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ABSTRACT

This study 1s an investigation of fh; commut {ng patterns and
characteristics of work trips originating from a dormitory community,
specifically the Town of St. Albert. . Albert lies ten miles
north-west of Edmonton's C.B.D. St. Albert h;sva popuidtion of about
203000 and provides employment for barely 20% of the total libour |
force. Recent Origih-beatination‘surveyn ip fact indicate :ﬁ‘t 152
work %n the Citylof Edmonton. This dormitory patiefn of the town was .
foundﬂcq‘have feﬁained étable over the year-vbetwemgii567 ;04_1974;
even though popylation hhd doubled in the interim. ;he dats bile ,
‘used in ;his;dgud? was the civic census. Additionalvq;ention- about-

wdrk trips were asked in the civic census of 1967, 1972 aﬁdvl976.-'

*

= The 197& O-D survey data on work trips were also checked
to deternine any correlatlon with actual traffic condition- during
" the noming hone—to-work (St Albert to !dnonton) tu‘ff.ic Iovlunt.

Conparinon vas pade with the vchicular couut. talliad by s ttiffic

: countcr uhich waa sot up junt north of thc 137 Awnnnc on lt;huny 2. R

'It vas found thnt for the cuuﬂldtlvc totcla hnt-lca.ﬁ.ﬁb cni 9. 00
A ", + the two sets of dnu shond tqirly clou mt mlu-n
~t!vely (vithin IOX) .

Att-ptn were -sdo<to ect!-lcc fuzura .tv!th of 3:. 51$§:§7f_- 

work tripo cmumm to luaro mmm hn.l- by m 0! n .
-muma prdtetm -om dmlopd u m. :mu‘ Vet u
o nfmod :o tn thil thuit a8 th! "mmu w m th.
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applied at these predicted futufe levels of work trip producéioﬁd i
to assess the desired 1mpr_ovement in public transportation. . N
Unleas .roadway capacity was great_ly improved, transit mode aﬁit

- of commuting work trips would need to he aubstantially iacteased 3
in order to cope with the ever-growing number of cbmuters The ‘_ %
"CONGESTION THEORY" rests upon the concepts that jtarting tiuel of‘gjg
o

§

work are relatively inflexible, but as traffic %ongestion becomcs i

pronounced commuters are compelled to advance their leave-home .

times in order to arrive at work on tine Congeetion 10 thereby'

'accompanied by a longer auto travel time. To allevinte the prob-£.. .

L

lem. better transportacion facilities must be 1np1e-ented

Application of the "CONGESTION THEORY" reVealed tho Inture 1npdrt-
.

ant role played by the publi¢ transit (in terms of its share of g'i |
. ¥ ] -
work-trip mode split) when the existins roadvay cnplcity wul “Bubt- *
\jected to the linitation of the service volu-e at lorvicc llvtl D.
and 1f the dornitory patterno of - St Albart vere to conztnuo,
Xy
N

"'.x.‘._
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CHAPTER 1

INTRODUCTDoN—"

The knowledge of the peak-hour travel patterns is fundamen-
tal to the sound plannipg of a’transportation system., So that °
appropriate transporration facilities can be desigred, it is eséénj
tial that transportation‘planners and derigners‘will be able to
forecast the magnitude of the peak-hour lqad. "By and large, work
trips constitute the buik of the peak-hour travrl.J Many practi-
, :

tioners in ‘the field of Trénsporcation engineering accept the home-

.4

4
to-work trips as a basis of the morning peak-hour volyme estimation
. L 4 .

(Ref. 1).

.Urlike_the home-to-work trips,.thé"homéefrqn-u?rk trips ‘are
not as rigidly bound by schedule. Sone.ibne-fron-uprk trip l&i?tl
often voluntarily staggered their hm-rbound journey by eithet
leaving late to avoid the traffic congeltion or stafting early to
A "beat" it. Moréover. nany such ho-evatd bound trips hnve variouc

points of call on the way, thus staggering the peak further.

<]

However, other trip purposes’ such as nhopping, recreation etc. occur,

uore in th.P M. puk clnu ln the A.M, peak. Sowe traffic counts
, ’

‘carried oog on the $t. Al,bert-m-ontoq, corridot mdicatod that the

weehdly Nl!. and P.M, directional puk hour . Voluns qrnd to- vtthin

5% to 152 nnny to within 10!) This 1s shown in Appendin | ¥

The work tl'ip qumggh oﬁrnind’fro- an Ori.gin-bofntim-

Sha



N Q >
tion (0-D) survey can aild as a good tool in peak-hour volume estima-

tion. In his thesis projéét (1970), Ng performed a study of the
wqu trips bound éor the Edmonton's Central Business District
O(C.B.D.) between 7.00 to 9.30 A.M. A coﬁparisop of the results ob-
tained from the 1967 0-D data and that obtained from the cordon
count indicated that the volume of work fripa from the 0-D data

»

accounted for 86X of the A.M. peak volume obtained from the actuai
s T

cordon count; but he further cited that there were strong quantita-

tive indications to suggest the 0-D survey as having been made on

only 85% of the population (Ref. 1).
y 220 ¢ pop

Certain distinctive characteristics of the work irip move~-
ment together accentuate the acuteness of the peak-hoﬁr ptObiGﬂl.
Among these are {its regularity’in perfornance, its occutrencc con-
centrated within a ;hort time period, and then also within a lilited

space at each employment centre Many employment centres are
clogely grouped together.. Furthermore, tbe“occurt;ncoiof vori.trip-
increases quantitatively as a function of th? growth 6f'thi
community. The study of the work trip characteristics au_d moveasnt
is, therefore, of paramount {mportance. |

The focls of such component of study in this thesis s on
the Town of St. Albert. A uulute tm ‘of the Cuy o! ld-on:on.

St. Albert 1is locatcd some .ten miles nortﬁ-v!lt ot llloaten s c.l.bf

(see !tgnre 1-1). SQVQraI factors inhcrcnt to St Albcrt oclblnc

to. pose growid; problems to the trlnsportntion of tbo tovu Annn.

these noticeable factors are: (1) its lack of local Ilploynnnt.

'.

rc, .
/
>
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' FIGURE I - 1: ST. ALBERT AND NORTHWEST EDMONTON
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(2) its rapid growth, (3) its lack of shopping opporzunities and
(4) 1ts proximity to the City of‘édmonton. The rapid growth pf
population of St. Albert is portrayed in Figure I -:2.1vh1ch shows
« S _

an almost doubling of population in the last half decade between
. 1969 and 1974, B

Typical of most transportation problems, the journey to
work (work trips) is a major concern. Because most jobs start and
end at the same ;1me, this high volume of traffic is necessarily
and inevitably concentrated over a short time period. To add ;L
the other deterrent faétora‘just cited, a recent survey indicateu
that approxinately three quarters (75%) of the workers 11vins in
St-. Albert are employed in Ed-onton as opposed t &nly 20! within
St. Albert ttself; thus makes 1t vhat is generally referrod to as
a dornitory cougunity for Edmonton. Moreover, in tetms of highuny
facilities, preaently only one najor highuny (Highuuy 2) conncctc
St. Albert and Edmonton (see Figure I - 1), and it is only vu this
access that t‘e major inter-city traffic flov is ccconlodatcd

‘Thus, St. Albert work trip‘nakeru concqnxratc not only in tilc.

but in space aa~wéll.

. 1. STATEMENT OF THE PROBLEM

Tﬁis the-lu dealg vith the 1nvcct£;ntioa of thq chbractqti.~;
-ticl of. the co-uting uork ttips of st. Albert nnd a ltuly o! tho
tund- of the dorauory pattcma of tln cmity. lt 1- ‘ nt

to find out mthcr or nat m co-ucm pnumo of ehq danuuv
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18

16

14

12
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- bc uu-ud corrupodtn. to soms tum '

town of St. Albert are stable with respect to population growth,
particularly whether or not the percentage ‘distribution of ‘8t. Albert
work trip destinations is stable as its »popuhtion grows. Work trip

information collected in the 1974 O-D survey (see Appendix D) is |

i

compared with data gathered in previous years:
. ..

. \ .
Investigations will also be extended to the study of the

v
reliability (or otherwise) of the 0-D worii trip ;nforution as mni :

of telating to the.A'.H. ‘tn‘f.fic movement frq- ‘gt. Allnrt to Bdmonton.
Attempts are made to develop a vovrk-,—tr.ip ptediét;én -model by the

‘uinp.le rezre'n;dn mlysis.lcthod; i:\(; fc-:r'q-:epre‘lmtatiop, of 'thc\_v*

-~un'g1e Qnrhble of the prediétion o‘quation. h choiéc will be udo

between the variable houuhol.d and t.hc co-only nood popuhtion.

- The choic¢ is baud on thc Micntiom of aupcriority (1n prodicttng) S

of one vnri:ble over the othot ' ’Ihil vill_ be docmtod.‘

wh-t 1. rcfcrud to tu thu thuu as thc MIOI mr'" (}
has been hypothuuul vuh two mt-ttonu tnaundx (1) to a.wunto’
the spplicability qf thc tlncty to tbc real umnm of lt u,m
“in ahovtng futuu travel d..ud and,. hneo. tho l.“l u ‘the f\ttﬂn
fot hprovcd mtor-cny trmportltlou tuuzttu a m donitory
‘towm of st. Albcrt mu to W I!’m lﬂ (2) to mc tht “-

o aird hvrov.m: tn ﬁbuc trmtutul n unn ef u W
ETY npdn oput by trmu -mu rodny etpuuy lnt Hq m 'iﬁ 4‘.“;':"
_an incresse’ ta ts,!ue dn-d‘ ‘st. .mnn m tur




>

.Edmonton work trips at these population levels. This will be estima-
ted on the assumption that the existing Righway 2 will nc_ithcr de~ .
teriorate nor be improved upon as regards to its tuf!ic carrying

capability. ‘ .

2. SOURCES OF VTHE DATA

»"O

The atudy carried out in *this thuis is band heavily on
the data collecud in the Origin-butination aurvcyo. m hou—to-
work Origin-Deltination surveys by mode vere taken as -patt of the '
St. Albert census in Jamury of 1967 1972 and 1976 The door-to- |
: door nurveys vere conducted oy the ‘tmm of St. Albcrt . quditioqnaird
foru uqad in the 1974 0-D lurvey “of St. Albtrt 1l chovm in Appmdix D.
The prelhimry ruulu of the 1976 O-D mrv.y have bm -dc '
'avaihble to the author by thc Alﬁcttl llish"yi M !‘unlpott Dcmt-

-ent . !'dnonton

3. LI!‘II‘I'ATIWB -

. While thi‘u thuu mmeu wﬁ tﬂp M&mmm PR
and commting work :rm of & amuusr u-nt:y n m u-tﬁdlm B
otudy to th‘ cu-unity of 81; Alm clly- m ouilus! fo

f seane to ou-/ ;-.1,;4;,_ ty
,-uutm m Jman 1§1£ o-ﬁ m n" m d‘ ttt l

.‘ of St. Alhft iato Zi-um clud ”lﬂm «m‘ ﬁ! m*

of simplicity snd convenience, thess "porling divi tons® il '

. tnafter be referred to 1n ;m ahuio - :kny uut"‘

_thcufoﬂ. ny ot mmn’ ‘.‘ )‘ e




liminéry results of the 1974 0-D survey on which this study heavily
relies, unfortunately, are not comprehensive in that they represent
only eighteen of the‘twenty-four zones within St. Albert. It vas

[

learned that the data fra- six zones wnsAinndvertently deltroyod by

- the Town prior to analyaia

» ‘Althoujh thé later portion'of this thesis lttl-pti to

plicutiona on trnnaportation dcunnd of tho tutute

work trips to Ed-onton, no intention whntlocver is im—
pliod to draw conclusions concerning any lp.cific lpprqtch - be it
roadway expannion or improved trnnlit system -~ lolt f.anible and
beat suited to sntisfy the demand. Further-ore. ‘this part of thc
-tudy has bcen confined dnly to the AM, hou*-to-vwrk tripl using
, Highvay 2 and dutinod for m-onton. .

