristics 
of an area, gencntc travel, and the ry~ and extent of these movements 
arc studied by uavcl surveys. Survey techniques include che cxr~mal 
ob~ervation of journeys or the direct interview of travellers. luterViews 
can be underu.ken either during the cour~e of the joume)' or at terminals 
(homes, offices, factories, schools, etc.) and interchanges (srarions. bw 
stops, airports, depots, etc.). Travdlen entering an area from external 
zones arc inrcrccptcd by cordollS placed around the survey area or, where 
comparisocu arc rcqwrcd of the we of alternative router, by screen lines 
drawn across the axis of movement. W\thin cities, screen lines .o~d 
cordons arc often u~ed to compare and_.!=hecl: uavcl between ~reu with 
the infornution derived from home interviews and councs of vehicles 
ot each point. Screen lines sh?uld be sited co avoid ce~tral arras and !CIC>i
itics where vclticb are cruising ;round ro find parking or poinu wha ,· 
rhc line moy be crossed sevcroltimcs on the same joum~y. N.trm.<l ond 
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96 Tt4jfic Planning ••J Et~gi11ttti11g 
rnan-aude burien, like rivers and railways, where crossing points are 
hmited, ouke good boundaries. 

It is necessary to know the basic volumetric chuacteristics of the system 
being studied in order to plan the pro]>Osed survey; later extensions may 
be both diflicult and expensive to corry our. Sampling techniques are 
widely wed to reduce the overall field-work and subsequent arulysis. Tbe 
choice of an adequate sample is imporunt in establishing •n accuracy for 
the expanded results. 

SUAVSY METHODS 

There are five basic methods which can be used singly or in combiru
tion, depending on the nature of the problem and the information re
quired. 

RtgistiDiioll Numbtr Survqs 

This is a simple method not needing police or elaborate site equipment, 
but it has the nujor diuJvantage that neither primory origins nor final 
destinations are obtained. Observers need good vantage points and, for 
large Aows, the registration numbers and passing times of vehicles may be 
tape recorded. Recording stations mwt be simultaneously nunned with 
sarcing and finishing times offset by the time required to travel between 
mtions. Sampling methods arc difficult to apply, but one method is ro 
record only registrations ending in selected digits. lf the journey rime 
berwccn two stations is of the order of a few minutes, linle error is 
introduced by recording only the digits of a reginration. The probability 
of any one number appearing on x vehicles in a gr~p of v vehicles 
passing in the seleaed time period can be determined' £rom the Poisson 
distribution. 

The method can be readily applied to a vuiety of routes witho.111 
causing delay or influencing the habits of road users and is not badly ' 
•lfected by weather conditions as observers can be stationed under cover, 
although night conditions cause obviow ditlieulties. Bias will result from 
the false recording of a registration number as a vehicle will have been 

.• 

Ttajfic Sutvtys onJ .Analysis 97 

noted a.s entering the area a.nd not leaving it and anothe.r as leaving the 
area only. Mistakes are difficult to avoid under intensive recording 
conditions and legibility also suffers, oulcing transeription diflicu!t. A 
large number of observers are required, as all the sutions of a cordon 
must be manned at the same time, but different hours of the day can be 
sampled on different days. Two observers must be used, one calling and 
the other recording (unless tape recordings are made), for unidirecriorul 
Aows in excess of about 250 veh/h. A skilled observer can call out up to 
1000 registration numbers for periods less than an hour. 

For manual analysis, the station lists are caUed out in tum and matches 
of registration numbers appearing at other stations, in the correct time 
order, are booked separately from those that enter and termiture in 
the area or are generated and sighted leaving the cordon. In a second 
method, a card index system is · used and the information for the IN 

direction is worked th.rough for aU posts and placed on a card from a 
series, which is numbered 1 to 999, representing the three digits of a 
vehicle's registration. The OUT direction sheets are then recorded on the 
cards in a similar manner and vehicles are matched, times abstracted and 
movements through posts summarised. Similar listing and matching' 
can be carried out using punched card machinery or by computer pro
gram but transcription com ace relatively high and manual methods can· 
directly climitu~ the more obviow recording and transcription errors. 
Evans has, given a method to reduce the probable errors due to inaccurate 
recording-The estimation of road traffic Aow by registration number 
observation, A.W. Evans,jn. Roy•/ Sr•ll. Soc., 22, I, 1973. · 

Tag anJ Dice Survqs 

In this method, survey: surioru are set up and ,Preceded tags or discs, 
showing such items as vehicle classification, po!t number and the time 
of entry, can be stamped with a time clock_before they are fixed ro the 
vehicle or given to the driver for collection at exit points from the system. 
The tags arc again time sumped and the exit post number is also recorded. 
Vehicle deby is kept to a minimum, but a similar disadvantage to that 
of registration number su':"eys applies so that full origin and destination 
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infomution is not available.· While there is also less likelihood of bias, 
·. some drivers nuy lose the cags or object to their being £xed to their 

;chicles. Coloured ugs or scpante stickers, according to nation ofissue, 
may also be wed in conjWlction with-additional observers si1ed at inter
mediate poinu, noting• the numbers of the variow colours present on 
their sections of route. Analysis work is similar to the tcduUques employed 
for registration r.umber survc~, although simpler, and c:an be carried out 
llUiltully or by machine methods. Mark-sense cards arc particularly 
suit>ble as no subsequent olface coding is needed. 

PMtcarJ Survtyt 

This method is useful for prcplaMing purposes in a major tr~nspom
tion survey to obuin general infornution on the movement pattern. 
It is also wed wl:.cre interview methods may cause extensive queuing and 
delay and is also often used in surve~ of public transport passcngcn. 
Survey sutions c:an be sited on cordons or sc;recn Jines, with police control 
to nor vehicles, or thcy may be located at traffic signols, bus stops, srarions. 
p>rking sues or on board a vehicle in transit. Cards 'arc wually prepaid 
for su~ucm posting but, alternatively, they can be collected at another 
cordon point or :eft in a collection box at a st>tion or ear park. 

Detailed information on passengers, joume~ and purposes, vehicle 
rypcs and garaging and routes used. c:an be obtained with linle delay. 
While few enumerators and minimum site organisation is required, it is 
important that ample prepublicity is given in the local press and on 
radio if worthwhile resulu arc to be obtained. Dias is almost certain 
to be present due to the vagaries of human nature and response mcs are 
usually low, ranging from 25 to SO%. It has been j.,und that lower 
rcrunu arc recorded for cruclt drivers, visiting traffic and night drivers and 
tha< the tC1ponse rate is likely to fall olf through the day. Drivcrs·who 
make a number of jouroc)'l aaoss a cordon in the course of a day are 
ofu:n reluctant to complete more than one of the several cards they 
receive. Numbc:ed cards have been wed in a lottery to encourage a 
higher response :ate, but cards may be collected and falsely completed. 
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.Route Intuviews 

This method is generally adopted for rural and external city cordon 
surve~. The traveller is stopped by a police officer and an interviewer 
records journey details from a predetermined set of que1tions. Infornutiou 
collected on journeys includes scartir.g :and finishing point'S, last purpose 
and next purpoSC'stops (i.e. excluding casual stops for petrol and refrcm
mcnt), journey purpose, vehicle classification, numbers of passengers, 
goods carried, reasons fqr routeing or mode choice, income and cravd 
costs. Sampling methods employ titne and volume clusters or random 
~ampling techniques. 

(1) Time cluster sampling. During each hour of the surver a period of 
time 1 is selected when all vehicle drivers are interviewed and a further 
time period Twhen no interviews are carried out. The size of the ~ample, 
cxpre11cd as a percenuge, is then lOOr/(1+ T). A convenient time interval 
for a SO% lalllple is 15 min for both 1 and T and the interviewers can t!1e.n 
alternate interview directions to cover both IN and our flows. It is 
impottant that accurate time intervals are maintained and that all vehi~lcs 
arriving within the selected periods are interviewed. If both directions 
are bc!ng covered, this will qormall:1 require centre of rbe road sutioJ.U 
and the switching of half the interviewers to the orhcr direction 011 or 
about 2 min before the end of the selected period. The remaining inter
viewers will switch direction on completion of their IS-min intervie\'{s. 
The main. disadvantage is that small queues nuy begin to form durihg 
each period, and without the aid of the sution supervisor for the additional 
interviewing, the baclt-Jog nuy not be readily overcome. Alternatively, 
if the change over of direction is difftcult to arrange, a 33!% sample e1n 
be taken using, a 10-min interview period an,d a S-min break to change 
interview direction. . , 

.. , 
(2) Volumt cluster s•mpling. A predetermined number of vehicles 

x to be interviewed is selected, the number adopted per cluster is generally 
dependent on the availabiliry of interviewers. To avoid confusion, 
interviewers should ideally c:u:ry out only one interview in each cluster. 

•, 

~ 



T 

.. 

I 00 Traffic Pl•nning and Enginwing 

Also, depending )n the sample siu, a duster of vehicles X is allowed to 
pas,s without interviewing. The size of che sample expressed as a per
centage is chen 100xf(x+X).While intsl""iiews"in both directions can be 
conducced at the same time, more interviewers than method 1 will be 
required. 

(3) Variablr ratt sampling. In this method of rmdom sampling developed 
by the Road Research Laboratory, interviewers are employed at a 
constant me, the sampling size Auctulting according to the volume flow. 
Depending on the cbaracteriscics of the scream, sample rates ire calculated 
for either i h or : h periods, and usually, to reduce the possibility of bia.s, 
for individu.al cloues of vehicle. This is likely to occur where vehicles 
are bunched and groups are led by slow vehicles. The operation is· con
trolled by the SUfervisor who is in a position to see both !he interviewers 
and the police controller responsible for drawing che required vehicles 
from the stream. Vehicles not being interviewed arc allowed to pass the 
station continuously at reduced speed. When all interviews in one group . 
have been completed at !he smion, the supervisor signili !he police 
eontrollrr to let in a further group. by drawing out !he mxr vehicles in 
the stream, equ•l in number to !he in"tcrviewen. Combinations of 
methods 1, 2 and 3 can be used and examples of sca'tion Ia your are shown 
in Fig. 3.2. 

Orgauisation 

Rourc interview surveys require the most elaborate organisation and 
arc susceptible to interference from the weather. Careful framing of 
questioM is needed to avoid bias and ambrgfuty togeiher with a strict 
site organisation for intuvicw procedure and lwtd!ing !he recorded 

· daia. I;luties of ic:.tcrviewcrs must be clearly outlined and some ptcvious 
training at a low volume survey station is desirable. It is particularly 
important that ~cwen rigidly adhere to !he standard questi<!ns and 
th.r care is ukec;. to avoid recording false answers, either deliberate or 
unintentional, on the part of the drivers, e.g. giving next major town as 
destination , omitting intermediate stops or including a casual stop. 
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Ftc. 3.2. Route inttrview ~c~ocb'u.d nat.ioo byo~oua. 

However, the method when properly conducted is most satisfactory, 
and gives little delay to t.IK motorist (30 s interviews for simple by-pass 
studies to 90 1 for full intuvicws including journey purpose, but this does 
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not include the total time spent from leaving the traffic stream to rejoin
ing it). Where travel char2Ctetistics are fairly uniform, the interviews 
ma )' be carried out over • period of d;rys or weeks on different routes. 
Typical examples offonru, and questions, are shown in Fig. 3.3. 
~reful siting of the interview Stations is necessary to safeguard the 

site crew and the travelling public. In choosing a site, account will be 
taken of sight diStances on the approaches, vehicle speeds and overtaking 
and these will help determine the positition of signs and letter sizes for 
warnings and instructions. Interview points must be carefully laid out 
so that drivers move quickly to their interviewer and safely out into the 
main stream. A Station supervisor allocates shifts and duties, issues 
forms· and checks •nd collates recorded information. Normally not more 
than about four interviewers are used at a station because of the variable 
length of interview time, causing one driver to hold up another's depar
ture. E2ch site also requires a continuous census to be undertaken. Survey 
periods range from 12 to 16 h (typically 0700 to 1900 h and 0600 to 2200 
h), but 24-h surveys may be warranted (e.g. 500 vehicles between 2200 
and 0600 b). While stations are normally ~ted away from intersections 
it is possible to conduct surveys at traffic lights during the red phase, but 
iris advisable to only complete one interview in each period. For safety 
reasons it is best, particularly on multi-latlC appro~ches, for the signal 
conrroller to be oper2ted manually and the red phas~ can be extended 
if all interviewers have not vacated the carriageway. 

The increa~ng difficulties of organisation and traffic congestion arising 
on high volume urban routes have led to a number of methods being 
ttied to reduce the interview time and/or analysis time. One system uses 
the mark-sense card specially prepared for making a graphite mark in an 
appropriate coding area usually on an upper surface. Another method 
uses preperforated cards with up to a dozen commonly occurring origins 
and destinations precoded. Interviewers memorise t~ coding for these 
ueas and puth out the appropriate perforated hole ' with a stylus by 
holding the card in a set position against a perforated plastic bolder. 
Destinations or origins. other than those which have been precod~d. must 
be written in by hand for subsequent office codlng. 

With all types of survey it is helpful to have self-<:ading items recorded 
at the time of interview for such items as srotion number, time period, 
vehicle type, direction, journey purpose, number of passengers, type of 
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. goods carried, etc. Direct gaog punching of the general station informa
tion is a funhcr aid and intcn•iew c.trds with coloured time strips marked 
on them for each hourly period, or individually coloured c.trds according 
to direction or vehicle rype, improve "siit control and subsequent office 
procedures. Weather protcccion is necessary for tl1e interview forms 
in the event of rain. This = :>e provided by using plastic overlays to the 
recorder's clipboard. 

Updtuing anti Monitoring Suruys 

Trcruls in the movement pa "'em and changes due to road improvements 
arc essential factors in ttaliic planning. The New York Port Authority 
has used a continuous survey procedure which enables full-time trained 
interviewers to be ernployd. This overcomes, to some extent, the 
possibility of error due to lttsce and inexperience which may occur on 
tbe more usual route interviews. It dispenses with the need to employ a 
large labour force during the survey period, both for interviews and 
subsequent coding, and elimi . ..ates the errors associated with data expan
sion to suit seasonal inJiuenccs. The effccu of route irnprovemenu and the 
monitoring of traffic trends :an be mad_< within the survey area. Eacb 
stage of tbe sample is sdecrec. randomly for a time period, site direction 
ond lane and the required sarr.ple size is precalculated. Rotation from lane 
to lane and by direction is prearnnged after the lim position has been 
selected at random. In this way linle inconvenience is experienced and 
the majority oflanes and ratLps are free from interview congestion .. The 
intuview team also code th~ work which aUows a change in task and 
avoids monotony. This familiarity with the whole procedure both 
improves speed and the accuracy of the work. 

.r: 
Sample Size 

The selection of a sample s.zc consistetlt with the required accuracy of 
the estimate and causing min.mum delay to tbc motorist is rnosi impor-
12nt. If all journeys on a road are the ume, obviously one interview and a 
volume count could supply .U the information needed. Conversely the 
greater the variation in jouceys the large.r is the required sample size. 

_, 
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Wide variuion will occur where there are smallllows in a traffic stream 
for a variety of origins and destinations bur, in general, it can be stated 
that there arc diminishing returns for increasingly large samples of highly 
consistent high volwne Bows. 

lr is important in a sample to be able to estimate within a range of 
values where the true value is li.lcdy to lie. Such a range is called a con
fidence interval, u, and = be measured in uniu of standard deviation, 
e.g. 0·95u - 1·96, 0·90u = 1 ·65, i.e. 90% confidence that the population 
mean lies within 1 ·65 s.d.'s either side. The sample c.ut be tested for 
statistical adequacy by considering a sample n, our of total llow T, to 
have a number of trips n' with a required journey mribute and for 
which a confidence interval I...,. C2ll be detcnnined from 

n' J .f( II') ("""')]/ IN. - ; ± u l\.L -;; -,. , 
where K - (1 - nJT) and approaches I as ·T becomes increasingly 
larger than n. 

A 10% sample of households yielded 1010 trips in zone ,· of which 90 
went to zone j. Tbe estimate of total Row for a 10% sample of T ·is 
10100, rrips of ottribute N' "" 900, as n' was 90. Then for u = 1·65, 
IN'= 0·0891 ± 0·014, i.e. 10100 (0·0891 ± 0·014) = 758 < N' < 1041 
trips, defining the upper and lower lirniu of the confidence interval and 

· the suitability of the sample size for that particular attribute. 
Table 3.1 shows the relationship berween sample size and the prob~ble 

accuracy for a given volume of ttips for a confidence interval of 0·95. 

TA.ll.E 3.1 . Emw.no VAR~Ano:<s Due TO SM!lL£ RAn 

Esr.inutcd Perctntagc vuiaclon ± for given ~mpJc rues or 
number of 

I 20 1 30 joumeyt I 2 3 4 5 10 --100 200 145 liS 100 90 65 44 36 

500 90 65 52 -4o4 .j() 28 20 16 
' . 

1000 65 4.ol 36 32 28 20 
. 

14 12 

10000 20 14 12 10 9 6·5 H J.6 

~ 

--

j/ 
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110M! SU.lVE!'S 

·In many plocco, puciculorly urban areas, route interviews and similar 
surve~ arc &:licult ~~ carry ol:& due to the multiplicity of routes and 
!he !ugh flows at peak houn. Funlfcrmore, they do not adequately 
$>mple the cfu-:ri">utioo of era vel in time nor yield suitable and sufficient 
soao-«onomic info:JOUrioll for use in model building. 

The home sun-cy :nethcds, usually by direct interview or question
naire, cn.:~ ble th~ au.-imutll amJunt of information to be collected on 
travel habits whi::h a.r. subsequacly used for predicting traffic flows and 
travel choices. TC1e iurcasing use of mathematical models, based on land 
usc, make it ncc:ssar: to c!iscinguish journeys berween all types of ter
minals aod acri liri~ for insc=ce commercial, industri>l, shopping, 
cduacional :and .:ccre:.rionaJ pur~:»oscs. 

IAMI'LINC 

The nor=ln-.cthaJ of amdtning the survey is for a random sample 
to be clnwn from the who.c po?ularion using, as a sample frame, either 
the Register cfElccocrs or the \'aluation List. The former lists addresses 
of qualified eleetors ( .. c. those ever 18 years) and is compiled annually, 
wherclS Valu~rian u .ts arc onl:r up-d>t~d oy the Inland Revenue every 
five years, .!though they inclu:Je commercial and indusrri<ll premisei, 
besides resid=ui:.l pr::pctty and the data is often held on punched cards. 
C.rcful checks mwl be made ID ensure that the sampling list, usually 
bou..:holds, is u;> to date and c:prcscntativc. Other sampling methods 
m~y be approp:tatc for C.ifferes~t typc:s of survey, including random 
sampling onand uses from grid :oordinates on maps and stratified quota 
.am piing of sectors cr the popul"tion with the required anributes. 

S:mple si;c is •ffea:d by the"~· density and distribution ofl•nd uses, 
pop;d•tion chu:~cte:-~tic:s and travel facilities but pri~ly by the · 
required acruncy of .he es:inur::s and the likelihood of their v.riability. 
T2ble 3.2 inclicou:s r::-pical sample sizes for home interview surveys in 
general tron:spotucica studies, l ut where local information is only re
quired to C.:ibra:e es:obhshcd b= data, much smaller samples are needed. 
S>tr.ples of :es!d:nces wiU ~mit" number of essential travellers who are 
tcmpo:arily or :xrnuncndy r.s;ding away from a home and living in 

---
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institutions, hotels, educational escablisluncncs and military camps. It is 
often necessary for data completeness t·o obtain information on these 
institutional residents by sampling from room lim. 

TAll'-" 3.2. HoM• INTI!RVIEW SAWLB lv.rl!S 

ToQI S1mpJc 
population si1c 

(1000's) (o/ol 

<20 > 25 
20-100 25-10 

100-250 10-> 
250-1000 5-li 

>1000 IH 

COMMERCIAL VEHICLE AND TAXI CAB SUR\'IYS 

The travel movements of commercial vehicles and taxis is usually 
obtained directly from vehicle operators selected from rating lim or a 
land-usc survey. Local authority vehicle registers will exclude firms 'with 
vchi~es regis~ered elsewhere and may in::lude vehicles opcmed in other 
areas. 