“l'h. low 4! mode split by trmtt of St. Albou vnrk tripo _' :
'u vas obtnin‘d frou the Jnury 197‘ o-n ourny uy mo'hu S
par:ly duc to tin wteracttvm- of tb- :tmtt -mieq tt tho
‘tinc In Janunry of 197& (uhan the .urvny unn ecniuctli) tic
“,St Albort-!imton t.uaut -mm m md by W lu u-u
 a privatc apcrctor.; Thn ltrvine ll. 1andlqultl lli ul-nttnt-etacy
. m opmm faced the .umm 1o whteh m onmu mu /
- ,uc«dd mm..' The Towm m}xa s mmlm ® ul»
 ;, 1’“‘ Ty

-Miu a n&uu J”ntar. !p "




Service; and since April 1974 bus patronage has steadily ix_tcreuad.

A.final note worth mentioning is that in this thesis when- .
‘ever the tem'"vor.k trip’a'; is encountot.d; pnldu oth.cr.\riﬁ stated,
it is taken to mean the inc}union of trips nndi‘by aﬁudcntc a:tandinj
school, N.A.L.T. o/r t;.he' University in '!d-oﬁton vhile ruj.‘dtng in
St. Albert. ~ This is due to the original analysis of the O-D ourvey
datn. in which ‘no attempts were nldc to separate theae student trip. 3

from actual work trips. S .



CHAPTER II

REVIEW OF PREVIOUS WORK

Though major iranéportatiog studies on.St. Albert have been
minimal, voiced appeal fot'improved inter-city transportation facili-
ties is by no means unheard'of. On Julifjl '1972k'a report prépited
by Councillor Bakker (Ref. 2) was presented to the Town Council to
give background 1nformation on the st. Albert Edmonton bul services.
The deficiencies and inefficiency of Both the 1ntrafc1:y seryice
ﬁichiﬁ St. Albert and the inter-city sérvi;e vere dély cited. Pro-
'posgl; for 1np;oved system and Better standard weié'prea§nt¥d and a
.cost estimate a-ounting to a deficit of over 3200 000 pcr yelr vas
uorked out., Morc than a year later, 1n Hove-bcr 1973 with groving
| A.concem abou: :he tnnlportacion nced- betmn s:. Albcn nm
Edmonton, the Toun subnitted to the Ptovincial Govnrn-not a bricf
renrding St Albert-m-onton tranoit umu (gof. 3). n uklm-
in his rcyott on "St Albert Trlnoit 1974” ﬁutl 1c Cltf' i)
b»"This brief was fh-truaeatnl to nake the Proviacial Govorul'nt lnrc

'avare of ynhllc tranaport needs and that the problll of ttlnlit ﬁlﬂ
- not confined to big cities alone. 1 ’ 2
: nxssrséw&n om0 L
B A -i o ,~v; j; L N e -i:.4~

A t!ccnt study uuo conductnd ouhfﬁe cc-lnﬁing prnillla ol

k‘fthe City of Hissiciauga (Rcf 5) This :irvvy hld.jad1¢ltad tiat_

o 7;: of the cicy . !Ibeur fo:ce cmutiu -ntfa o! iitmlht

L



';orkers found employment in Metropolitan Toronto. On.the other hand;
the industrial or blue-collar occupations in Hinsialnuga attracted a
oignificant number of persons outside the City, mainly fto- Hctro-
politan Toronto. The prinary focus of the ytudy vas on_Conluting.
between niioialauga and Hctropplitan Toront&t Four. scenarios for the

develbpnenc of Mississauga to the yehr'ZOOO were dealt with. These

#cenarios are briefly described in the follbving:
1. A balance in White-coller employment -and labour force.

2. A~t:end touutﬂb the dormitory situation, with white-
‘collir,iaﬁéur force exceeding vhite-collar jobs

uvnilsblc.:
3 ’i

_'3;.-Pure dor-itory lieuatzou, vith uh tc-collnr labout
- force cubctuntt.lly ;tcatdr thln uhitc-collnr jébo

va‘ avnillblc. ) ,'\_v‘ ) ,'“

. 4. ,A gg_'.oa .;@,,.;a.\. donttory‘. eo-lnit!

, Scmrio 4 diﬁeu fro- acmtio 2 otly'in r.tﬁ lnd. ot qlo;utt. -

: Scmrtb z hu toul hbour me. muu.

o




1. "Changing the composition of employment within

reasonable limits has less of an impact on travel

demands than do changes in level of employment,"

2. "Providing h:lg'h levels of employment and a balance
between labour force and employment 1s expected to

result in about a 202 reduction in peak dir"ectiouil

tuwl dannd-. when co-paud vith s -orc dor‘itory

*

' typc dcvcloplcnt .

3. "The reduction in mv.'i demand through balanced
dovclop-ont can be tunllttod 4nto capitql cost "
 saving in. tho ordct of &150 -uuon !or rqiml
vtunmruuon hcﬂ,‘luu bctv«n lunuunu and \ y
Hettopolitqn Toronto." B
| _ In the put m yun tha uniquo dmd-rnmn nyon-
. known s co—xtcr buo club i)tutim Invt m utton':ﬁo
1ntltelt’ in the th:ltd Sutu.‘ luch o’dnttom l.mln eh!ﬂ:m
of buses fro- thc b\u opcntor by tln ca—utcn tot ttnmrutm :
_ to ;hc aruo of tlnir nlnlqltnt., Comt-ﬂ tﬂ uuti ot tllt m- o
‘-_vice. m:har tm tiu bu dpcutoc. donnlm ch Mh, ‘

~ - up route and drop-o& poinu. j!hu u ous. ,1..“ m .
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When the Reston commuter bus club ﬁ)g initiated in 1968, the
population of Reston (in the State of Virginia) was only about 3,000.

‘l‘be residents of Reston are a‘fflugnt people. Reston is located some

_‘25'n11es fionothe,District of ‘Colusibia's Centraf pu;ineu Diotr.iét,

but Reston rnidentn who had to commute to work in Washingtom, D. C

"at the tiu were faced with the tnadequacy and inefficiu\cy of bu-

utvice Con-uting workers had no alterutive to the aut le. In. . )

March 1968. a group of voluntoen, the Ruton Comnity Anocintion,

initially chartered one bun from the bus oyentor Pick—up route

within Reston and (trop—off places vithin D C. were deternined by these

. voluntur group 1ncorpoutod as the non-ptofit luton Co-uer Bus,

hu utv&u egulﬁ by no m bc nﬂd u’tm hrny 1; .)M
',1973 showed that culy ux of thc m mm rqmd tm .. m-
;o .ouu wes ‘not avaihth for :hcts mh crtp. uuu ""m W- o

R Amtd to ﬁi 800 m ym TR e ,"» o

comting "ptofcufo'nalo In light of thc success of the opprattonl.
additioml buu- vcre mbuqucntly put on a8 ooon as rcvmu oxcud.d .

L3

break—wcn point by a ninim n-ount !ventuuy in late 1971 the

(RCB) which runs and aecidu issues ulatin; to thc nrvico.

R A -urvcy on co-nun; patum conducud i,n lcpcdu ot
1970 1ndi¢.atod that of the tonl Reston co-uun, 13 lo! used r.lu b\u.
71.5% were suto drtvnn. vhile 12.3% used elg pooh. md!. cﬁa—

lidnring only co-atin‘ tripo to aployunt ctou ﬂnt MG nﬂd by

the mton buuu. }:lu mlylu ducloud thnt qm-mmnly 35! of tln

tot- vere tm rt&cu (one out of tun ma)’ nmn o! sho -

aummazoommmu-dammum




PHILADELPHIA - LINDENWOLD, N.J.

-

Numerous reports ha\}e been written about the remarkable
achievement of the Philadelphia-Lindenwold Hi-Speed Tr'anli\t Line
(Ref. 7, 8, 9, 10, 11, 12). ' Its shcceul demonstrates  that standard
transit modes can succeag}Me with altemtivec available
_' to commuters who tx'}u!{/@wrﬁown frou the suburba if they are ade-
' quatel}' financed, i\odern and’ vell-—opgrated. , '

The highly ‘auto_m;ed B\it;denwold‘ l..ineﬁ (opgﬁed in I'cbfuary
1969) runs 14.5 miles in totavl from subutbu; So‘uthefn New Jersey
bedx;ooﬁ‘cou;nunttieo ‘to'Philade'lbl'mh'n city centre. Th;ri are 12
otution- in nll -6 1n N.J. suburban aruld in the City of Canden,
'nnd 4 in Philadelphia. Althoulh some fndcr buou luvc uccntly been .
introdiced, acceu to the stations is ptdonimtly by mto.obilo
from the relativcly lov‘-dcnoity nrc: tbc line urvu. Actul
| tunnin; time to travel the lcn;th of thl lioe (14. 3 lilu) !tol

| Lindcnvold "N, J,, ‘to- the city contu of Phnululphh u 22, 5 -umtu.l ‘
For conplrilon with ‘the othcr co-poun; modes, tuml thu for nuto- |
nobilu and bucec are loS minutes. and 50 uinu;u tnpoeuu}y. , ‘ :
Indead the attrnctiveneu of the trantit to tlu commsters is ohoun
.by‘the rapid rile‘ in pltronlge Fran an muut lml of lbont'

15 000 ridu per day in !‘cbr\wty 1969 pltrmt‘ doubldd 1n lbout l
'yur to 32 000 tidu pcr dny in Apru 1970. Uith iucrm “.la p!fkil.

| fgcilitieo a: suburban atuionn. patrmn hld rmhd M.OOO ty \
ruumd*yby:h i

1h 1972 was nesr 40,000,

'0,',-“.(

.!lovubc: 1970 ‘rhe figure hod ju-pd to 3‘7-."

'qnd of gn ﬂiﬁ ;vnrm mmy pntronuc
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Total annual patronage in 1973 was reported to be 10,127,076, while -

in 1974 {t was 11,110,112.

Prior to the Philadelphia-Lindenwold Lihe, public trans-

portation service in the area consisted of two railroad lines, the

:

Cﬁmden Bridge Hi-Speed Line and some 49 bus routes operated by six

4

private companies. Declining vQIronage‘waa cuffered by all thréa_ -
<;;3;s} The implementation of the most modern and fully developed

Lindeowold Line was primarily to connect-suburbo‘vith the -gtrﬁpo-

litan hub. Its continuing success in providing lervice-to con.utcrc

and 1in relieving peak traffic volumes (pnrticularly on the nen-

. Franklin Brid;e) (Ref. 10) 1s, indeed, "one of deep significance for

Lo

the future of commuters cve:yvhqre". _ . b
SHAKER HEIGHTS, OHIO = _~ e~
. ’j v. . - P

Shaker‘ﬂeighto is a rich cuburb in the United Statgn. In

'1930 the Shlket ucighta Rapid Tranait tufflt.d a drop tn pctronl;o
by 33X. Thompson attributed this lo-u of patrona;t prtnnrily to the
yotcn covcrngo (Ref. 13) Prior to 1930 Shnklr Bnightn trlinl . ;
nade numerous stops upon enterin. dovntoun CICVCIlnd Aftcr 1930 .-

high-apecd trains were uced with ntation -pacin' ot one -110. fhb

loss of this patronnge due to the clininttion of -o.t -tation ltopl
on the approach 1nto downtovn CI¢veland vas never rc;aincd Tha-ptoa
'cuutento that "hightrggionnl tranoit lodal Qplit 1. not ddp.nicnt |
'upon high upeed put is dcphndent prilarily upou ntteq!"n-to cyltll

covcragc, route orientation and ttnn-tur connoctlou.