Log sheets arc designed for a record to be kept for each vehicle of 
journey purpose (picking-up or delivering goods and service calls) for all 
destinations stratified by land use, time cf day and vehicle type. Because 
of the variety of commercial vehicle trips, and a tendency io under report, 
it is necessary to adopt intensive surver methods and correspondingly 
larger samples. These range from 10-20"/o in large cities, 20-30% in 
medium-sized towns, to SO% in smaller urbon areas. Similar problems 
arise in taxi surveys where these form a .significant proportion of travd 
within an area. The usual procedure)s for a substantial proportion of 
drivers to be requested to complele trip record cards. Because of journey 
variability, surve~ of commercial vehi:les and taxis arc usually based 
on a week's trip pat~em. ·. 

~ 

~ 
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BOMB INTEllVIEW AND QllESTIONNAIIIE SURVEY PROCI!OUR!S 

Usually, after on txplanatory lwcr about the objectives of the survey 
Jus been sent to the selected .address, an interviewer calli and collects 
prctabubu:d infor=.cion about the household and the trip malting of the 
occupants for a selected time period. A cheaper alternative to inter
viewing is to distribute a questionnaire for self-<:ompletion by the 
occupants. Forms a:e delivered with a covering letter explaining the 
purpose of the survey, the date the fornu will be collected when any 
assistance can also be given. In either method the' required informacion is 
similar. lcem.s are ccllceted on the distribution of household ages.' sexes, 
occupations, incomes, rypc and age of vehicles owned or used, as well 
as a detailed record in time of the purpose and m9de of aU journeys made 
by the household. Minor journeys may be forgotten if more than a day 
old ond trip record cards should be issued for completion as a diary where 
informacion is needed over an extended time period. The intensive 
interview method overcomes the diudvanuge of one person answering 
for others by rcqui:ing all members of a household (usually those over 
the age of16) to be contacted directly. 

Misleading information may result if interviewers prompt respon
dents or the qucsr:ons are not clearly smcd without ambiguity. The 
preferred method is to undertake a prcsurvcy to check procedures and 
the validity of q~tcscions to extract the required information. Both 
wedr.day and wedr.end travel c:haracte.rutiQ are generally investigated, 
and account taken of seasonal influences in mnple design. If interviews 
are confined to a short period, then bias may result due to weather 
conditions, school holidays or unusual events. 

Because questions and answers can be presented and recorded un
hurriedly by these methods, good travel estimates are possible provided 
that the sample frame is both upo'<lated .and accurace and that correct 
sampling procedun:s are employed. The qu..OOnnaire method poses the 
questions in a standard form and it may also be easier for a family to 
collectively recall journeys. Simplicity of coding and checking pro
cedures is essential for minimising the data edit com. Call b~cks (usually 
rwo or three) arc needed to complete the somple, but alternatively with 
questionnaire methoclr a stamped envelope can be left for the rerum of 
the forms. ~ypiCO: survey fornu arc thown in Figs. 3.4a, b. 
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no. 3.4b. Pr<-f"id pouurd. 

Survey erron are !hose usociated with sampling from the freque~cy 
distributi!)n of daily tripJ from a dwelling, at one p.:~int in time, and the 
non-response biu caused by some boweholdeN no: being· contacted even 
after c:all backs, and refwals. ·· 

When c:alls are made, the small sized and low income group boweliolds 
are le>st likely co have anyone at home and chose householru eonuining 
!he most prolific mvdlm are also mou likely to be: vaeanr. Supervisory 
sample chccla should also be twde ar the intervie'W srage to detect the 
rare and type of reporting and recording erron of i:-terviews. 

Alremative methoru 10 !he above have been tried and these include 
'telephone interviews, where a large proportion of d.e intended respondents 
are telephone subscriben, inrerview forms. let out i:. newspapers and in 
special radio or television programmes,ln the lau::r cue the.question
naires have been delivered to households prior to the programme, or 
are cue our from weekly programme guides, and ace completed during 
the course of !he progratnm<: after cxpl:uucory 6.lau and cilia. 

-
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llU' rra.tfi.· Pi.mnl"g ""'J Et;finwing 
ClaCIW<C TaA\'U DA:"A 

B<iides pro~iding the basic <Llu on extern.! to incemal tratlic, the 
cordon and sca:en co.mrs·:Uid llll"Veys_ au: used ro adjust the home inrer
·,iew surveys. ".Vherc discrepaa:ies occ:ui:berwcen the origin and dcstina
::ion trip panetn, ded Jcxd Croa: the route interview surveys and vehicle 
,ounu, and an assignment of oc expanded home interview data to rhc 
existing ncrwcrk (i.e the rcp:oduc:tion of the current flow map on the 
Jasc ycor netw:~rk), it is custotr.ary to adjust the uip rates from the home 
.ntcrviews acording y. If thr tot.! number of movements is correct, 
Jut distortion:. have arisen k rwcen particular areas or sectors, then 
:crcenlinc data may :>e used ro adjust the trip atnaction or genenrion 
cqtUrions or the disrribution i.:nctions. 

It is impon.:.nt that a large ?roporrion of the total traffic crossing a 
cordon or lice muse b: ar risk or sampling, 'and only minor roads, carry
mg less than ~ '% of the roul :rossing traJiic, arc excluded. Normally, 
·tolume counting pr~ramme: •re instituted ar key locations to monitor 
·Neckly and seasonal patterns and identify speci.J ca.ses for additional 
:ntcrview surv :ys. 

Centrally, the dcci Jon ro ad. usr <Lira depend. on a number of factors, 
?•-nieularly the degree of clispdry bcrween the observed and expanded 
:owls and other popo..htion ar.ol soci.J <Llu comparisons. If these arc roo 
greot then non•respouc or adc.&ional surveys may be required. 

!ON INC 

The collected cata ·Hill cons:sr of a multitude of journeys wirh different 
.pecific origiru, destiutions, f'"poses and modes which musr be related 
,0 other traffic., sociologic.! a:d economic factors. Wit!J®t aggregation 
-~e amount of wta ....UI only ;erve to c'?nfuse and obscure underlying 

<ionships, lrur tbt degree cf aggregation varies with the particular 
•.menu, Uld it is useful -c have methods which permit this ro be 

.c diB'crenr suges fo.- cllifercnt purposes. With exu:m.J uaffic 
· v..hole ountry o: state is zoned and as areas further a w•y 

·centre tend to hvc decreasing inlluencc, tbis is represented 
,f tiE scale cL zoning. ·In these outer areas, population 
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centres, pons, intercommunic.1tion centres, topographical features, par
ticulady mountain regions and rivers, must all be r.ajcen i.cto account and 
inBuence the drawing up of the zonal boundaries: 

For internal tra11ic wit:bin the ciry, the 2im is ro obtai.c zones of a 
similar generating size ~d .!so of a c.niform traJiic narurc. Topographic.! 
fearures often (orm the main boun<Llries, with a further breakdown by 
1and use, e.g. residenri.J, shoppi.cg, recreational, indwui.J and com
munications centres, der:ermining tbe size of i.cdividual zones. A com
promise hos often to be made · on zonal homogeneiry by selecting a 
predominant land-we activiry. One criterion which determines a zone's 
size is the c.1pacity of its road nerwork. At a saturation level ofO·S veh/ 
person this limits the zonal population to about 5000 persons and for 
industrial zones to about 2500 persons. It should also be small enough to 
reduce any major errors in assuming that the zon.J centroid is the centre 
of the road nerwork which limirs the area to about 1 km2

• The centroid 
is determined f~om either the trip generation or population density. 
However, rbe smaller the zones the more extensive will be the Iurvey 
work to obtain suristically reliable <Lira and correspondingly greater 
computing requirements in tbe subsequent model building phase. Srudy 
cosu a:c also wually proportional ro the square of the number of%ones. 

Zon•l boun<Llries are determined by the cransporr network •nd act :u 
a "watershed" of traflic generation enclosing the main public tnnspon 
stops and corridor movements with.tbe principal roach bisecting the zon~. 

. For some general planning purposes zones may require clwteripg into 
sectors and districrs and conversely fer detailed rraJiic an.Jysis a breakdown 
of zones' imo a number of sub-zones which can include groups of shops. 
f2crories, bospit.!s, schools and staricns. A further boundary consideration 
is the need for compatibility with the Registur-General's census districts 
and other ioc.J authority areas. External areas often have a three-stage 
breakdown into regions, compatible with economic planni.cg or standard 
regions, area> which include single or groups of counties and abo zonCSI 
to matcl1 rhe smaller local authoriry and district boundaries. The use of a 
grid system, based on the standard. Ordnance Survey, permiu the later 
reformul•tion of zones into· any size and boundary, configuration (8 
figure references allow 100 m squares) and give complete imcrchange
ablliry of d•ta berw'!'n different sur"ys and areos. An example of zoning 
and a numbering system are sbowt. in fig. 3.5. 

._., 
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TJV.VIU. CHARAC!IWSTICS 

The fine suge of the analy.is is co form a nucrix of the zone-to-zone 
flows, for the princip~l journey purposes md time periods ~ showu in 
Fig. 3.6. An aid to undcrs12nding the info=tion is the diagrammatic 

TIIIIUIIDI tiiiT :MAHtX Of' ZONE TO ZON£ F1DWS 
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ftc. 3.6. Tabulation o{ zooc-c:C).:wne Bowt by time period, n\ode and purpose. 

representation of che movement pattern, for comparison with the base 
planning data, as sbowu in Fig. 3.7. Desire line cham, which show to. 
scale by line thickne$$ the numbers of journeys between zones, indicate 
by sdecccd time periods the area's movement pattern. Ocher distinctive 
divisions can be made between maj'!r and minor flows, between zones 
and sub-zones and between central and other sectors. Traffic is a$Sumed to 
be generated at zone centroids ~nd sometimes cordon points, and move
ments arc traced between origin and destination pairs. Other methods 
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«JJ .oc. •oo ·~ r~ Dolly ttl:tt 
o Trip' to untrol 0'-0 

- Trlpt to othtr areas 
(Only t"WO-Jfi'IOymovtmtnts 9ffQier lhOniOOshOfill'\) 

Seale 0 ' 2 j km 

Me. 3.7. Tutlicdeairc Hnt1 arc ~own by dmc (~.g. pe:U. hour, 24 b by mode and purpose). 
(Source: Covc.n~ry Trampon~tion Srudy, Ptuse 1, 1968, Chy o(Covc:ncry.) 

of illunrating traffic statistics and base social and ccongJ)I.ic information 
is by the use of single and multiple dimensional pic and bor chms. 
If the individual journeys between zones arc summed as they ccoss each 
side of a grid squore, values of equal magnitude throughout the survey area 
can be traced out by a contour line of equal desire line intensity. Various 
measures including modes and journey rime wairings can be similarly 
traced out. Automatic methods of plotting trip data an be used with 
computer graphical plotting equipment or oscilloscopes directly from the 
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input cards or tapes. On an oscilloscope a light tnce is programmed to 
move between coordinates of the grid at a speed inversely proportioru~l 
to the number of journeys between each pair of points and rhus expose a 
photographic film to a greater or lesser extent. The result is a map plate 
of varying light intensities proportional to the aaflic desire lines and Bows. 

From the build-up .:.f information from many surveys certain general 
characteristics emerge, particularly for towns and cities of similar nature 
and size, which are of particular use to planning authorities and for the 
conducting of other local surveys. The principal factors which inlluence 
city travel are (i) population size, (ii) land usc, (iii) rype of city develop- . 
mcnt, employment and growth, (iv) available transport systems, (v} 
population/vehicle ownership rJtios and incomes, (vi) climate, (vii) 
journey length and (viii) purpose of journey. Some typical relationships 
arc shown in Tables 3.3 and 3.4 and Figs. 3.8 to 3.10a, b. 

T.uou 3.3. DISWllliTION o• TIW's av Pu1110u (o/ol 
(L<>nti<>n Tr'!ffi< Sur•ty, Vol. I, 1%4, L.C.C.) 

Car-owning Non<ar Purp= 
bowcholcls households 

Work 38·7 60-6 

Employer's business 2-6 H 

Pmonal busincu lH 6-6 

EntercainmCDt 5·3 5·4 

Sport 0·9 0·9 

Social 

I 
7·3 

I 
7-0 

Shopping (convenience) 5·4 6·5 

Shopping (bard goods) I .2·2 I 2 ·8 

School 

I 
5-9 

I 
3-3 

Milcdlancow (non-home b.lCd) 15·8 5·8 

-· 
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Total intenul ciry rnllic is proportional to the urban population with 
worlc journeys forming the lugcst category and usually linearly related 
to total population. The propomon of worl: journeys by car IDllillly 
depends on car ownership levds, rypc of employment, availabiliry of 
mass transit, parking policy and relati\'e acccssibili!] for dilfcrcnt trans-
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Dcs.Wtion/Pwpose Year Work Shopping SOc:W Home~ Proportion of 

- other total tripo 

1963 3-8 6·3 6.() 83-8 56-6 
Solibull 

1968 6·1 10·6 12-2 71-1 78·5 

1963 60·0 5-9 6-8 2H 20-6 
Birminglwn 

1968 55·4 7-6 7-6 29-4 16·1 

-
1963 14·1 14·3 20·0 51-6 22·8 

Other •rcu 
1968 28·1 H 15-6 53-2 5·5 
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port modes. There is ustully an increasing percenuge of walking and car 
trips with d=easing population size due to less well-developed public 
crmsport, smaller journey distances, shorter peak periods and less overall 
congestion. Tables 3.5 and 3.6 and figs. 3.11 to 3.14 illustrate character
istics of travel modes and distance relationships by mode. 

TAOLl 3.5. TtAvm. /y!ODE FOa Wou Tms (%). Str>VEYS 1962-66 

All work 
w.u: I cycle Bus I :C(e I Car 

Town 
rripJ in Train Othen characteristics 

Doncaster 16·7 19·9 38·6 6·4 18·4 - - Popn. 86,402. 
Yorkshire manu-
facturing towp. 

West 22·9 13·4 42·2 So6 15·9 - - Popn. 95,909. 
Bromwich Town within W. 

Midland ·conur-
b~nion. 

SolihulJ 4-97 6·26 0 ·55 81 ·57 3-83 z.s Popn. 96,010. 
(high in- Town on south-
come tones c~ (ringe of 
only) W.Midland 

conurbatidn. 

Stcvmagc 11·34 16·43 19·78 8·88 41 ·75 - - Popn. 42,964 
(100,000 furute). 
Herrfordshire 
new town. 

North- 23.(1() 19·00 28.(1() 30.(1() - - Popn. 123,530. 
amp ton Manufacturing 

and market town. 
(R .R.L. Repon 

.r 
LR 141.) 

w ... 17·1 5·7 38·7 3{) 27·9 1·2 6·4 Popn. 2,400,000. 
Midlands Conurbadon. 

Wat Midlands. 
(Traruporldtion 
SIUdy, Vol. I, 
1966.) 
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The proportion of centrally oriented trips is not only determined by 
size but by funC[iOn and historical development. Some conurbations, 
which in the past existed as free sunding towns have coalesced, retaining 
competitive centres with their own surrounding catchment areas. 
Generally the proportion of central area journeys to the total internal 
journeys d=eases slowly with increasing city size. Travel to the cencre 
is greatest from the innermost residential zones but diminishes with 
distance. Whereas bus rraveUers predominate near the centre, the propor
tion rravelling by car for each distance band outwards increases as the 
level of public transport falls. This pattern is changed where high capacity 
rail systems serve outlying "dormitory" towns ofren developed around 
stations which serve as a focal point for local bus services. Car ownership 
reflects this pattern with fewer owners in the older and poorer inner 
areas where even garaging costs may be prohibitive. The high income 

TAOU: 3.6. MODES Of TIL\va TO WORK AND }OCJU.I£Y TlMs 

Wo rk journey catchment a.reas 

' D•genham (Ess.ex) Bilnon (Sufl'ordshire) 

Num .. Tow Mean Num- T or.J Me.m 

Tr-avd mode co work bcrs rin\e lime b<n 1ime time 
(%) (minures) (minutes) C%) (rninures) (minutes) 

Walk 1322 27,070 20·5 2554 42,660 16·7 
(3,SO/J (20·8%) - -

Ferry 506 26,780 52-9 - - -
(1·5%) 

Cyd e 2802 77,650 27-7 1940 33,760 · IH 
(7-9%) (15 ·8%) 

Public transport 11.057 469,375 42·5 3838 128,200 33-4 
(31 ·3°/o) (31·3o/o) 

Private: motorUcd 19,579 715,576 36·6 3940 81·960 20·8 
(55·5o/o) .. (32·1%) 

T ow s and overall means I 35,266 1,316,720 37·3 12,272 286,580 23·4 

-
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popuJ.tioru may we ~xis for interrul journeys retaining their own cars 
for out-<>f-town journeys. Journeys by rail usually show an increase with 
disunce from the centre. 

By-pass.s s.:rve the function of removing extraneous traffic from a town 
or a p>rt of it, e.g. a central area. The percentage of rural to rural traffic 
which is by-passable fallsas a proportion of the total interrul journeys from 
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~boUI SO% with a town population ofSOOO to a few per cent in the largest 
cities. Similar principles apply to parts of towns in the creation of environ
mental and pedestrian areas and leads to che creation .of a hiemchical 
road nerwork serving definitive trallicfunecions. 

ANALYSIS OF TUV£1. SURVEYS 

Surveys are carried out for a variety of purposes and it is essential, if 
pertinent and =ful results are to ensue, to avoid unnecessary and costly 
lidd work by senting down clear aims for the nudy with assumptions 
explicitly stated. Thereafter tbe process is one of identifying problems, 
evalu>ting constraintS and setting down the principles of plan selection. 
The more important types of survey work include studies for traffic 
management, public transport, route selection, development and struc
ture plans, regional and conurb.tion transportation, land-use surveys and 
research. Forec.sting and strategic plann.ing nearly always forms an essen
ual feature of the work. The required accuracies and ·form of modelling 
used ''aries with the type of work 2nd fo!cC.St pe·iod. lis the forecast 
period lengthens 10 the bond of uneer~:~inty widens. Tomorrow'• foreca~t 
IS hkdy tO be correct because the underlying couses and effects will not 
ll•ve chu1ged measurably, whereas tho$C for 20 years wtll ccrtainlr 
cout>in dtfferent socio-economic f>ctors and anitudes may be vay 
Jilfcrcnt. It is advisable for long forecast periods to provide interim 
rev1ews so that plans can be monitored and modified to accommodate 
chlnge. The principal dements of a transportation survey are shown in 
Fig. 3.1. 

Tll.AFFJC MODELS 

The onalyst seeks tO develop, usually in • marhematicaltlorm, a model 
of the r<al world, a.c. in the case of tr>vel models by idcntifyi~g wherever 
po.,ible causal relationships describing population behaviour, albeit by 
t.lae aggregation of individuals into groups. Travel detcrminapts arc 
pnncipally land use and the propcnsiry of the individual to expend 
"effort" and resources to overcome sp>cial separation. Early nineteenrh
ccnrury developments in social science first srudicd human in teraction and 

'~ 
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location in a form analogous to Newton's law of gravitationol attraction 
which equares the force (F) between masses m1 and m, inversely to their 
distance apart (J} squared: F = m1m2fd'. &rly models took the form 
M0 = P,P1 (o/0)·• where Mil is the nurket artuction of rwo towns with 
populations P1 and P1 sited at di.sunces J11 •pm. Markets and trips are 
part of the same phenomenon and as a genrul proposition they can be 
studied in terms of their intera<Wlce, i.e. the product of attributes des
cribing population, vehicle numbers, floor areas or retail trade, etc., and 
their separation in distance, time, effort or cost, ere.: 

Thus t0 = Ka1g,/(d0) 

where 10 "' the number of trips ottracted between centroids of an 
attracting zone a1and a genenting zone g1, 

f(d0) .. is a function of the zonal seporation ond can be of a 
number of forms, e.g. (d0)·« where a r.nges from 
I tO 3 or as an exponential function c·«•u. 

K is a constant for dimensional adjustment of the 
measures used in a1 andg,; o: i12n empirically derived 
exponent. 

TRIP CENERATION 

II trip is defined as a single journey made by an individual between two 
pointS by a specified mode of travel and foe a defined purpose. Differences 
in definition and the disaggregation of complex trip types crmcs difficul
ties of comparispn of trip attributes between surveys. Usually multi
mode and purpose journeys are simplified into trips identified by a 
pnnapal mode and purpose, ignoring interm'ediate mgcs ond stops for 
secondary purposes. Trips arc often considered as generated by a partic
ular land usc and amacted to other spcci1ii: land uses. Abou 1 thrce-q uarrers 
of all trips arc home based, i.e. they arise or terminate at a residence. Non
home-based trips arc mainly those between atrracting land uses, e.g. 
from work co a rcst>uranr. 