-

L -



CHAPTER I1I

THEORY

To investigate the effects of traffic growth on highway
operating conditions the theoretical concept of capacity and level
of service 1is being adopted (Ref. 14). It preseh£l the 1de;\that
every roadv;ay has a carvrying capacity related to some lavel qf
aervicé. 'Capacity' {s defined as "the -uim number of vehicles
which has a reasonable expectation of passing over a given section

of a lapne or roadway in one direction (or in both directions for a
two- or three-lane highway) during a gﬁcn time period undor vprlo—"
vailing roudny and tuftic condition-" 5 The tnr- 'lwd of ntvicc'
denotel "any one of m infinite number of diffctin; coubmtiom of
operating conditionf‘thac say occur on a uwn lane or roduy whea
1: ia accommodating various traffic volm"' - A uzvieo volume'

" 1s the "maximum ﬁmbcr of veﬁiclu that can pass anr_l ».:l(vcuw
section of a lane or toadviy in one dircction on mltﬂm hullnyn ,
(or 1n both directions on a two- or th:u-lano. hi;hny) durm s |
spccified time pctiod vhih opoutin. coaditicnl nro umnad
cor;uponding to the aelected j} cpqptfiql ,lo_vol,of omiu";' '

‘l‘hnt 2 given hi;hlly, or l{tton thcroof c-l b‘ mtnd
varyin; service volumes -:-n fto. tho fact that u: pnctlcq . M . h
way may opentc at a wide uagc of lcuh oi> Omicc ‘qulh. u’u
tﬂo of day, day of tbe mk or. pottod of tho yIlt ilnt h |
| beiq; aimed at is tof ertain tblt I?r . p‘tuculn Mity Ql l

16
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L .
roadyay the level of service does not drop below that deemed opera-

\

tionally practical and economically feasible.

The hypothetical approach being prelented vill be known in
this thesis as the "CONGESTION THEORY". ”Diagra-pntic 111u:;rationl
of the concepts of the theory are displayed in Figure III - 1.
These figures represent graphs of volume - vs - time. In Pigur§ <.
111 - 1A the horizontal line labeélled L warks the lilitin; service
volume related to some level of service for a p-rticullr rosdvay.
Curv;s F; 1=1, 2,3) exﬁnplify three flow pattirnl of varying '
volu-eq wvith Fl and Fz occurring within 11-1; L. Ins éhootptﬂénl
sense, when considering pnlf sgch regular fripu as work -tripi, in- |
.cregl}ng total ;raffic volume does not alter ﬁhn l"‘f‘I.Pl“!'ﬁ of .

the flow so lggg;an the limiting service volume of.thc‘tochly is

“not exceeded. Cutve F, indicates a zppditlon vhen traffic volume
1h e;éeon of the-liiit is bbiétVIa b.fb‘pa<7.30 snd Q;OO‘A,K.'iad
-nrked by the letter: c and d. }IOQ 9‘ttcr§'§u§h'li inlici:ld by:.
F, cannot be —mtainad Now, since u-n of outtin uork are re-
latively fixed, some ;up- will be coqund to -urt ou‘ucr. ‘

. Conuquncly. a rodutrtbuuon of the ‘H:«u" :rtn uu.lu in tb
kind of flow pattern labelled c, 1! which 1lDCllcO~¢ 1¢!'lr p.lk
‘pcriod is upatimd. In thoot!. bv e'l!hh‘ tln m wlul ‘
within Iimit L, the u-crical sun ef . ui » -ut qul to :ib -u = :
“of e and d. It cas aleo bctntd thet thmucludm /:'. o
’.curvtl Cand ¥, and ndicated Qy l, nul A! sre -qucl to cnch i!ill ‘Lj;gz
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Not every trip maker 1§ willing to o.;ctificc the extra ‘-
'trave‘l time associated witp the flow. pattern C, hawever. To alleviate
tt.\e probln.‘altemative solutions need to be iggtodued. Depending
upon the 1t\dividt;l1'l viewpoint (tun.potu;i;i_u mh«r'l or trip
maker's), the "ideal" uolutﬁno could u;o the for- ot' mrmn(
roadvay capacity, car poolim. or the introducuou of a trn-u mt-
attractive to the autouobih users. In this otudy. tt-ntion is
focussed only on. the transit approach. Pmu III - 1B 1s intulhd

for reference to t‘hio‘, -approach.

The apparent problu that go' nrilu is the dctu'uutton of
what form of flow pattern or vhlt "quuty of tutftc flow we cu .
auin; to attain. Ill\ututivoly. : re III - l.l nmu tlut |
Curve D dnotu the type of qmuty of :ufﬂc ﬂ.ov d“l:d (aou
that -t no tun intcrval 1s the omicc volun L aodd); t: mu
to meet this d-nud. puhtc r.rmit -iot -uu th lﬂ-l' o! 'uph
'quaaufiod by :honuuuul oun (¢+b+e+¢+a)ﬁtaudh

average Qlt occupnncy. T f LT

N In uuucc, ho fm mquo! th o
, acmml TaEoRY" Mrhtc tn ﬂm o! tu mﬁuujﬂ
trave) tm with tncressed tﬂ!!ic ons m !ht o

A vul imi.uily em u m Mt "
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only results in an obvious longer time spent on the journey but also
causes a longer staggered peak. To alleviate the problem by the
transit altermtiv?. the q;pality of serviée offetod by the transit
sy;ta must be ‘highiy co-pétitiv'e .\vith the private autonbb;lle both
in terms of Telative travel time and in puunnt co-fort. 'i'uvol
time by znnait can be vutly ulptoved by providing lpocinl transit
right-of-ways (cuch as excluuve lanes), - cfficicnt mtm to -ini-
mize walking dilt’a’nc*c, better ochﬂulm and short ;l_nu\dvnyn;o :
lessen n;tin’g ti'np.u,vcl‘l_. cg‘tuﬁn!cr} tm etc. | |

’

In relation t+ puun;cr co-!ort in wluotr!c uru,
transit uyttu ctn be uniﬁod uryin; lcvcll ot qunuty of nrvtcc R '
lccordiuc to thc voluu pt puun;cu clru-l at onl mttcuht T
u-. This is mxo;m to the u-m-m ot &i.!forqt m-i- o!
. serwice to a renduy wcoﬂing to thc wl.-l of :rqﬂle l.t mm

(uc chm-: vx 1.0n ;h- aueuma) m unlmu vlu mh

of m- u uhtd to wlmrdﬁ
tomhml h th t-uuh. m:

. A N . oeE et
s Y !ll R .
O T .



LEVEL OF ~v/s + SERVICE VOLUME

SERVICE RATIO ~ (52-pass. bus)

C : < 1.0 £ 52 pass.

D <1l.1 _<. 57 ppsi.“ —
. E e < 78 pass.

" F v | > 1..va > 78"pn'l‘._

. . . , . N ’ .
A capacity bus with all seats occupied and no itandul‘ is assigned
the level of' urvic'e] C. As is widcnt, htghcr ﬁlm ot thc v/s '
ratio (implying -ore ctouding 1n thc bu-) corrupohd to lm lovnlo

- of urvice. _ ' I S R :

s,

In chc eu:intin; procm of futurc vor; tﬂp ;mum, P

the co-only uud ouunm:u uthodlﬂm hu m ltuild
’ Specificnlly. s ni.-ph 11nut nlntioathip bltm mtm e(

mﬂt tripl (Y) lnd the -udm- ot m-houn m m bou '
- 'l'hé cxpronion ef tho tm

m «rivd m:mm ! ﬂ

eonotlﬂt..




CHAPTER 1V

G

DATA ANALYSES AND RESULTS

.

The discussions on the ,dat‘a‘ pcrt;ining specially to the
vork trips of St. Albert will be analysed under the sub-hesdings

lict.d'ﬁelov:_ - ‘ 4.- ‘ _. o o
1. _ Household size, hbuuhold; and car Mer.hip, “ R

! _. 2. 'Diqtributio:is of work trips.
' ® ' ~ »

3 Corrclating O-D mrvcy o! mrk tripc vith

ncrnn linn coﬁpt. S ‘."

B LT TR !

71.]aouszaopn‘§xzz.7nouszaOLn65£un,can,ouutnsuxg;:{{_?_f}g-ﬁ:"} _‘;,,

mnrdsip. mn mmm t.a hm m dmc tht
N o L
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imately one car to every group of 237 persons (or 0.42 cars per
person). Average household size is at the rate of 4.0 persons per
household.. By comparison, St. »Aibert‘han' a relatively higher car |
owneroﬁip The 1971 Fedeul census indicated that for the City of
Edmonton car ownership rate ‘was at one passenger car’ to 2 67 portono,_
for the Province of Alberta 1t was one to 2.92 penono. and fy the
entire ’Canadl it was one car to 3 10 peuqns. On tlu othor hlnd.'

car ownership for the 'rown of St. Albctt at: the tm vas shown to be
at the ute of one panengcr car to evcty group of 2.56 pcrm'. ’

'rhia clenrly 1nd1catu a co-pnatively hi;hnr mculup o! pnun;er '

‘cars for st. Albert.

.

In 'rable v - 1 a brukéouu of the hou“held lin a8 nhtd,v:» '

‘to car menhip is givcn. motall. lt indiutu thu Mt nu

.(48 9!) et thn houuholds in s;. Alhlrt uch m tvo eatl in: thu

yaumioa \lhilc &0.8‘! of thl( flll 11\ m-car cttw l‘i‘nr. - VS

mnhtp vith urgcr houuhou atu.
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TABLE 1V - 1& CAR OWNERSHIP RELATED TO HOUSEHOLD SIZE
1IN ST. ALBERT

-

NO, OF CARS PER HOUSEHOLD }

HOUSEHOLD

: 0 12 3+ TOTAL .«
SIZE . ' ~ - S

€ » PER CENT  — 3

L9 2.9 100 :
| .53.6{ .:' ‘;.€‘," wo - ,,';4
w9 15 100
«sz zao wo |

460 180 M0
ms . oas.owe
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‘To study the effect on uﬁrk trip production by variations of
one or both of the‘independentvvarilblea, the t;chniquc of crose-
classification analysis (or category ahalyiio) can be Jtil;zddL
It consists ésaentially of a nulti-di-éﬁeionnl matrix with each
dimension tepreseﬁting an ihdependent vari:blg.‘ A tuo-dincnaional
type of application is exemplified in Table IV - 2 with hoﬁlehold
isize and car ovnefship as the independent yatinbleq of the work trip
production. Each'cateQOtiieﬂ4céli ;f the matrix is allotted npp:ép-
‘riately the obsetveanu-ber_of work trips produced lndiﬁbofcbrrespon-
ding .nu-ber of households in the ;IIGxCItQQOti.V Thcflvofaio nuibcrl
of work tripq‘produced per hounchold belanging to cnch catz;ery can
then be obuined Purthersore, the effect of nrying one mlopcndcnt
. variable vhile holding the othcr conltlnt can be atudild. "It 1l
.appaunt from tho tabl. tlut t.he mcruu 1;\ the avnn;o m-bct of
uork trips producnd trc- cuch houlabold i. a dlrnet tuactloa (cl-oot
'a linur ons in :be cm of thc ln od totnl of .11 llﬂuullold ll.m)' '
of the increase i.n cu mcuhip cnmnly. n ltﬁt mu thu
' houuhold- vith a highct ptogottton of ng. urutn OI’} L

. _own moTe cnu.-. Varutlenl in hounhou cin nt uy lonl o! w
: mcuhip do ot ptoduci u rmrublt n oftm. m- h my

| "--wruou of faﬂy wewbers. mov mkt-c e h mu! ‘m" ’“' ik

‘can be \dtmtd in !'ahh v - 2 mn ve oim: mt :u m ....u
',>lhip of 2 or 1..: (nal 1n tha ovttnll total) ti.g. z. . g!i.‘-" ‘.. A;fgt»
i crdlntng tvcrltc uork ttip ’!aiuctiuu pqr h.u..hgx‘ .... ’, f_,- v
houuhold oiu troh 2 to A mm mminly-- M qnm '/
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TABLE IV - 2: WORK-TRIP- PRODUCTION CROSS-CLASSIFICATION

. usun-.------;ﬂ--.----
NO. OF CARS PER HOUSEHOLD
PERSONS PER
 HOUSEHOLD 0 1 2 3+ TOTAL

P

kA 5 62 : 67
1 B 28 ‘ 71 - - 9
C 0.18 0.87 ' 0,68

A 10 . 561 $30 18 1119
2 B 21 389 310 12 732
c 0.48 1.44 1.71 1.50 1.53

5 350 s06 107 966 {
23 32 ., 8 - 631
0.3 1.28 . 1.68  2.19 - 1.53

(9%
o>
o

4 450 7196 181 1431 o
9 v as? 5212 76 %9 .
.44 L2711 238 148

F S
éiqr>

322 s70 147 1039
231 363 63 663
1.3 1.87 2,33 . LS K

wn
Owm>
(]

121 285 . 1%  S40 -
9. = 178 53 .Aa;m. T
1.26 -~ 1.60. 2.53 168 .