The number of trips orising in unit time, ·usually for a specified zon•l 
land use, is called the trip geueration rare: It can also be estimated for a 
zone by aggregating the trip production rare of individual cars or house
holds for the tOtal numbers in C3cb sclocted category. Both methods make 
usc of the correlation between trips m>de and particular characteristics 

'-' 
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Ftg . 66 ahOwsthe completed enalys,is, t or rou10 A .50. The Uow band 
along t h e line of A 50 is proportional to the peak hour flow in veh1cle5 
per hour and is the ··working·· capacity. The .. clearway·· capacity 
assumes that the route is hee trom stationary vehiclt:s, that pedestrians 
are segregaled. and !hal !he capacily of in1ersec1ions is equivafenl 10 
!hal of !he inlervening sec1ions oflhe roule. All principal roules we•e 
analysed in !his manner. 

Journey Times 

Fig. 67 indicales !he journey limes along lhe main radial JOUles from 
the Cily centre during lhe evening peak. All journeys staned at lhe 
boundary of th.e lnne• leicester area. The times are represented by 
lime contours. the spacing of which gives an indication of the measu<e 
of congestion on a panicular rou1e. 

11 Result of Survey 
Home Interview Survey 

The ,( ol of the Suniey is P<esented in the form oftablesand diagrams, 
followed by comments and where necessary conclusions. 

It would be useful to compare the Leicesler figutes with those for 
()!her cities and the national average, but unfonunately no information 
·is available for the United Kingdom. 

(1) Total TTip:r, Leice:rteT Cordon Area, ior 24-houT day, 
8-9 a.m. peek end 5-6 p.m. peek, by Mode 

• Tot•1 !rip:&· - All Arees 

Mode 
2"' hou11 ~9a.m. 6-6 p.m. 

Car Driver Trips 272.294 27.018 30.541 

Car ,. --:enger Trips 107,352 13,501 12 .• 642 

lui t"assenger. Ttips 1.7!!4 94 37 

Comme~cial Vehicle Orivor Trips 3,062 :.108 328 

Comm~u .• i•l Vehicle Pessenger Trips 11.892 1.289 1.675 

Bus Passenger Trips 365.432 51.262 46,458 

' 
) 

Motor Cycle Oriver1 Trips • 45,025 2,796 6,866 .. 
Motor Cycle Pas.senger Trips 9.039 612 1.519 

Ped1l Cycle Trips 136.877 14.769 18,371 

Tr•in Pau.nge1 Trips 3.515 881 fiT7 

W•lking Trips 508.847 76.228 39,599 

TOTAL 1.465,129 188.658 158.713 
. 

This Table shows 1he pattern of all movements in the leicester 
:ordon area from which important basic conclusions can be drawn. 

A total of 1,465.129 !lips were made on a typical weekday, 
quivalent to 3 ·53 specified uips per person (aged three or over) per 
ay. Diagram 68 shows the distribution of these 'journeys by mode. 

ll,!>1$l 0.24 4 Train Panon&or 

14,9$411.027. Commercial Vehlcla Driver 

64,06413.697. lllotorcJcllat 

Car Paannter 

Pedalcytllat 

Car Driver 

Ius Paneneer 

Pedestrian 

1,465,119 Total 11&11)' flow within Cordon lrn. 

68 leicester Cotdon Area - totel deily uips 
by modo. 

Total d&IIJ penon-movements 
' Into c:entral area ,177,163 

11-207. ~ 
13·307. ~ 

• 5·837. ~ 

70 Inner leic ester - total person movement 
by modo. 
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( 

( 

24 hour day 

~ 

4J IA3 238 • 

8-9 p.m. 

S-6 p.m. 
80 Total trips into and out of Inner L.eic-.ster 
• nd inter~z:on•l trips. 

F1g , 77 andatates the tOIBI \nter - and ln1fd • t.t.h ... tur ... ..,a. tLrouuhout 

the 24 · hour day. Again the consistency ot paue•n 1s obse1ved an 
movements as~ciated with a traffic sector being proport1onal to l hP 

population of lhat£eclor. 
Fiy. 70 indicates the Jotal trips between fr inge zones around lnoto 

Leicester in the mo;ning peak. What is particularly revealmg " the 
triangular panern of movement developed between ailjaccnt 10ne 

This lllusualt:> ~ m•rked charactcri~tic of Leicester whPrP indust11 
land uses are &ssociated with residential uses. There is a strrkmgty low 
proponion of movement across Inner leicester. 

Fig. 79 indicates the total trips into and out of fringe zones arour 
1tutt::a Leicester end to ond from internal zone( ntll~tt1e th~ lrlnyt: .tu••c::. 
in the morning peak. Again there is e significantly low proponion , r 
trips across Inner leicester . 
. Fig. 80 indicates the distribution of trips into and out of lnn~r 

Leicester and inter-zonal trips, lor 24· hour day, 8 - 9 a.m. peak and 
S-6 p.m. peak. · 

. 
(5} Totef Trips, Leicester Cordon Aree, by Purpose 

So far the analysis has dealt w ith tt)e distribution of journeys by mooe. 
The analysis now considers journeys in terms of purpose. The journey 
purposes investigated were:- (11) Work; (b) Firm's Business; (c) P • 
sonal Business and Shopping; (d) "Others" (including Social L •• d 
Recreational, Schoof. Pick up or set down passenger, Catch 'bus or 
train, Eat a meal). 

(A) Totlll Trips, Leicester Cordon Area, for 24-hour day, by Purpose 

Table11 

Tout T(ipa: 2-'· hOur d•Y 
Pu.-pot• c •• ... .. .... toa •. l 

c.. ,.,. , ... CY<h ,...., W•b.tng Othoo "' o.;.., ..... ~ Ml'lflt o.~ .. c,.. .. M OCks : . k-w ... 104.907 27.959 1lll.380 1 26,745 7J,J62 111,11 3 14,26 4 

Ftrm' • 
IIISIMU 31.$54 2.241 ,.,., 2.702 ·2.552 5 ,)38 2.462 57.6)6 
P~n..l 
Bus.inen &. 

tA:271 ShopPing 27,113 93.001 7.1106 19.011 128.785 4,560 3ll 01 
Ot- 70.261 41.110 130,6to 7,611 3},103 262.044 7,144 M6.<11 
TOTAL 171.193 107,213 365,351 .tS.024 136,171 5011.400 2,$.230 1,4&C >ie 

~ 

Car driver work trips account lor 38· 75 °" ol all car drivertrips, wnilst 
car driver personal business and shopping trips account lor 21·42%. 
26·06% of car passenger trips are associated with work. and 46 5'l!i 
are associated with "other purposes". 

Bus passenger trips are distributed, according to purpose, al 
between Work trips - 37·86%; Firm's Business T rips - 0 ·90% Inc 
Personal Business and Shoppmg Trips- 25·45%. 

The distribution, by journey purpose (all m odes· combined), il 
shown in J:ig. 81. 

(B) Total Trips. Leicester Cordon A rea, for 8 - 9 a.m. peak ana 
5-6 p.m. peak, by Purpose 

toc•l Tnl>$: 8-S a .m. JH al -Pu•I)O•e c •• Bus M otOf 01•1 c.. , ... , ... C~l• P.Oal W•1k.ing Olh~t lAII .,.._ _ .. .. .... OrW. c,.... ...... ...... , 
w .... 16,257 6.138 l6.0J.4 2.190 1.100 U ,711 1,648 11.11 
Ftrm's 
Busin•s.a ~-423 147 ... .232 ,,. 293 198 U l 
PetSOn•l 
B~n ... , & 
Sti.OI)C)Ing 2,123 1 ~,.1~5 2.-45-4 141 ••• 4 ,451 106 10,1 ! 

"'""" 1.214 1.050 22.310 2J.4 7.399 6&,731 1.132 10~ 
TOTAl 27.017 1>.600 51.262 2 ,791 U .768 76, 192 3.08' ;!! 
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uruonuo by 1huu tt«1Hrc funchon. thfl Qvlul:1b1l•ll' (II ler~d und the mini a 

mum 5everance o1 tho urban use $1fucture. In thrs sotutro n the erttire 
length of the Inner Motorway would have to be elevated. 

Traffic Volumea and Assignment 

The future traffic volumes to be assianed to the raHcl nP.twnr~ rnm. 
prise all car driver trips, all commercial vehicle trips and all external 
traffic. The volumes of the morning and evening peaks were compared 
and whichever was higher was chosen for the purposes of design. 
Tlou a~tuolt ... eJiGied volun;e• aoe •ct uul i11tlou """liuu "future Treffoc 
Growth and Distribution" in Chapter I. The more omponant figures are 
summarized below:-

(•) 160,000 car driver trips would be made. during the evening 
peak. within Greater leicester. 

(b) 36,700 car driver trips would be made, during the morning 
peak, into lnnerleic,ester. 

(c) 52,000 "passenger car unit" commercial vehicle trips would be 
made, during the morning peak, within Greater leicester. 

(d) 5,250 "p&6senger car unit" commercial vehicle trips would be 
made, durlhg the morning peak. into Inner leicester. 

(e) 730 "passenger car unit" through trips (external traffic) would 
be made, during the evening peak. through Greater l eicester. 

(f) 26.500 " passenger car unit" locsl trips (external traffic) would 
be made, dining the evening peak. into Greater leicester. 

f ig. 122 shows the assignment of future commercial vehicle trips 
and external traffic for th~ evening peak. It was decided to combine 
these two types of traffic as they are the life -b lood of the city and 
cannot t>e the subject of a modal split. These fl ows are the essential 
minimum requirement which must be accommodated by the road 
network in any solution. 

Fig. 123 indicates the assignment of future car driver trips for the 
eveni ng peak. 

In considering each separate link of the network of primary distri· 
butors the assignment consisted of the sum of the car driver trips and 
the above mentioned essential minimum (commercial vehicle trips 
plus external traffic) for either the morning or the evening peak, which· 
ever was the greater. • 

Fig. 128 shows the total lane requirements for the Inner Motorway 
based upon the above assignment assuming 2.000 p.c.u's. per hour 
per lane. 

Fifteen lanes would be required on radial A46 nonh running 
parallel with Belgrave Road and sixteen lanes (the heaviest demand) 
on the south·.western link. These are the largest requirements but it 
will be observed that the number o f lanes on the remaining links 
would be only ~lightly smaller. 

' 

Design 

{tJ) Roed links snd intersections 
To accommodate the gigantic flows of traffic requiring up to sixteen 
lanes the onhodox solution of a dual carriageway road would not be 
acceptable, but it would be possible to construct the road links in 
tandem horRontally or venically. 

The adoption of a system of reversible tidal flows (change of 
direction) on certain lanes in order to accommodate the "peak hour 
movement would bring only marginal benefit. In any event, investiga
tion has shown that it would be possible to provide only one or two 
reversible lanes- on each link as opposing flows are themselves 
relatively high. 
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E:aternal Cordon: Public Tranaport £urya) 

fig . 99 show& the d isttibu1ion of 'bus pas.scnger~ from exuunal 
sources entering and leaving the Leicester Cordon area between 
7 a.m. end 7 p.m. The proponion entering bot ween 7.30 end 8.30 a .m. 
is 29% of the total, falling to insignificant levels throughout the day 
with 11 small peak at lunch-time and • pronounced flow of 1raff1C 
between 4 and 4.30 p.m. attributed to shoppers and school children. 
Almost the entire rever5e flow takes place between 3.30 and 7 p.m. 

The total numb8r cSI "bus passengers entering the Leicester Cordon 
area between 7 a.m. and 7 p.m. is 4.600. Fig. 100 shows the distribu
tion of 'bu5 ""~"gars entormg the Lek:e&ter Cordon area betwHn 
7 a .m. and 7 p.m. The width of the flow bands are proponional to the 
number of persons making trips. The '"thick-hatched"" line indicates 
the number of 'bus passengers with a destination in Inner Leicester 
and the '"thin-hatched"' line the number of passengers with a destina
tion in other internal zones. The greatest concentration of flow is from 
Loughborough to traffic sector 1 and from Nuneaton and Hinckley 
to traffic sector 6. The predominant flows. into Inner Leicester are from 
L~ughborough and the Coalville area. · . 

Fig. 101 shows the alighting;ilone and the ultimate zone of 'bus 
passengers with an a<igin outside the Leicester Cordon area, during 
th~ i 2-hour day. About 850 'bus passengers travel into Inner 
Lt. .star during the morning peak. The predominant trip purposes ere 
work end shopping. · 

Fig. 102 shows the distribution of train passengers from external 
sources (the 18 railway stations considered in the survey) entering 
and leaving the Leicester Cordon area between 7 a.m. and 7 p.m. 
1.100 passengers en"ter the Cordon area from the 18 siations. Fig. 102 
shows that the predominant inward flow is in the morning peak from 
7 to 9 a.m. end that the outward flow is almost entirely confined to the 
evening peak. 853 passengers enter the Leicester Cordon area by 
train between 8 and 9 a.m. 

Fig:_ 103· shows the· distribution of train passengers entering the 
Leicester Cordon area between 7 a.m. and 7 p.m. The flow bands are 
again proportional to the number of persons making trips. The majority 
of train passenger trips are to Inner Leicester. Predominant flows are 
from Melton Mowbray, Loughborough and .Market Harborough, and 
to a less extent from Hinckley. 

Fig. 104 shows the distribution by trip purpo~ of train passengers 
entering Inner leicester betw~n 7 a.m. and 7 p.m. The amount of 

\engers handled by the two stations, "London Road" and "The 
l..,ntral .. , is shown by the venical columns. The ultimate destinations 
are spread uniform.ly throughout Inner Leicester. The predominant 
1rip purposes are work and shopping. 

. · 

12 Dev.elopment Plan 
' . 

The general planning policy and Development Plan proposals which 
are imponant in the preparation of the Traffic Plan, namely population. 
socio-economic structure and land use, are considered below. These 
predictions. together with vehicle ownership. enable trip generation 
estimates for 1995 to be made. 

Population 

Fig. 12 shows the PoPUlation of the City and the Leicester Cordon 
area (Greater Leicester) fro,;; 1951 to 1963 and the projected popula
tions for 1975, 1985 and 1995. It is estimated that the population of 
the Leicester Cordon area will increase to 640.QOO i~ 1995. The est!· 
motes are based upon rates of groWlh for natural increase and 
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124 Full C.lf penetration: requirement for 
turn1ng lanes at the Belgrave Gate intersection 
Reversible Lant.s (red). 

OA 

Volumo$ Ol uaH1c wen. as 11 r,!..o 0\':'tVEI~ncm~ &l 
1ntursections m the same mann£"1 tt .. tv th~ roc.d h11l~ s. . Wtth the COI\
siderable number of lanes requned thu tnwrs.ccuons reached rna-
moth proportions. 

Fig. 124 rndicates the requnemcnt tor turnmg lanes atth~ Bd!J••v" 
Gate intersection. 

In 01der to demonstrate the implocatoons of the First Solutoor a 
detailed design for a twin-intersection on the north-western corne ll 
the Inner Motorway has been produced (Fog. 125). An area ol 48~ 
acres of land, equivalent to that part of the central area compnsong e 
Market Square and the Town Hall Square with environs (see Fog 1< ), 
would be required to accommodate this intersectoon. one ol many. 

The Inner Motorway, in order to perform its function. would have •o 
consist of a series of vast multi - level intersections connected by' ·y 
short links. 

This network of primary distributors would have to be supple· 
mented by a network of secondary distributors of formidable dom o
sions, requiring in turn a considerable number of two-level on r
sections. 

The cost of the Inner Motorway, including construction td 
acquisition of land. would be in the order of (115 million. 

The cost of the Main Radials of urban motorway standard wothon 
the City alone, including construction and acquisition of land. would 
be in the order of (125 million. 

The overall cost of the complete road network, including secono.ry 
distributors, for full penetration of the private car - which without 
producing a detailed design would be unrealistic to forecast- wr ld 
require the expenditure of astronomical sums of money. 

{b) Parking and circulation within the Central Area 

The predocted peak accumulation of parkong for 67.000 private c<.." is 
shown in Fig. 109. 

It would be possible to produce several dofferent design solut ns 
for the accommodation of stationary vehicles in great num rs. 
ranging from complexes of multi-level garages to a solution whereby 
the parked vehicle is stacked on giganuc "shelves" in a nng arC'"nd 
the business and commercoal core ol the cny. 

Fig. 121 shows in outline the elevated Inner Motorway embracong 
Inner leicester with terminal parkong complexes around the shopping 
core. 

It is assumed that this core would be treated almost as a pedes. oar 
precinct allowing only for the full penetration of commercral veh1cles 
along specially designed service loop roads. The suggested pa on1 
complexes are composed of groups of interconnected multi·s re1 
garages built over a podium of two- level development ol central are• 
uses. 

The circulation system serving these parking complexes v ulr 
have to be designed at first or second floor level. as it shou oo bl 
completely divorced from the service network to the commercial an• 
other central area uses at ground level. These elevated roads v uh 
link the garag~ complexes, by means of terminal tentacles or I . )J>! 
dorectly with the primary network. 

At least 52 lanes would have to be provided for these garage sr tic 
roads to accommodate the flows of cars arriving during the me tin 
peak and 68 lanes to accommodate the discharge during the evenin 
peak. 

The land required for the provision of the terminaf p; ~in 
complexes would be 133 acres and the total floor space devot"d t 
parking in the order of 340 acres. The enterprise would demand corr 
prehensive redevelopment of areas around the shopping core \ a 
enormous scale and would result in a revolutionary transformat n r 
the existing urban structure. The present planning and administrati• 
mac~inery is not geared to cope w ith such a task. 

----- ---- ------- ---- -
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The crty centro would then consist of th~ •lruvvuriJ <.ur" 6Uf· 

rounded by gigautic ··.,,, st,cAs"- monuments to tho privoto ell' 
and these in turn would be surrounded by an intrrcate pattern of access 
and d1scharge ramps. 

Parking garages for the private car - a thrng of personal con
venience, which l or most of the day w ould be lymg idle on a fantasti 
cally expensive "shelf" - would be the dominant buildings. the motor 
age cathedrals. in this Leicester of the Private Car. 

The cost. including construction and acquisition of land. of the 
parkrng complexes w ould be iu tlu: order of cso'million. end of tho 
necessary circulation a further £110 million. 

General Conclualon 
This solution to the l eicester Traffic problem. whereby uninhibited 
penetration of the private car into the central area is allowed, although 
technically possible must. f rom the cost aspect alone. remain an 
academic exercise on paper. 

The total cost of the Primary Distributors (Inner Motorway and 
~ , Radials of urban mOI()twaY standard within the City) and the 
Terminal Parking Complexl!s (including access roads and ramps) 
would be in the order of £400 million. To this w ould have to be added 
the cost of a system of Secondary Distributors only relatively less 
massive and expensive. 

It is doubtful Whether this solution would be acceptable on social 
as well as environmental grounds. 

The private motorist in leicester must realize that, in the light of an 
objective and unbiased analysis of the situation, the use of the car in 
the central area w ill become more and moro difficult, the extension of 
administrative restrictions unavoidable and finally. in about the 
30-year period, the almost complete prohibition of entry into the 
central area an economic and social necessity. 

The motor car, occupying about 150 square feet of precious urban 
space and carrying an average of 1 ·4 occupants (but frequently only 
one with a big cigar). is the clumsiest and the most uneconomic form 
of urban transport (Fig. 124a). This is the dilemma: the city cenlle or 
the motor car. · 

.O.nother solution must. therefore. be found. 

4 The Second and Recommended 
Solution: Integrated Transport System 
A practical solution to the Leicester Traff ic Problem should fulfill the 
following conditions:-

1. The new Transport System must allow for the healthy growth of 
tho city within the limits outlined at the beoinnino of Chapter I. 

2. The historic values and local identity of the city must be pre 
served. The process of development should take the form of 
gradual evolution and replacement of outworn areas rather than 
revolutionary transfonmation ott he urban structure. 

3. The maximum level of circulation at the minimum cost should be 
aimed at. 

4. The conditions of life created by the new system should make 
living easier, more comfortable and more attractive. The basic 
needs of the motorized society w ith the continuously growing 
standard of living must be fulfilled. 