-
o w>.
[}

3. {77.5V_?" 6 1S
-0 29 S Zi Lo 101

~d
Ow>
.'

-

oy g W oas
26 V_.fﬁlg ‘ 16 . 8. -
142170 ,_fz.s‘v e

=
SO w»
'

. 1936 - 232 &1 -
66| 178 . 176 192

- TOTAL, 5k ¢
"; 0;361f ‘ 1 31 1. ‘9 A -"2;3’="{;fi,.w;

ows

TV "Hark-!:rip prodmm of Mu- u «tm
B: - Number of Mﬂl in categoyy . .
e }ijrkrtrip prodncttnaa pct~houo¢hnll-la eatilﬂty




~ far the oingle -oot popular -qdc of ttmporution tor vort trm

obvlously lies the shortcoming in relating work trip produotioo to
number of people (popolation) alone. Figure IV - 2 1s a 5inphlc11
representation of Table IV - 2. The observation that higher vehicle
ownership is associated with higher number of work trips is c1¢ar1§
Ppictured in this figure. This is furthﬁx supported by the findings
that while 2.1 of the total houoeholda do not own any car (see '
Table IV - 1) only O. 61 of the working nenbets do not have a car‘

available in their households

Work trips are, therefo;e, not so much related to the mere
size of households (hence, population) as thoy are to the other
elements of households such as the adult (uorkin; age) conpoci;ion
in thenm. Eapecully m :hu time of still continuously docrmm
fmily oiu. the proportion of thoo uon--ployhd (e.g. chtldun) 1ike- -
wise is dlniniuhln;. In the .ubooquont chaptor. in dovolopin; .
sinple model for predicting future work trip produccioa oeatlotiell
: correlation tests 1n fact ohov ﬁj:t the use of populatton a8 tht 1n- v'

1or to thlt o! houuboll.

‘dependent variahlc is lodood in

2. DISTRIBUTIONS OF WORK TRIPS

_orsrxxaurxou BY MODES - S 'h‘- LI "l ”.zé; :
of -the tocal S 504 St.-Albcrt vark tripo mnyd (pg.u., Lo

linaty results inco-plctc). thc pﬂntc nutuobtlo appun to bc by

Mote thln three qunuta roportud as mto drtuu. ‘!'ho o-o lirny

. al-o -ho:u [ sutpruinxly 1ov ur occmncy roto o( 1.14 moou pu
. C SR / o g




AVERAGE NO. OF WORK TRIPS PER HOUSEHOLD

NO CAR PER HOUSEHOLD
1 CAR |
2 CARS

3 OR MORE CARS

NO. OF pnsmés N uouszm’ \

®
FIGURB - 2 AV!RAG! wou TRIPS rmwcm Pll

HOUSEBOLD RSLATED ‘1'0 HOUSMLI’ SIZ! A!D CAR mxr

-
_
-
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.
car for the journey to work. The percentage distribution by modes

of travel to work is as follows:

Auto driver: 17.2%
Auto passenger: k.4 11.1%
Bus passenger: | 4.0%
Walk: \ 3.2
"Other" and not Specifiéd: 4.0X
Average car 6ccupanéy: 1.14 persons/car

Theé close connection of household work trip production and

household car ownership has alrﬁady been documented previously.
L
,Household car ownerlhip. to somd extent. also 1nf1uencoc mode choice

©

of St. Albert\-work trips. Table IV -~ ) analyses thil cftocc - The

table shows .that alnost-h#lf the work trips with no car available in

the households rely on the bus as their usual mode of traglpdrtttion

to.work. One quarter of the work trips in the 'un catc.bty d1d not

specify their travel mode. This is probcbly boclu.o tho lnjority of

. these people do not have a fixed or dofinitc -ndc of tui.portquon t{

gct to work and, henco. rcfunod to lpocily. Tho pctclatl;l of work -

tripn by bus drops abruptly a. Ve compare no-car houocholdl Ilth oao-“\s

car households, and thln gets pro'ruuoivolyéhue:audth hl;hcr car
ownerlhip One 1- thera!ore much inclinud to bclicvc ‘that the thln

transit (bul) patron,‘p conlilcod lltnly of clptivt riders rlthlr

than choice tidcr:.

30
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TABLE IV - 3: MODE OF TRANSPORTATION TO WORK
RELATED TO CAR OWNERSHIP

i

sas & sus

NO. OF CARS PER HOUSEHOLD

TRIP
MODE

™

Auto Driver
Auto Paa;enger

Bus Passenger.

.

A
Walk

Not Specified

- g

TOTAL

PER CENT

9.1

15.2

42.6

24.2

L6117 83.6 | 80.8

177 LS. 107

5.7 2.9 2.4
48 2.8 - 40O

&1 32 se

7.2

1.4

© 4,0,

3.7

100

100 . 100 100
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DISTRIBUTION BY DEST I'NATION

The work trips of St. Albert are unevenly.diofributea not
only by travel modes but by trip destinations as well. Ea-onton
alone accounts for approximately 715% of all St. Albert work trip

destinations. More precisely, the 0-D survey results are as follows:

Work trips to Edmonton: +72.8%
wo;k trips ;1thin St. Albert: 19.12
" Other Provincial destinations: o 2.9%
* Destinations not épécified; . s

By discarding the "not apecified" dutimuom in the pcrecntuc com
putation, the distribution by destination rcnultl in 76 8% !or ‘Rdmonton,

20,2% within St. Albttt. and 3.0% for other Provinctnl dustinltidnl.

By co-paring with paat uork trip dcstination diltribution,
‘the change in the dormitory pattctn- (1f any) of 2 "bedroom™ ca-nnity
can be dicd. Infor-ution obtainnd on thc vork trtg Liltribution by

destinatiops, of §¢- Albert work cripa in 1967 shows a v

congruence ‘to the 1974 patternl. Thc 1957 O-D lﬂ!'ly r.'u‘tt ‘1‘! the ' .

- 4=

,following diottibution.

X 3

. Work '-l'tvl to !dnonton: i | o
Hork trips wmm st umu , ”“
‘Ocher Pravinesal destfastionas Cemo t.; SR

P

e - To uu:nﬁ“‘:n cusuity et th m zmtmﬂhtm
’ plttom in the time um- uum- xm a-l ms. m m“ -




Kk}

to the 1972 0-D aurveg data.on St. Albert vﬁrk trips. Th‘ Janu.ty
1972 survey reported a fétal St. Albert trip production of 4, 320
work trips (note asain that this also included otudcn{ tripo co
Ed-onton) Out of this total, 981 had destinations occurring within
St. Albert.‘ Translated into percentage dintribution. this gives a
© 22.7% for work trips within St. Alb;rt and a 77.3% for work tripi

to Edlonton nnd other Provincial dnctinationl. This third point
within the two points in the time series’ 1967 = 1974 shows that the
ntability of the dormitory patterng of St..Albgrt hed boqn steadily

maintained.

Table 1V -'-‘.6 coapﬂru thc" rolativ; chujei m the ‘Jmt-vl
tory patterns of 8:. Albert over thc .ovcn—ynnr pcriod The doubltns
of population (grovth factor of 1.9) over the pctiod hll not lltltll
- the domtory pattcrnn. smco t!urc are no asjor qlcmt cncru j' "
(e.g. 1nduatriu) located in'St. Albcﬂ:. quiu Wy ~1¢m |
in local rctail atoren. hnakl. tctehin. aad tio lih. ’tttt, llbi
takol care of thc 208 local aoa-ca-lnttag.loriltl thtt .lt)tiltn.ly
~ have -ttyod conlunt. A uunm towm u tt u. lt. m«{ s n- :
mained vtry -uch dcpcadm on tlu .ei lm Mty Of m
Afor ujqr qpleynnt vi:h Mt thru ma ll tl. M Mn
, ‘hployd n Ihnncon. Dnubua‘ of cu msu h- -w d!m
: . vcty mmlﬂuut ch:uo (t diﬂm 0! diy mm M

the! dmnory pturu ol st.. Alicn hmhll mm
an thcttalo in popclatiea » .»;r!ltt<!lltit C! nilti l. !'. ilt;
B 'mu yun u cluﬂy rmhl h ﬁhu hdh. '

w
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Since Ed-onton attracts a very ciznificant percentage of
St. Albert work trips, distribution of che.. trips within Rdmonton |
is further analyudv. To begin with, thc north lido of tho City
(north of the North Saskatchewan Rivar) nccount- for wost of tho .
;dnonton-bound uptk tripu - Bbkwto be ptlcil!f Thp main areas of

attuctkionn in Bd-on:on are:

 Edmonton C.B.D.: N - ;| |
L . S o .

University of Alberta: . . X |
Lo . ' :
N.A.I.T. and Industrial Adrport: . 82

- Area just North of Downtown:. 4_ S LS |

Bremper Induotrhl T

'(Unt of m sc. mt uor:h -1 u1 An.)z

, Thc 1967 diltribution of- lt. Albu't‘mk-ﬁzﬂp ﬂ‘ ll mm

,'dma. notabln St. mt m cupn m
vf‘ln the magor cnoiaﬁnunt nril‘uasﬁﬂg ™ & 1.
2. 3; 1n 1m). ;
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(21.4): % IN 1967.
18.1 : % IN'1974
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and vicinity suggests two ,points:'l (1) that the rapid 3r0|"th of St.
Albert work ;rkips to this area could aignificantly con'sribute to th§
seriousness bfv. traffic congestion in th§ area, (2) that the |
céncentntion of fheae trip ends ahoﬁld engble more efficient nplc-;
nentation of public transit to cater to thc needs of this ®ass group

of comteu. B '

L

nxmlalf'rlml nv'rm: R e N

R v

From the ruponu given in the 0-D. wr\my it m poulbh to
: amlyu thc dintribution of work tripl by uu of dmreuro !ro- hou
‘rhio bit ot dau 1- utmtul in tlu cmchuoa o! wrk trm uth
the actual ttaftic mmnt in tht fhld u vul h dm ia n htor
nccion. m dhtrtbutm hn been. vorkd out h mcutm por tiu .
| m.mx rum -4 ;m. the pmmm dm:rmm par, mz- o
 hour intcml for thc u-o bmmn s 30 ul 9. 30 m th mm nz‘h
ochcr daparture :hu collntiuly ;roupd 1! m’ "nthn tht" moq-

' f‘ goty. A ﬂord of mfomuou. ,um nnlc m mkd m ,ozay h
thon vork tzlpa ot sc. Alh‘rt M trtv amm Mtd mth
tbc cmv of M&oa. la a!qli tm, m t » S
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of 5.30 to 9.30 A.M., or those whose work times are irregular.

.

For these 1nd1v1duals wﬁo reported botﬁ their leave-home and |
start-work times, further analysis was attempted to ltudy the naturoA
and magnitude of their work-jqurney times. Table IV -5 'howu thc
percentage disi;ibution of Edhonton-boun4 work trips as tclgtcﬂ to
fhe time difference betyéen_leavin; home: and it‘ttiﬂ'.ﬁﬁrg-fdtnthl
three modes df'tfansportaiion. In this é&bld nlﬁnn, it 1c‘qu1t|'QVI-

_ dent how different -ode- of travel are affectin; travcl times as can
be deduced from co-pating the percentase dintrihutlon rclatnd to time :

difference for all three nodeu concernod. The utightcd avcra;o

journey tine (difference between leava-holc and ltatt—uork tin‘a)

'per trip for each’ node can be couputed as hac becu vcrtor-nd in Tablo

IV - 6 3uch neans of cllculation produce ttlp tii!l of 42 uinutol

per trip for auto drivers. £7 S -1nut¢| per trip for anto pu..dngcri

and 66 -1nu:co per trip for bus paa-c-gcrl. In vtcv c! thn ua;u:o-‘lt'f o
and -ethod of the .nnl‘l.s ch! roliability uad iacnlicy hf !htih 4

'journey tincs nay be IOIBUhlt qucttionablo. Iuvirtblict“ th. rcaulto

serve vell for caaparin; purpos-n of :hc r-la&tvc travnl ttnq

diftercncco fot any :vn lodﬂl of traaspartltion fhlt Ehc li!lqli

. 5 5 -inutcu .honld coho lt luphct-d cdncc a 1!100‘.‘: il o!t‘a iﬁiﬂl
e by :bc -chcauh of m d:ivu and mc .u.u tn mrt u-n u --
', cases. m ublc n.o memm r.m mo drmu m * - te
.
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Edmonton).

.3. CORRELATING O-9 SURVEY OF WORK TRIPS WITH SCREEN LINE COUNT

When Ng, in his thesis project, correlafed the Edmonton 1967

" 0-Defirark trip data with the cordon count for traffic bound for the

' “r\C.B.D.\of Edmonton between the hours of 7.00 to 9.30 A.M., he con~

tehded that a +15% correction be made to the 0-D dataAto obtain bett_‘et

~ quantitative répreaem;ation of actvualvc itions (Ref. 1). Vlle did,

at the same time, con.clude‘ and indicatd a firm belief thatf the i967

0-D infotmatioannly surveyed 852 of the population. The7object1§;|;

~ therefore, of correlating the St. Albért work trip data with actual
traffic conditions on Highway 2, particularly the.A,..H._tuffic,- are
twofold: (1) to assess thé reliability of t.h.evi‘o—.-n dats as means of -
estimting the A. t( traffic movement -outh-—bound on lli.;lnny 2 bctvun
Ednonton and St. Alﬁ*rt. and «2) ‘to find out if othor ttlffic genera- .
tors (other than St. A;bert) conttibuto any lignifieant pottton of the

o .
above mentioned traff ic B

The specific locn;\ion of :x\\t{tut is &t tbl m:.ructm ol

" Highway 2 and}, 137 Avenue. A -oclunieu‘lutue couanr vas set up (by

: the Cityof *éduncon) just norchf the m-rue:m to uuun the.
‘%ty bouuduy ot umtun lmtul

chcuoa. It 1- quuc uafortmu tlut no. :tqutc eouat uo eomeqd

:outh—bouml traffic mteting tho

at thio locition dnrm; thc .onth of Jhwa 197#. :o eohcm tﬁ
the the of takiax thc O-D wrny; mr vn thorc m ukln the ub-

i uqucnt -ontha durin;
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N.A.I.T. (Recall that student trips tovN.A.I.T. and the University
have been included as part of St. Albert work trips in the 0-D data.)
However, dnta‘Pn traffic volume count for south-bound traffic taken
onfwednesday, July of 1974, are available; but in order to correlate
thisrlount‘with’the O~D.-work trip data. the-lntter nﬁst be updated
for the same time of year. Consequently, it becomes necessary to

‘eatimate from the January 1974 0-D survey tesulto the work tripa for

the time when the traffic count was taken (about six months after).

The preliminary results of the January 1974 0-D survey give

/ -

the following information: _ S .
Population: - 18,395
' Tdtal'Houqcholdl> o S 4.660 . _
Total work trips:- - 1,270 )
Work trips to‘Edibntbn; ; 5,292
Hork trip- within St. Albcrt: ) 1,389

Othcr dootinltious° 58y

The census tnk:n tn June 1975 ohov. a populntion 1ncrnll¢ to’ 19.4;8.

vith the . total nu-ber of occupied untt.‘tcﬁort-dsgu bo 1a thn not;h- )
bourhood of 4, 900 !c.od on thin ;rovth and with. the ald of‘tbp prl- o

‘ dicting -odcl dwclopd in Chapter v. tho nu-bn o! vork trtpo jnmi:- :
| ing from st Albcrt 1a éhn lid-ycar of. i'?& cqn b‘ l'tilltld. th‘ SOtil
 oumber of St. Albere voi& trips in the -u-gu- of 1974 vas axpucted o
‘Iﬁi bt 7 700, vith 5 600 di‘bgﬁéi tot the City of I!loa¢0a¢ !hQQl”f'Jfa 's§§:;f1{
g mmw trips can thu be. uhm.u dmrﬂnzdlt ndu oc mmx. SRR o



trip desunationi and by time of leave-home according to the Jnnun'ry

1974 data that have just been analysed in the preceding Section 2

of this ct{)apter

-'f’rable v - 7)1‘sts the resulting A.M. half-hourly distri-

| bution of auto driver home-to-work trips destined for Edmonton
according to their leave-home time. The traffic counter, as -_onuoned
earlier, was placed just north of the interaeétion of Highway 2 and
137 Avenue and recordued only south-b.ounid traffic entering the City
boundary. Comparison of the screen line count with t.ho 0-D work trip
data f1sted under column 1 shows mar d Erepancy: l‘hftic volume
is conparatively' lower because wh'enmu‘e countl vas cotndu;;od
(July 3, 1974) both the University and il.A.I.'l‘. v&c notin’t_hctr rc—
gular school session. .Consequently. st.udent trips n{a trips by many
of the employees of the -two mltitutlot’ll did mi’ ﬁh place at the
time, It is only right, thofi!ax‘c. Eo‘onit these trips in the compe-
rison. Survey data indicated that lllCh ttipc from thess tvo ultttu-

tiong together accountod for 152 of tbo total. M these tri,c are

elinimted we arrive at the results m under edu- 2 la 'hbh v

- 7, which provide better correlation with the m ;iu count. ‘l'hc

two totals betwsen 6. 00 ‘and 9.06 AM. differ ‘by M 6. M two
sets of data, nmly tbn 0-D work trip 1nfomtioa h ul.— 2 aﬂ th

“scrun line count, un be. fuﬁm cmd hun!tlh
.

Pi’ure IV -5 plou ctu m:-aqnuy dutrth:iu d bti

<

‘work tripe obtau-l fm the o-D. auncy nl th acrn- lm unt' o

vhile Figure 1V ~ 6 shows the .m-mm tota; -,wh-u fw tﬂ l._l L

.os

&4
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TOTAL VOLUME PER HALF-HOUR ENDING

- 200
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>0 SCREEN LINP COUNT

1200% a~~4 0-D TRIPS

1000

sl

600

400

I TR BN (AM.) T I
FIGURE IV - $i HALP-NOUBLY nummmwwh_ BRI
_ AUTO-DRIVER WORK TRIPS Y LEAVR-NOME TDR = '
N mmmuummm xm)
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sets of data, In Figure IV - 6, 1f a lateral shift of 18 uinutil is
applied to thQ 0-D :urve it will roughly coincide with the position

of the screen line curve. This simply means thqt thoor;tica11y 1n

* the morning peak an autoidriver spends an ;vctagc of 18 minutes time
to get to the City boundary (location of the count) from the moment
"he leaves his ho-e; ﬂovivnr, 31¢hto‘n-1n#f; ttng nppcaro‘to‘bc‘nol-
what loﬁgcf.th,n the regular user of the hfghﬁny viil sxpect.
Rea.ons)for th; longer time as obtained in‘thﬁ ;fiphical method of ;__b

correlation will be cited.

~

[ N

(1) A glance at Pi;urc IV - 5 will cloarly lhov the Iio-

correlation of the h;lf-hourly diltrtbuttou of the tuo thl of d.ta.“

The "diltortion" in tho diuributtoa could nu Mn omhm:ul tru_ B
| the survey reporting. !or 1nltnnc¢. a pcrunn vho. ltnrtl his. Jaurn.y'

at 7.05 is very liksly to rcpott 1. 00 as his ldlvi-hn-l ttpo Thia
pesson w111 in our diltributiou mlyota. bc autpd tn thu tho ' _
interval of 6. 30 -1, 00 ial:lad of th‘ 1ntctvll 7 00 7. 30 Alothll‘ 
‘.'pcraon uhont actual loavo—hUll t:n. i: at 7. 35 tly rCQGRt Cl 7.!05 ; o
and hence will be .nm-d 1 the 7.00 - 7.30 m«mi tut-i ot thf
l',aucccoding one. - - _ <'f ’ I:” ‘:;?il’ u "" E )

-

< (2 bacall :Cih the mlnu of :h m luuwmv
. of -m trips by um-ha- u- hn m m-l ol the u. unu 'f{.".h..""
vork tripl to Ii-oatoa txrnopnctivl o! ln‘ln Gf tt>h;:“' ) 39 ‘“_; ”> g
vhereas we are adly coucitaul tith into-driv!t !!tt tti’t in,stn »:

u 'eorrc1attau Stucn :rlvul tilnl !gt l!to l!llllll!l~lli “lvjliillﬂw*{
- gers are lm“r thas :ht of uu !umc. m m tiﬂ ﬁ&{_

o A



" C'MULATIVE TOTALS (IN.THOUSANDS)

0—o CUMULATIVE SCREEN LINE COUNT
&—ab  CUMULATIVE 0-D

- — = CUMULATIVE 0-D
~_ MOVED 18 MINS.

neun xv e mm Ww ” ﬁm i
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ali three modes combined naturally exceeds that of auto-driver lbdoj
alone. The following simple calculation shows the derivation of the
weightéd average travel time for the three modes combined (see also

Table IV - 6 for thg original figures):

MODE . mo.or . TOTAL AVERAGE -
; TRIPS TRIP MINUTRS
Auto Driver ' 3,432 SR 144,310
Auto Passengbr 05 23,959 |
Bus ?aonengcr o © - 280 _  _;; .iB."d '
TOTALT 42 \ 106,753

Hei.ghtod wengc tuvel uu mmaw tor .11 throo udu
is 186, 753 ' 4. 217 . “ b) -wutu._ uncc aurm tri.' tiu foc u R
-auto driver vas fi;utld to be 42 -1nutnl S;OO tnhlc !V C@, r.- . L
mlt- in a ditfcrmo of - 2 3 ni.mtu 4k, 5. d)u MQ‘ h pnt,
‘accouutl for the loattr-thnn-cupcetll Iﬂto-‘tiUQI tll!‘l t!litﬁ s
'linutu) to tlu cm my u oin_hl‘ by ﬁi‘m

‘-ct:hod_. .

(3) M coulltuu an eud -tm m s
,ui-s s !!ﬂitivc Ciﬁialil!lil

' thQ véluu ut the -cm im w w,
,to thcmtbm g;ntmkia S 05 to-SrIves
trip- m the M rmit-. nmzy, ﬂo mui{m @sg ,
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these t}ips did not really take place on the éiy of the couﬁf.
Secondly, the indicated‘;ar occupancy éf 1,14 pcrl;nl'pot.clt in
the 0-D survey seems lov and may have been lower thap»ictual

fleld cqeditioﬁc; Higher car occup-qéyifnte,han an oftcct.of fc-v
ducinglactnll traffic volume. | Both‘ihe ubdvc ment {oned éoaditibun
have an effect of "pulllng npart the two cutven in Figure IV - 6.

thus, resulting in a longcr time .eplration.'