5. The cost of tbe new system must be within the f inancial possi
bili ty of the city aided by Government grants. 

6. The scheme must be capable of realization under the present 
central and local government organization. · 

It w ould be w rong to expect a simple solution to a complicated 
problem. Equally i t would be wrong to rely on one single factor when 
probably a set of factors combined in a consistent policy w ould 
provide en answer. 
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127 Compauson between the sys1em with 
uninhibtled use of the puvate cer (above) and 
1he system whh lnterchenge Cer Parks. 

EXPRESS SERVICE 

INTER DISTRICT SERVICE 

CITY CENTRE S£RVIC! 

1 32 Suggested types of vehicles for 'bus 
aervicts. 

~ ... , ~.::.. ... ur n.e i' opos.ud 1 rr-11 •. h .. , • _ 

balanced •nterp1ay of sov&ral elements of v. h1ch tht. ba~•c one:-. nrt: -
(B) Interchange Car Parks. · 
(b) Publrc Transpon. 
(c) High capacity Road Network. 
The same network of primary distributors as in the first solution has 

been accepted but an attempt made to reduce the traffic flows to a 
manageable size. 

Interchange Car Parka 

It is proposed to establish along the radial routes a series ol inter
change car parks of the type show n in Fig. 119. 

The function of these car parks is to collect the cars travelling on the 
radials towa•ds the city centre and from the surrounding district in 
order that the car drivers and passengers might be conveyed to the 
city centre by means of public transpon. 

The effect of these interchange car parks on traff1c flows is shown 
in Fig. 126. The flows are reduced towards the city centre and would 
therefore require a considerably smaller number of lanes both on the 
radials and on the Inner Motorway. 

The diagrams in Fig. 127 explain the difference between thts system 
and the system providing for uninhibited concentration of priva te cars 
upon the city centre. 

Interchange car parks would create new magnets for trafhc. thus 
relieving the pressure on the central area. and should be linked when 
ever possible with suburban shopping, entenainment and sports' 
centres. 

There is ltnle doubt that these new urban nuclei provided with vast 
parking accommodation (cheap or even free of charge), would be 
attractive to the private motorist. 

Primary Network 

The primary network would carry the essential minimum (total com· 
mercial vehtcle trips and total eJ<ternal traffiC) and the total car duver 
trips, reduced by the number intercepted by the interchange car park• 
The lane requirements for the Inner Motorway (see Fig. 128) var 
from four to six lanes for the various links. They should be com
pared with the lane requirements for unlimited use of the pro vat· 
car. The road ltnks and intersections of the Inner Motorway ~an t 
designed to the minimum dimensions and be compatible with the 
scale of the city. 

Public Transport 

In the realization that the central area with its heritage f;om t ; 

historic past could not be planned for the private car a search had "' 
be made for alternative forms of u rban tJanspon whereby great num
bers of people could be conveyed quickly and comfortably to all pa 
of the central area. It was felt that for a ciry of the size of Le.cester t ) 

following forms of public transpon could be considered:--
(a) The traditional 'bus. but in a new, revitalized form, as the ct 

means of public transpon. 
(b) The M onorail. an eJ<press service with limited numbers of 

stops, l inking the concentrations of residential population wirh 
the city centre. 

(c) T uis. 
(d) Pedestrian conveyors, along the routes of the greatest con

centration of pedestroan movement, either in the form bl 
pedestrian bridges or in the form of elevated, conttnuous w . <· 
ways down the centre of main shopping streets. 

.· 
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Home Interview Questionnaire and Procedure 

continued 

The two basic home ques1ionnaire forms, Form 14and Form 15, were 
identical insofar as !ravel information was concerned. but Form 14 
was intended only lor completion by the head of household and 
Form 1 5 by every other member of the household lhree years of age 
and over. Form 14 contained, in addition to travel information, in
formation concerning the household as a whole. 

To avoid confusion, Form 14 was printed on dark yellow paper and 
Form 15 on light yellow paper. At this stage it is intended to give only 
a broad description of home inlerview procedure; information as to 
completion and coding of the information will be given later. There is a 
separate horizontal column for each journey made. In the first venical 
column, headed 'Where did this journey begin 7" is entered !he exacl 
location of lhe commencement of the journey. The second column. 
headed "Where did this journey end 7" contains details of the destina
tion of the journey. In the third column. headed "When?", are given 
the times of the stan and finish of each journey. In the founh column. 
headed "How did you travel?", is entered the mode of each journey. 
In the fifth venical column, headed "Purpose of journey", is entered 
the reason for each journey. 

The last section is only compfeted if a person drove a vehicle on all 
or part of his journey. Here he must give details of where the vehicle 
was parked. the type of parking, the time of parking. the durarion of 
parking and how many passengers. On the reverse side of the form, 
the questions to be answered are: "How many people at this house 1" 
end "How many private cars were owned by people at this house one 
year ago and five years ego 1". 

Procedure for dislribution, completion and collection of question
naire forms is described below. An introductory letter was sent to each 
selected sample warning them that they had been selected ant\ thai 
an interviewer would call upon them in the course of the next lew 
days. No specific date was given, thus !"voiding the risk of any 
possible intentional absence from the home by the householders con. 
cerned. The home intorviowor cnllod ot coch hou3chold selected a rod 
left one copy of Form 14 for the head of the household and a copy of 
Form 15 for each member of the household aged three years and over, 
explaining to the person interviewed how each form should be 
completed. The interviewer completed the "FOR OFFICIAl USE" 
column at the head of the form. with the zone number, sample 
number (from 1 to 14.334), person identification and indusrry and 
occupation; the number living at the house and cars owned were 
entered on the reverse side. The interviewer then arranged a date and 
time lor collection of the completed forms aher the day for which 
travel information was required. 

During the process of sampling, the number and address of each 
sample had been copied on to Form 1 end typed on to the intro
ductory letter. From Form 1. F.orm 3 (field sheet to be used by house
hold interviewer) was completed. Form 3 gave the sample number. 
the number 9f the house, the street or road name, the date upon which 
the questionnaire forms were issued to that particular aample, the 
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Oppoohe: 
A. 7 Above: Distribution of •II "'Person/ 
Modes'" erouing Screenlin~. 7.00 a.m. -
7 .00 p.m. 
Below: Distribution of "Bus Pe.ssengers eros· 
aing Screenline. 7 .00 a.m.- 7.00 p.m. 

100 

r 

... t"" • ~ ot C &l dnve• Utp s as ,l 
t .. iJ • t cpoa•on ol top!> m adt hom ~or~ to home before lullCh a1 
from home to yvork Bhcr lunch In fact. t he pre -lunch peak rs nearly 
great as the morning peale The number of car drrver trips assr rau 
w ith the purpose ' 'pick up and set down passenger··. partr tlar 
during the morning and evening peaks. illustrates the rncreasil 
tendency for one member ol the family to drive another men· er ' 
work and then use the car for other purposes during the da Tl 
greatest number of shopping car driver trips are made during tl 
mid-morning and mid-afternoon periods. 

c 

T•ble 7 : Diatr-lbu-tJon o f Trlpa. b'f' Purpo•• 

8-9 a.m. &-6 pm. &-6., m. -PURPOSE PURPO!iE PURPOSE 
"TO'' ,. "FROM'' "' "TO" "' Worl< ~1 ·7 Work 77·2 Home 78·6 

School 22·9 School 1·2 W ork 1·9 
Firm·a Firm"• Firm·a 
Butine.u 2·8 Butineu 2·3 Buaincs1 1·2 
Poroo~l Personal Personal 

· Business 2·8 Business ... . ~ Business 1·2 
Shopping 1 ·~ Shopping 8 ·3 Shopping 3·2 
Soc.ial or Soci•l or Have Meal 0·3 
Rocre~tional 0 ·5 Recrea1ional 2·3 Social or 
p;ek up or Picl up or Rec.reational '·3 
Setdo~n Htdown Pick up or 
Panenger 2 ·2 Pusenger 1·2 H t down 
Cetch Trein Catch Train Passenger 1·0 
Of Bus 3 ·6 01 Bus 3·1 Ca1ch Train 
Home 2·1 or Bu5 42 

School ·1 -
All All All 
PURPOSES 100% PURPOSES 100% PURPOSES 100% 

Table 7 indicates the distribution of trips. ·by purpose "to an 
"from", morning and evenuig peaks. During the morning pee. .. th 
trips from home to -work account for 61·7% of all trips made and trip 
to school for 22·9% During the evening peak the trips from 101 

account for 77·2% of all trips a~d tups to home for 78·6%. 

T•bl• 1: Diatributton of Tf'ipa, by Purpoa•, Croaai ng e nd Non•Cro-,in\ 
Set"••nlin. 

,o 
Firm'• Bu1inen Firm .. 5 Busine.u 8·67 
Personal Business 6 ·74 Personal Busineu • ·o 
Shopping 1·10 Shopping 

( " Have M ul 0 ·00 Have Meal 0·00 
Social or Recreational 0 ·96 Social or Recteationtl 0·23 
Pick up or Ht down Ptd. up or set down 
Passenger 12-45 Passenger f 1 
Catch Ttain 01 BuS 1 ·06 Catch Train or Bus 0.£3 
School 8·82 School 

PURPOSE "FROM", EVEN ING PEAK -NoN-CRoSSING SCRFI 'NL IN£ CROSSING SCREEN I NE -PURPOSE " PURPOSE ~ 

Work .. 63·40 Work 78·02 
Firm"s Business 3·42 Firm·s Business 6 I 
.Personal Bus.ioess 10·23 Person1l Businus !) 2 
Shopping 10·29 Shopping 2·~~ 

Heve M eal 0 ·16 Have Meat 0·00 
Social o r Recrea1ional 3 ·41 Socia1 Of Recre11iona1 ~ 0 



CURRlCULUl~ VlTA 

Name 

Date of Birth 

. Nationality 

Languages 

: Samir El-Hosaini 

: 7 .. 2 .. 1940 

Egypti an 

: Arabic, English 

'· . 

.. 

Professional Education 

J961 

1966 

" •• Present Position 

B.Sc . Hons. Civil Engineering 'Alexandria 
University . • 

Ph .D. Traffic and Transportatioh 
of Liverp~ol, England . 

Univ, 

Professor of Traffic, Transportation 
and Road Design, De?artment of ; 
Civil Engineering , kl- Azhar University , 
Cairo . 

Prgi~sior.al Experience : 

19 66 ~ 196 7 

1967 - 1968 

1968 - 1971 

1969 . 

1971 

1971 - 1973 

1974 - 1979 

. . 