Uﬂfértugitplj; fo ac;ual.clt 6c§u§ancy count was éoudﬁétnd.
 at the time of taking the 0~D iufvcy or the ccfelQ‘linc cdunt; and
it 1s difficult to ascertain the reli&bility of tb‘ ioc‘ing;y low
' car occupqncy ot 1 1& as raperted in the O-D unrv'y A lsilinutc |
E ’cnr—occupnney count tnknn 1n th. morning pnak on Doeclber 9 of 1!76
for traf!ic bound for !dunnton tndicuthd L} lvorasd of 1. 16 p.t- ;
‘Aoonl per car,. -hllc s 20—-1nutc couat t;kca 1u thl lvnaiag pcnk B
“oa Decaubcr 6 of 1974 ﬁor trutfit scilt 11 thi op’o.itc dirodlict
‘ lhovod an -vcu;t of 1. 29 nr eur. rh .nml uhtm o! Hm
- 6 1- qultc sensitive tc the m-u,upm uu m.. u--‘
' “jflor uupu. H. umud ot c!u 1 u uu. m H\u& tu’ m
’» : icuuu . cat-ocwy nn a! 1 20 (m M’ 83 m uhlx
e be m m1 case), m mm m d e«rf -
.‘n :u: uhm ta npn _ : ' o ‘
m ud arrhm .e nn cuy : .._.} tw
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»
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ponee masnaraa, iy
0=o CUMULATIVE SCREEN- LINE COUNT
| &—4 CUMULATIVE 'ADJUSTED" 0-D ‘
= = = CUMULATIVE 'ADJUSTED'
3 b

0-D MOVED 14 MINS,

. CUMDLATIVE TOTALS (IN THOUSANDS)




1.20 per ear the total number.of auto-driver work trips between 6,00
to 9.00 A. u computed for the 0-D 1s reduced to.3,214 (instead of
3 381., see Table IV.- 7), which correlateu"uch bettu \dth the total

for ecreen line count of 3.181.

Notéithotandﬁmg all the factors mentioned abdvd, correlation
of the 0-D work. trtp information wlth the screen line count suggests

some no‘tevorthy pointa The CIDoe co-patilon of thc two totlh tor

.the A. u peak between 6.00 to 9.00 1ndiute- tw bctwnn tbtn l\ouu -

the traf fic louth-bouad on l!uhny 2 botvun st. Albcrt and !dmton
for che most part 1: generuod from St. Albctt. Cnn:ruution fru

other tuffic gencntou is, theratore. nqu;ibh qnd munifteant

in ugnitudc. with, perhapc. -mot adju-tnntu the vork ttlp dct& R

obtained fro- the 0-D :urvey provide a good source !or pudictm :lu

xotal A. H. puk tnff:lc volun (bctvun 6 00 ;ud '.ﬁ) !ot tu!ﬁc

| noveuent headtn; tmrd- u-onton on thn St. Albatt-!dmton corruor.;[ .

-

v

52
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. :'nl'o lpylicd to tht ltudy 1: thin tl'tiln

"generatton to iale indopcudtnt vtrtnhlca., !hl uadcrlyi:c ll'ul,ﬂica

" CHAPTER V

FORECASTING FUTURE WORK TRIP PRODUCTIONs;

Trips produced from a geogr;phicalfunit (sones, districts
etc. 5 of a study area are coninniy referr#d'toAal trip praductions.
Trips produced from the place of re.ideaca of the trip -akato are
classed as hone-based trips. Non—hoac-baced tripl havt ncither JQY .
(origin ox destination) at the re.idence of the ttip laket 'xn‘
this study we are 1nterested in the journey to work of thc telidcntlx

of St Albert~ and for chnt purpose our 1nve-tigation is focusnnd on

that of the hbpe-ba-ed work tripn'prodhch in the rn;ion.

In ordor to de;orline fﬁ:'future ;routh of th.oc trip pto- '
’ductionl and its inplicntionl tor trnn.portation.fncilitidl. 1€
,}beco-ea necessary. to entubli.h bnaic tnchniqucs to Hhta cnd . Bt;tioJ"t |

: tical -c:hodology hn- traditionnlly bcca hccvtly :olini uvoa

e-ti-tcin; proccduxc- for ttip .iaor.tton. On. luch annlyttcal

technique 1- th: ligear rpgreonton .nalyoil, ﬂhlch rclacon trip ‘f

-,
14 :hnt betwncn tha dtpandent aad tha tadcatnﬂuat‘vlrslblot th-ra R

‘ nxtstu s ha.h d..roo at .aoa:tattnn. Snch nn aaniytinal tcchniqat 10

!UIIELA!!OI’OU A Ill!ﬁllﬂﬂﬂlb
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\
_ A\
\ \
sought for to eet{mce zonal work }&rip pro)uction The method of
. 1east aqua\re regreasion anelyaie as epplied in this study is briefly
discuued in Appendix A. Attempce are nede to relate lon’I produc-
tion of hope-beeed work trips to other 1ndependent verhblu. such as
zonel populetlon and - houeeholds. and the etetieticel velidity of the
! .
equation .thue derived 1e~eubeequen-t1y welueted.

In foi'-uleting a simple regression equetion to predict
future zoml work trip ptoduction, two of the verieblee co.only
used in the prediction equation have beep one of populetion or nuabere '. N
of households. It is intended here to eppreie£ and eveluete these |
variables as epplied epecielly to the prediction ?f wotk tttp pro-
duction of the dornitory cosmunity of St Albert. l'inel indicetion
inferred subeequently 1- thet the nrieble houlehold is abetter

: reptelentetion of the mdcpendent veri}ble of the ehple tureuton;

ey

-equltion fomlete@ for eotiutin; :onel prodoct:lon ol’ hou-to-votk

tripl for sc. Albert.» "

N 'the tm of vriting thie thuie. the ptelhinery rmlte E
of t;he 1974 O-D lurvey glve i.n!omtion on mly l. o! tbc mu 13
zonu 1nto vhieh 8:. Almt was pertutoeel Of :lle 1.8 :ou;. |
| honver. 4 lonee heve bm oui:ud m thu mlye!w !t m dh—

covered thet for the 6 eonu the - :m m- ohtttnd !t‘h

m ey Iurvey m mc ommn m- "ch- em uu m_ &me

dilcrcmin. eul :mmm de-nei Wt.’tmgm m“ l %
57 eihmtﬂ\l the & m the eoe!fichet uf d , £
o t“r.‘.“n m“ou tm thlm ‘m. n mt' Ll i ' 1; e

st



Sources of errors associfkdd with the data were later clarified.
1t was learned that while the raw data were being lodged with the
Town Hall?ég:bt; Albert, part bf the data vere inadvertently de-

atroyed,

The set of data on Qonai.houqehoida and the corresponding

number of 2opai home-to~work trips produced are as follows:

-

™ @
HOHE—TO-UQ‘K‘TRlPS HOUSEHOLDS POPULATIQE'
1 W 222 850
F 2 3132 222 a3
SRR S I R 1028
6.y e . s
s Ny » ng - B 77
6 ) v |
7 a0 66 1087
Ce. o am . s . 166
9 . e S a2 e
SUE m - po . e .
..'11  ‘} ‘} bii't S o 2’0 e ’;i";;a»
2 0. o 08
i e s L el
W 2% e 6“
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v
A least square regression line of Y on X has the form: \

) ‘ Y = a + bX

in which
Y = the number of home-to-work trips produced
{in a zone
Xv = the number of households in the same zone

R4
a, b = constants.

-~

The .ahalysis of this aet'of data (see Appendix A) y1§1du the

'_following results:.

Y = 43.619 + 133K s -e--=---o-  (V-1)

Coefficient of correlation, R = 0.9639 |
. "Coefficient of deteriiﬂation, R? = 0.9291

Standard sror of ;ltiuptc, Sox = lt;bs

‘Thus, for a zonal aren of St. Albert pouaelling liuilar charlccortoo
‘tics (e 8. population conpouition etc ) to those fro- vhich Equaticdﬁ

V - 1 has been. detived estimate of hoan-to-uurk trip productton can

be made by uaing tbe equation.

'iot the ia-plc dita.'the'ncto bt'poiuio (xl, Y ). (l%. b ¢ )l;

- - (x L Yxs) are pIott.d [tlphicllly 1n ti;uro v - 1; aad thc

.r.lulting curve (n...x, 3ﬂhlttou ',' 1) calf-d th' . ”ﬂ.;.,

| :f"-(lin.) of Y on X 18 thtnby i a.A -
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ZONAL HOME-BASED WORK TRIPS PRODUCTION (Y)

1Q0

400 ==

300 fo

200;._

Y = 43.619 + 1.353 X

R | n S

100 - 200
NO. OF HOUSEHOLDS (i)
} : .
nwu v ~ 1 m:usaxou un or'
zomu. mm—usm mm: um oN mm.ns
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Now, the zonal production of work trips can likewise be re-
! {

‘ L
lated to the zonal population from the given set of dats and a simi-

lar equation can be formulated. Statistical analyses produce the

form of equation

Y = 101.696 + 0.269Z - - -« -« - .- (v~ 2)
, |

The {ndependent variable Z has in this case been represented by

L4

population {nstead of household. The coaparimn of the utatiltic.b

results of the two derived equationo shows the follawins _
/

PREDICTING VARIABLE
[y ¢ » | N : |
. PoPLATION HoustHoLD

Al

Equation.. Y ® 101.696 +°0.269 2 Y = 43,619 + 1.353 X

L]

R 0,935 0,969
RZ 0.9133 o 0,9291
Syx 15.53 . 1408

bl

One can 1nfer fro- thgilbovc compsrison of ' the two nlaplc regression

equations derived that viewed from thc ntcadpoiat of ltltilté:l. sonal
production of work trips is ware clouly uoocuud to mual hoon- .
holds (conuquently. the corre-pon?tu runntou qutton gives bctnr |

estimate of vork ttipl) than it is to toul powl,lt
/ Mid‘ from th mtntt«l nnuuua. iy mopuiu th
current ;cncnl trend af dhtnubin; family (hﬂuiotold) lin U. un

‘furthcr uta\d the rumm Cot\ﬁdcr two lhlo euu: Gtco 1

. \
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has } fam{lies of 4 members each (2 children in each family), wmaking

up a total population of 12 people and a total of 3 households. In
light of the changing‘family size, Caﬁe 2 represents 4 families of

3 members each (1 child’in each family), making up a totnl’populntlou

. of also 12 people but haa total houneho‘fu increased now to 4.
Speaking of probability, Case 1 group is likely to p;bduqe gt the

least 3 wofk tr;pa and Case 2 at th; least 4 work-ttipc So, alth0ugh‘
there 18 no change in total populatien, uhlfln -till expect an increase
in work trips produced from Case 1 to Caae ‘.1n vicv of the 1ncteale

in the number of households. We have, in fact, alrcldy lhoun‘by the
cross-classification‘analysisfin Chnﬁtet v - l.éhnt there i: in
reality an 1ncreaae in the averaae uork tripl producod per person by
decreasing household size fro- 4 to 3 ot 2 personl. Hare ‘again is ’
where the idea of relating work trip production to houooholdl rcthcr
than population comes {nto play. We will 1ndod nhov laut oa ﬂ\u ; k, . '
| 'St. Albert, with current average household ocgupgacy of about 4.0 _ | |
'pgrsona, has bein'experic;cln;:n‘ﬁrdnd éf i#;igilhin‘ hqulihbl‘ sige.

2. APPLICATION or THE. MODEL (BQUAIIOK) ,ﬂl !UTUII POPUL‘T!GU LIVILI

.

N _ Thn basic -saunptian in davd10'1n|xligatlon V -1 10 thlt
the total uulber of work trtpa ;annrat-i tl ] ;4:.- lcl. tl si%l:ll
- to the chl:lctcrt-tlcs of tho hnuocho&lu ti th. l!‘t. !u-‘islctly |
.l,ply the dortvud rclntia-ahipt to s !utltc !t'ulatiniollvtl !&l&; ;_s -,}?ff;
thcuforn. noemtutc thc Mm tﬂt th uh&m rqa e
stable over tllo litatvct liltl‘lttl hl-llilll. lt l !.illi ‘lsl
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"~

and population lc;el vill be assumed to exhibit close similarities
in household and travel (vork'trip) characte;llticn to those from -
which the equation has been eatabliah?dﬁ eedlesd to say, hovever,
perfe}t homogeneity is practtca]iy 1-;6;;1ble.

As St. Albert and itl>popullt10ﬁ expand, and in vhntevq;
form land use dévelop-on; patterns will dictate, in appiying Equation
V ~ 1 to predict future work trips the further lllu;ptionull th&t»,;
the additioﬁal expansion will be pub-divide& 1nt0azoﬁoircach vith
population ranging from =600 to-lioo; This id -Qrily‘té‘nggnq with
the population sizes ofrth;:;ones tﬁat the derivation ﬁt,lquntion
V - 1 has been bnsed upon. Th& zones show ‘h lv;;lgp’populltlon of

860 (neelpreceding sectfon).

Finllly. the number of houloholdl (l vatilblo tho pto—
dicting model) must bc knowm or e-ttutod tor a popnl&ttoa level.

To ecconplinh thia. one nlnple nnd ditcct Itthnd lbﬂl‘ be to f!tlt
deternine the avctnge houtehold lﬂll (number ol p.toona pcr hauuo—
hold) at a particuiar level tud thcroupoa obtlia thﬁ l’pteaill&. f
nu-ber of. households for thlt populatton lcvcl.A It u'

in the lagt decado or so thcro hu been a :u;ul !r“ ‘h“_ ‘
nilhins nveugc houuhol.d size tlu'ou;bout M. Iu My lﬂb

| houuhold size for St. Albert mnu.d ac A, o mm (u v at:

4.4 thr.c years before anl 4.8 some. tll ycltn ilfbtt). but thia. \Q;iéijiit"i
" ;too. 1- expected to fouon tln m trnl u m M ﬁ\ th “@ i
_ vm dau .u mlliﬂo ht. nzummy. to t&a m n un.

lu- yot. bm mid ut n lnuﬂ MM -itm m:&

v“:‘.'__,
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population increase fer St. Albert. In this respect, the author has
simply to resort to the mechanical -éthod of forecasting in which to
assume tHat "future experience 1s a direct function of past exper-

{ence".

Table V - 1 shows past figures of the n&nber of houachold;
at various population levels and from which avcra;e household
occupancy is obtained. Average houlehold occupnncy 'is plott.d a;ainot
pépulation 1; Figure V - 2. The re-ulting curvc 1- projdctcd forwutd :
by viuual " fit in a continuation of tho apparent trnnd throu;h the
forecast pcriod.. It i{s probably: not -1.1.:61&3 to ‘aasume that thc
iower 11-1t of this value (avgrage zfgcohold occupancy) otando‘gt
songvhete in éﬂo neighbonrhood of 353‘~¢t 1pai; vithin'thp ncxb )

generation ot so.

[ P

3. RESULTS .

| Before fncurc projoction of Q)rt tripl is lttcibtil vitb tin
predictton model (Bquatlon V- 1). ”backu‘rd" 'tojicttoa leh thﬂ |
'-odel 1a tried out. Prodictul nu-bcr of Im'k tupc by hchutd pﬂ- |
jecuon aro thnn compared vuh nctul ﬂﬂ uluho a! mk tti’c

.

see how well thcy:;ru.‘ . ! R

I

The Tom of 81, Albet. hes '-"11-* oot work se1y; POt
: ‘ :tou (or tlw mth oi Jm g‘ mh wz “ “”' “ “* :
,.,puhum vere u.za. n.m! ..; 1, ". w‘i’ '!hm
}'!omtiu. l\ovcnr, ﬁmﬂql! th md 100!1 M mm
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TABLE V - 1: POPULATION RELATED TO HOUSEHOLDS

*

DATE

TAN.
IAN.
 JAN.
TUNE
JAN.
-
)Aﬁ.
}Jaﬁ.
-

JaN..

ar ek

SR Y

JUNE 1974

PorﬁLarloﬁ.

SAVSSONTRUSSSORNSUREBSSSERG ' ,
NO. OF PERSONS PER |
HOUSEHOLDS BOUSEHOLD ' |

by

L4

1974

1973

1972

n

90

1969

1968

1966

T SRR

19418

Q

"18395
15088
12637

11800

710830 .

U

1020

| fli"39;7_9f~-’“

L3

Ca7 395

o0 a0t

s

b0 e
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Thgt is, only those St. Albar.t vor-k trips that had dntimtiom lo-‘
‘cated within vs: Albert. To obtain the totsl St. Albert vork trips

in those years, thc assumpt ion will be made that the local vork

.tripa constituted 201 of the total St. Albert work trips. Puvioul
anclyuia in Chlptor IV.2 has, 1n fect, chovn that thl proportton of

. Albert work trips occurring within St. Albert had tcuinod' :

. steady at 202 ‘of the total from the year 1967 Ato 1974. Toul: aork
trips having been co-putod by the ptadiction -odol, Table V -2
shows the comparison of the two sets of total work trip voluun thus
obtained The perelntlu dlffenncc ‘batwesn the cuo ;lvu us an |
idea of: how reluble thc -odol 1. in votk ttib ptldictloa cmp.ﬂ-
_ son of the work r.rip dau for 1971 (tt vhieh tt.. muzm uu a
little more tm ‘half tho muhtion 1n ery 197&) lhu- ; du—
'crppancy of only %, \ R '

C o

. loehnrd ptojcctim of m tritm:hu iy m ;{
"Emutm v- z .u.. rm . m W o i

_ d:lttctmuL Htth m:m v - 2. t“ '_ i

1n .hnuty 1‘13 u 5,850 N lu Jm ;”;. t&

. 4,350 work :ri.’.. m.. “ °m w &

”toul votk tﬁn cl lt. Alhltt. M -

crm ‘“"‘ this -«nm} m
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- associating work trip production with population. For this reason,
and other reasdns cited previously, Equation'. V -1 (in vhich work
tripa have been aaaocuted with households instead of population) is

preferred over Equation V - 2 for prediction of vorlr. tMp production. '

Tha prodictiou model of Bquation V - ] u then applipd at
futuro lovola of population by "torvard" projection. 'rl\o- Jnnuaty
‘1975 level of population 1s used as & base for aatiuuo; tho 1uctoaaa.
‘ The base lcvel has » population of 18.395. total houuholdl mnbauu
4,600 and hou-to-vork trip. of 7, 270 (nthato from Ptduiury ‘
‘xuulta of January 197& 0-D aumy) m three hnll of mlltion
‘em choun for otudy and the eatiucol m«aou tm are lhm‘m _ . .
*"Table V- 3. Estimate of avongo houuhold ize ani tho a“ition ot. -
.v zones dne to tha oxpnnoton of populatioa h‘vc llrndy ho‘u diacnnod" ‘

2

in tha pneodthc uetlon of thia chapur,
. _ ﬂ\o rnulta of tl\o prdutlpp drl M u m v i‘ R : '
It s a;aln autﬁ hln thot ‘the prduni Ll o

, trlp- includoa atudogt. ”m to .cmx u," -
.orilin of. the OQaltloa. u can be qoaua. tt u auaa m t‘h: | :
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CHAPTER VI
* TRAVEL DEMAND IN THE FUTURE

: )

1. LEVEL OF SERVICE AND SERVICE VOLUMES STUDY o
- OF THE EXISTING CONDITIONS OF HIGHWAR 2
The concepts of level bf serviée and service volumes are dis-
cussed in great detail in che "HIGHUAY CAPACITY MANUAL" (Ref. 14).
The Manual def ines "level of service" as a term which denotes the
’

~different operating conditions that occur on a given lane or toaduuy

when accommodating verious traffic volunea It 10 a qualitatlve

-

measure of the effect (directly or 1ndirectlx) of a nu-ber of factors,

such as epeed ;ravel time, traffic 1nterruptiona, freedon to lanocu~
ver, drivers coafort und convenience, safety and opltltin. costs.
There are six 1 el- of|serVICe eatnblilhed and are deci:nntad by

the 1etteto A (the belt) thtough F (tha worst).

- N . v
e}

In the Nndbal the :or- nnrvico voluna" 1. defined s
"the maximum nu-ber of vehiclel that cm pua ovor '3 ;tv‘n uction of
a lane or roaduuy 1a one direction of -ultilnaﬁ htghlcyl (or in 5oth

directiona on a two- or threc—lanc hi;hun ) dnring s l’octttod ti-p

. period while opcratin; conditionn are

: laelected or cgacificd lcvcl ot -crvtc. .

| m tb‘ stuJy m tM uu conupu sre. mluﬂ. ‘l'hc ea-
_ 'yutltion of omlco volu-n at dul’mt lmh nf nﬂt« far :lu

' ,corrnyqqdiu,to_ ;hc o

uintin. nuhuy 2 au mfmcd by cnlaytu tln nublhbd tomhz N



FLd

SV = 2000N (v/e) WT, -------2o 0 (v -1)

where

§V = service volume (mixed vehicles per hour,

- total for one direction);
N = number of 1ane¢.(in‘one_direction);

v/c = volume-capacity ratio{'bbtnined from

Table B - 1 in Appendix B;

ﬁ = adjustment for lane widthvand lateral

 clearance, obtained from Table B - 2 in

Appendix B:

YT, . truck factor, obtained frou Table B - 3

S § - Appendix B

For the section of Highway 2, linking st. xlbcrt and ldlontoa.

- it can be described g8 an undividcd multilane rurll higinly v!th tho

following pertinent faccora uled in an-cuqing itl service volun.s: _“
quadvay factors:

Lane width: T two 1¢ncl of tvolvc fou:

.ueh fa uch dim;:uu RPN L

b' “Lateral clutmq:_. 'no :utrict«l lntonl clmm : .
o " vithtn eix tost fron -m of
P fmmem

70



Shoulders: adequate shoulders of
~ o approximately ten fqgt
in width,
Grade: approximate level terrain.

Traffic factors:

& Average highway speed: . 50 m.p.h,
Percentage of trucks: 8:
b )
?he'reau]ts of computation using Equation VI - 1 for Highuway
2 are shown in Table VI —ﬁl. Under the prevailing conditiong of
Highway 2. level of servtc; A and B . {8 not aﬁtain&ble. Its upper
limiting service volumes for levels of sarvice c, D and E are shown

to be 930, 2600 and 3700 vehicles per direction respectively.

‘&

. In a lovel-of-aervice evaluation. desirnbly luch factors as

)

8 eed. comfort, convenience. economy and snfcty nhould all be incor- .

"~ porated. Depending on the quality of a roadway, :crvtce volumes vary.‘
0 . . ) N N

ft is diffidult to -etia uinui ltandnrd'of the quclity of oﬁcrating

conditions under which a pcrson journeyin; to uork vill be villial to

accept and tblerate. 0f part lair 1ut¢root in thin study, hovcvor.,'”

icthe level D urvice. A u:im urvice volume buéd on r'hul
»

_ Operutlon of level D hll bedn . ndopted an thc liuiting coilin. 1a thi

travel dmnd ‘ltudy thnt wul fouou. m lunual dncubu"thc con-
. . 'A/ - -

'dit}gnl as follows:

B 1]

71
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"Level of Service D approaches unstable flow,

with tolarable qgernttns spseda being main-

tained tthgh conaiderably affected by changes ’ ?
in opcrnttn; conditions. Fluctuations in

volume and ta-por.ry'téa;rictionn to flov may

cauaa lubjtantill drops in dpetntin; lfl’dlq.