Senior City Plannir.c;; Officer of Traffic 
and Tran§portatior,. Traff1c and Trar.s . 
Sect ions Liverpool C1 ty Planni_ng .Dept_ 
Li verpooi Corpor <1 t1on. Enc; 1 and~ :':J?esigr. 
One ..-ay system in Liverpool. Trans pol;'.:,. 
tation of goods to the ma1r. Shopp~ng 
Center. Design of R:u;g RoaCs ~ ·, : 

Senior Engineer in Ninistry of "I:ransport 
-~- . Cairo · . • : .•. 

• • 0 • 

Lecturer of_Traffic. Transportation and 
Road Design Dept . of Civ1l Eng:· Al-:.Azhar 
University, ·cairo . 

. : • t •• 

Conducted and Directed "Automati<; Traffic 
Control in Ramses Str. " , Cairo. . . .. 

. ; . 
Conducted and Directed " Study :~lld'' · 
P lanning of Parking in Cairo q.ty Center" . . .· . . : . 

I' . • • • 
Visiting Lecturer of Traffic. Transpor~ 
tation and Road Des1gn, D~pt . of Ci~i1 . 
Eng . • The City University Lonadn .- . - ~' . . ..... 

. . -
Associate Professor of Traffic.Tr~pspo~
tation and Road Design, Dept. o:f ;(~v_i;J,:·. · 
Engineering, . Al-Azhar university, ·c~rr9 . 

. ; .· , ; 
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1972 - 1973 

1974 

1975 

':\ 

1976 

: 
.· 

1976 - 1978 

1977 

1977 - 1978 

--

2 

Evaluation and Study of Environment in 
Oxford Street Project London . 

- Conducted and Directed " Plannint;~ and 
Design of Galaa Square in Cairo for 
Today " . 

Conducted and Directed ''Planning and 
nesign of Galaa Square in Cairo for 
1990 ". 

- Planning and Design of Grade s e p arated 
intersection on Cairo outer ring road a 
Ismai lia Canal for Year 2000 . 

- Plannirag a nd Desic;n of Traffic Gu"ioe 
s1gns for the entrances and main routes 
of Cairo, Automobile Club , Ca iro . 

-"Preliminary Reporl of Tr <: :'fic Sic;:ns 
star,daras in Egypt", Cor.ference of traffi< 
sigr.s. Ministry of Inter1or. Cairo . 

- Head of Tra nsportation a~c Roads Sectior. 
"1 th COPJo.- EGYPT , I·:EIDLE:F :...?-.!.:-GER!·;;..r~Y 
Consulting Group for the ?lanr. ing ano 
Lht! Final Design of the :1rst I'e\< 
Res1dential City of Hel"a~ ( 15th of ~a) 
City)to accom~odate 200,000 inhabilant~ 
"ith all the necessary services, Min1stry 
of Housing and Reconstruction Cairo. 
Egypt . 

- Consultant \<i th SIR WILLIJ..:-1 HALCROI-; ~ 
PARTKERS-ENGLAND and PROF . AZIZ YhSSIK 
Consulting Group for the ! s mail1a 
Demonstration Project, Egypt . 

- Parking SLudy of Cairo Hotel Tahrir 
Square , Governo r ate of Cairo ' . 

- Head of Transportation and Roads Section 
wilh COPA-EGYPT and SWECO-SWEDEN Consul
ting Group for the Final Planning of tr 
First Stage of the New Industrial City 
(TE~TH OF RAMADAN CITY) to accomodate 
500 000 inhabitants with all the neces! r~ 
services- Ministry of Housing and Recor 
truction: Cairo , Egypt . 
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1977 - 1979 

1978 

Publications 

a- B.ool;s 

b- Reports 

c- Public Lectures 

3 

Consultant with GACDAR Consulting -
Group for the Planning and Development 
of the Holy City of Medina, Ministry of 
Municipal and Rural Affairs,Kingdom 
of Saudi-Arabia . 

- Traff i c Ci rculation on Nile Bridges 
and t heir s urroundings outside the 
CBD of Cairo, Governorate of Cairo , 
Egypt . 

- Parking Study of Cairo Plaza ll,ul ti
Purpos e Co~pl ex, Boulaq, Ca ~ro . 

Replanning of Ramses Square . Abdel
None::~ Riad Square and Gala a -Ransi s 
Axis to accommodate traffic usi ~g 6th 
of October bridge and Galaa overpass, 
Governorate of Cairo . Egypt 

- "Trc=fic Engineering". 1975 

- ''Tra:sportation Plc~n~ng•·. 197 0 

- Hig~~ay Engineering 

- Ra2l~ay Engineering 

- Trar.sportation Engi:eerlr.~ 

- Airport Eng ineering 

Trar.sportation probl ems i r. 
urba: areas . 

Transporta tion of matcr1als in 
industr ial centers . 

- Transportation of liquids 

- Harbour Engineering 

- Egyptian Society of Engineers 
April 1 977 

- Automobile Club, 1977, Cairo . 

- Central Traff ic Police Headquarters, 
Ministry of Interior , 1975 - 1978. 

- Ministry of Housing and Reconstru ction 
1976 - 1978 

.. I. . . 4 



• d- Papers 
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1 - "J.n Automatic Method to collect 
and ~nalyse Traffic Congestion 
Data ~he Journal of the Engineers 
Syndicate- June 1970 (Ph.D.Paper). 

2-"J.n Electronic System of Traffic 
Analysis. Armed Forces Scientific 
Research Bulletin , Vol.VII No.l4, 
1971. (Ph . D.Paper) . 

• 

3-"A Simplified Egyptian l-lethod for _ 
Pavement Design, Science Conference 
Supreme Council of Sciences, ' 
Damascus University, Dec . 1971 . 

4-"1\oise - De~ign and Consideration ._ 
Disc'ussion The Journal of the 
Institution of High~~Y Engineers 
Dec . 1972 . 

5-"Determir.a tion o{ CBR Value from 
Soil Prooerties, ~rmed Forces 

·scientific Rese?rch Bulletln . 
Vol. VII No. 16, 1972 

6-"l1easure::Jent and Control of Noise 
Impact on New Roads, Discussion , 
The Journal of the I nstitution of 
Highway Engineers, June 1973 

7- "Transport Behaviour at High Densi
ties, Transportation Research . 
Vol. 7, 1973 . 

8-"An Approach to an Assessment of 
the Effpr~s of Policic~ Relating 
to Traffic Nanagement Schemes _and 
Land Use Plans in Urban Areas, 
with Parcticular Refer ence to' 
"Environmental Areas", Symposium 
on the environment and transport 
technoclogy, Laughborough Univer 
sity of Technoclogy, September 1973 . 
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9-"Traffic Operations and Management 
in Cairo", Conference on Traffic 
Problems in Cairo and major Cities 
of Egypt, Academy of Sc~entific 
Research , 1-3 June 1974 • 

10-"Design and Safety Aspects for 
Layout of Low- Cost Roads in Rural 
Areas" , Low- Cost Roads Conference in 
Ku.,..ait , November 1974 

' 
11-''Traffic Signs Needs on Urban and 

Rural Roads in Egypt", Conference, 
Roads and Bridges Authority. Hinistry 
of Transport, June 1975 . 

12-"Design of Bilingual (Arabic/English) 
Traffic Signs in Egypt'', International 
Road-Feder ation (IRF) Highway Confe
rence, Abidjan, Ivory Coast, October 
1976 . 

l 3- "The Urban Road Design for the First 
Resider.tial City for r:orkers at Helwan 
Egypt" , IRF Regional Conference for the 
1-:1d6le East and North Africa. Cairo 
;:..pri l 1978 . 

14-"Envi ro!:rnental Lev~ls of Service for 
Road Planning and Traffic Management", 
:RF Regional Co~ference for the Mi ddle 
East anc North Africa . Cairo, April 
1978 . 

15-"Transport Phenomena in cairo", IRF 
Regional Conference for the Middle 
East and Nor th Africa , Cairo , April 
1978 . 

16-"Traffic Accident Patterns in Egypt", 
IRF Regional Conference for the Middle 
Last and North Africa, Cdlro. April 
1978 . 

17_ .. ,. Traffic Model for the Assessm~nt . 
of Noise Capacity Restraint", Egyptian 
Society of Engineers Vol . XVII, No . 2. 
1978 . 

18-"A Traffic Model for the Assessment 
of Visual Intrusion Capacity Restraint 
Egyptian Society of Engineers 
Vol . XVII, No.4, 1978 
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19-''Park inq Study jn thP ~jty Contrc of 
Cair o", Arab Road Associat ion , Cairo 
Bo;,y _tJl • 

20-''A Traffic Model for the Assessmen~ 
of Pol lution Capacity Restldint", 
I-Ii li to:~ry Te clJIJl<.:dl Col lege (accepted 
for Publ ication and under print} . 

21 -"An Approach for Formulting and Deve lo
p ing h 11odel • for Envi r on::-.er.tal Capacity', 
toli li tary Techni ca 1 College (accepted 
for publica tion and under print} . 

Scientific Activities: 

; 

,!..opointments 

Institution of Highway E~gineers , London 

- Institu te o f Transpo rtation Engineers. 
l'.merica 

Society of Egyptian Englr.eers. Ca1ro 

- Arab Road Associa t ion 

- Traffi c Supreme Council . !·:1r.istry of 
Interior , Cairo . 

- Transportation Research Counc1l . hcade~y 
of Scientific Research . Ca1ro . 

- Boar d o f Cai r o Public Trar.sport. 
Governorate of Cairo . 

Commit t ee o f Area Traffic· Control in 
Greater Cairo , ~linistry of Transport 

- Boar d o f Society o f Egypt1an Engineers . 

- Co~~ittee of Greater Cairo Public 
Transport . 

- Scientific Consult ant of Arab Road 
Association . 

- Senior Research Investiga tor, Project , 
Det ermination of Equiva lent Car Units 
for different Traffic Co~positlon on 
Road networks , Academy of Scientific 
Research , Cai ro . 
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Cheif of Technic a l Report Commi ttee 
IRF Regional Conference , Cairo, 
April 1978 . 

Resolutions Committee , I RF Regiona l 
Confer ence, Cai ro. April 1978 . 

- Eval uation Committee f or National 
Transport Study . in Egypt. Transport 
Planni ng Authority (TPA) Hinistry 
of Transport' • Cairo • · 

DR . Sl>I-HR EL-HOSSAIN I 
CAIRO 28/11/1978 
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