Drivers have liﬁtlc freedom to nqnoeuvcr;.aud

comfort and coﬁvenichce are low, but. con~

qittona can be iﬁifratcd for short p?rtodc-of

time." |

2 One nnxor obltncle to thc ccpuctty of pighlny 2. ‘however, is

the signal thiﬂl st the nt-gudc mtnlntion of I3 Avm and

Highway 2. The quution arises as to utnttur tlu htumuoa capa-

”

city is able to hndh eln 1«;1 D omtu wlln (uoom lmt) of

Highwny 2 as figut-d in Tnblc Vi -1,

>

Co-nnubn of qt-;udc tnutmuon c»uuy u nno

&’.

conud m tbo "ltdlllt? cwmm m“ Out cm- hn. of "
course, is tho uccouodnttou at thc mthhound z.‘ﬂu, Tlu ‘m




74

G/C = -“ratio of green time (for the approach) to

the total cycle time of the aignal timing;

' Br ' adjustment for peak-hour flctor..pbtainod

- from Figure C - 2 in Appendix C;

RT =. adjuntﬁent for right-turn traffic, obtained

from Teble C - 1 {n Appendix C;

\

T = idjunt-ant factor for _trugk.'obtltnod from ' L
N 'r.bléc-lin'kpw.y" IR .
_ | / b D | . o
The ”outric copficuution %ad tlu traffic cmittoa at
the mnruction ie ohmm in !‘uuu c ‘1 in A"cdh c. lot hvol
" of service D (load flct T of <0, 7)@& with tht prou‘ timing o!
G/C = 0.4% (45 seconds out ot 100 n(coadl) for thc mh. eupuc o 4
tation nbovc mvicn volul- enpoeity tosh lnnlhntdy 1&9 | |
vchtclu per clock hour plnn nbaut 00 hft—tm mu. .:vu. SR
a total of 1300 nhiclu por howr. nu tq tu- m g;gu. x.m, ;
seryice voluge of Highimy 2 of - mq nmm vox o 2
tigured ot tht”ta otdn to mt mt M; l uc
At»mxmnly 0.90 lnu.' be mm ti thl . weh. Ty ¢ -
to nuuh Q GM nlu o! ﬁ.! to mw il uot mﬁl m '
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v
In order to handle level D service volume of Riglway 2,
therefore, the capacity at the interasection at 137 Avenue must first
be increased. This cain‘. %ﬂpa. be acconi)lilhéd by widening of the
appggnchu li the' mtérsection. or by constructing overpass ﬁcili—

»
~ .
Fa-

ties should the need arise.

2. APPLICATION @) THE CONGESTION THEORY

To approach to'the atudy of the hplieltﬁm of popuhi.m
growth on’ ti.haporution dmn& on"éhe st. .Albirt-umtoh'cotruor'
by means of the CONGBS‘!'ION TlilORY dcvolopod 1n Mut III .the lnp-
me ducu.uop vill pmm tn the rollovm ordm \
.éhitictuuum blf"tlu 'roin
vLiuutn; urvica volun U o
. . Mode -put o e DL
) Peak travel .”tcom | _ - ﬂ o
“m need far muc cm»m.em |

f

f wmm or ™t m !; : w
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>For the BALANCED Altarnattve'we ;iil"llu’é{501 uo;k trips.destined.
for Edmonton (presently 75%), nnd‘tli‘iv"c}i'k tripn -té ld-outoq for the
DORMITORY aitu&twn v‘ill presumably t'uiin at 753, In Chapter 1V.2,
ve have nlready seen that the doubl(ﬂdLBf population ftou 1967 to .
1974 did not change the don!tory pnttarna of St Albert vhi@ had = .
kept a steady 752 (approxintely) conutin; vork trips to ldloat? | |

over those yuru. ‘A sudden drastic %ham in the donuory pattern

e ,
1s, t.heufore. not expected - at leaat not 1n the near tutuu. The

" {dea of nnu-u; 502 Ed-onton-'ﬁndinod work trips in the IALAqu s
condition 1s purely to see how thlo situation would lffcct .8 cm;e
in the tuvel demand as co-parod to ‘the 752 dmit;ry litutlon. C’It
18 ruliud thct any uplomc poportuntu,« ctutd iu St. Albort'l-

. mAy not mcuurily be H‘ld by St. Mmt ruﬁnu.

o= : L , ‘v'v

uutmx: smxcsvomn o - . e
m.d on the lhitd :uluy lmuch (lnu mm aﬂ |
ujor Wo on aigmy z u r-.u'u e tu cmmlwyh
u n desired to ntudy thc umum of Mm 2 tb y T
m. ner mmnm !wn-smk mmc ey m ‘ s
grmb wx of mmn («-urt 1&3 tmﬂgs : n-.m
duiubln tmirmt. h bﬂrm lﬂl .
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level D at 137 Avenue (City boundary) is only 1300 vehicles per hour.

.

In order to absord into .the City the level D ury’.c‘; v‘oluu of

Iy

High\uy 2, it becomes a\uolutely necessary to mcrun the inter~
6

-9 section setvice volu.e To lpply th&ﬂﬂ!’ TB!O!Y to utndy the
capability of. Highway 2 to acco-odatd futul'a ;rovth of lt Albcrt' |
hone-to—work traffic, therefore. a ujot uuu-ption 1- the i.ntovo-

‘b ments will be udc on the 1ntcrnction 80 that the. l.ml b tmicc

§,

volnne of lughny 2 ts not .mrnod by the mtnrne:&l umity._

q

The couczsnox 'ramu can also bo mud to the' nudy IR I

. e

‘ the intenecti.on at 137 Annuc rnu:lu th‘ bcttm Altkutt'ﬂly..

-~
T

' therefore. levcl ot nl,'vlc. D at thc intcrmtioa m u “t ‘Q c
11-1:. 1n vhich cnc the: lwd of urvicc on tu;huy 2 -uic bc nt ;/
hfgher quuty or ono cov lllb ul.‘:! tho vn‘utj 0! amiu en s
aum}z to ¢ lhit. Mt mur cuu hu‘! m b‘ 'w' '

| the rmrungrmm voh-c M ttu :&%ﬁ fﬁn _"vulu !ut TR

leval of mzen."_ B |

m BH.I‘!

* .
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‘i'he 197& 0-D survey 1M1ca:od an overut ccr occumcy for
the hou-to-vork tripn of upproxtna:ely 1.15 pnuou per vchiclo. : n
our unlysu thin same rate has been uken, althon;h tt 1- uncattain

as to vhéther the car occupancy will 80 up or down at a later date and-

The prucat dutrihution by un of all ho.t-to—w:k trtpa

'PEAK TRAVEL PATTRRNS

- dnund fnr mmm lnd the. puk pcttctu ou luhu’ 2. h.n pu-

vioully M ducuuul in C‘haptir RA (m nmu xv 3). . .tf rood- ‘

'. ‘my cupeuy cu mp pe- utth trml uuud unny -mm put : ,3,."‘
puum ‘ﬂl pmn tn um hmm. -mq nmtn; mu uc wwt o
Care qm. mnm- ond da sot nm eh. ﬁo poak tmn pmm
WL, for our subgequint mdy. be raferrad to os the nn-mm |
pceuru. - With luuul :omny ewtty. m. ehu h m i
.::,ruooum&p.et :lnpm-m sounr.'”j i ta-
- f'--mu.., 0 aho vm :m 1m1 of iinm n!..
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Bagad on the no-uued PRBE-CHOICE travel pattern utchluhod
on the kmlldge of the preaent pltternn. the propottiouinz by tilo
of the hou-tomrk trip pattetn vwill be tutd for vnrioun popull-

“tion levels, It 18 then pouible to show if lcvel of urv!ca D is .
éxcnd«! at -lny time 1ntervala. | s:hmticnlly. thc plnnmm of tbc
‘ 1m:rane in tnvel ti-e and lon,er atauared pe’h pctiod d\u to 1u-

ctnud tut!ic volua can -ubnqucntly nhova

rhe cm 1nt¢rva1 mcully of mtcrut ln thta ltudy 1s

_“batwoen 6 oo A M. ml 9 30 A N. durtns vhich uu au upu:tql 952
: .of all huc-»t.n-vort trin vill h ngnd to nlm plccc. Tl\o 1’?6;

l. o-p. ourvey lndtccud thu 96 6! ef {hc ldloatca-bouad wrt tfipt

o laft home bmnu\ th:n ttuo. llot-. hwvnr. thnt thn dou uet

' ’tcha into. accolmt the litmzion vhen uurt crtu m m -m ucm
.qployau uo nbuut. a- mmy. uck ucc.. -M.cb auu Mtbly

‘

. nt to u M:h as mz m ky. T o
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-

The hypothat tcal approach by which tﬁe naﬂ for public
| tfanaporutian 1is ovalu.ted has been prucnted in the THRORY section
in Chlpter III. A snooth curve representtns the DESIRED traffic
flow in hand- fitted and auperinpoaed with the’ Fl!!-C!OIG! tlow on .
a voluue»- vs - time grcph. rhe number of vehicles (hcuco thc nu-bor
of p.qplo) thlt have to be removed and rapllcod 1nltc.d by public '
masa tranolt in order to achieve the D!SIRBD flov of zrn!fic can
then be conputcd; nnd. slnilarly. tha rtquirnd -odt splitl nncllllty |

to -ttain thil lcval of cervice cun be cvulg;tod tharnou.

z.x.:n;sm.rs“mmgqxg_um e e

:ium-ro-m mm Mm S
T uns nmxcx hou-tmt m, mum m both
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standard of not lower thanrlevel of service D, the resulting effects
- ¥

+

can be cxplained in Figure VI - 1. This figurg shows the DORMITORY
situation for population.levél of 30.000. The CONFINED flow curve
shows(what is iikely to happen if traffic‘flow is copfined.to level b
conditions. A total of 750 (425 + 200 + 125) autobdriver‘ indicated
by the numerical sum of ¢, d and e can bhe expected to leava.holé
earlier fhan they otherwise would- in FREE;CHOICE Stuation. . This
‘same number of people (now designated by a and b) would nowjfall
within the time intervalavbetuien_b.ﬂo and 7.00 A,H. Theorstically,
the relationship (a + b) . (c+d+e) nhould‘holdu An {ncrease tﬁ
hverage travel ttme-and a st‘gﬁéred and lougurldﬁfltion of-pﬁlﬁ |
period that, acco-pmy the (:ONFINED fhov pattem of !unn VI - 1 are
" the resulting pheno-enl of the CONGESIIUN THEORY as preuentod in
Chapter III.‘ It nhould be realiznd. hqwcvct. that as tra‘cl tinm by |

LY
cnr beconen relatively nnd unra;aonlbly long 1n tnrnl of dclly. .

publtc ttanslt can beco-e wore att‘bcttv‘ lnd bc placod 1n a better '-' o
' conpaution with the prtvate uutmbtlu 1! tnun u www vith

exclunive facilitiec to rcndat a ht.hly co.pottttVO iti!il!d of llu.l S ‘ {
of Olr01ce. ' | . — ‘ R :

N . o
Ass:ssmc PUBLIC Msrommw m ”l-n L : «3; e

I uploying t.hc mmmml m!’ u m n” Mtnl e

ok spLit by trimate, raference 1o aale to Pigure VL - z,

ltgun ptou eha curvc ot thc puvimly ut&hlhhffnll—m

mm pattm m the mm Mtt;at o
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The chelce of a DESIRED tlow pattern {s purely a matter of peradnal

_Ludgment The higher the quality of ne;glhb‘desired, the amaller is

the volume of tnaffic a given readway can service. The following
fs an outline of the standard based on which the chosen DESIRED

pattern has been estahlished tor the A.M. home-to-work travel:

w

1a) Before 6.30 A.M., level of service is to be at C.

(b) Between 6.30 and 7.00 A.M.- and after 9.00 A.M,,

- the servicc.volume {g not to exceed B80 vehicles
per hnif hour in each directlgn of travel; this
. volume being the average of the service volumes

(of the upper and lower limiting conditions for

level D, and thus lies midway of the two limits.

() During peak hours between 7.00 and 9.00 A, H., the
gservice volume approachea (but not tgi!i ) thev

max imum upper limiting volume for -service level D.

, | | . 4y

, wxrh'theae requiya!ghtk being met, the DRSIRED flow pattern

curve is superimposed on the graph as in Figure VI - 2, The shaded

i

area shows wer and when the FREE-CHOICE tf.(flc exc::yl thc’DEBIlED’

[

velume, Thus.‘in order to--egi the stgndard of the

public mass traneit is

) ’ . !
c4+d+e = AB0 4+ 220 4305 = 1005

3

ESIRED pattagp,

" the number of auto drivers that has to be moved by some form of

5
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or, in other wnrda, a tectal of
1005 x 1.15 = 1156 people,

with car occupancy figured at 1..5 persons per vehicle.

Thus, for the Edmonton-bound work trips, the desired distri-
but ion by modas of the A.M. home-to-work trips for the DORMITORY

sftuation at hopulntinn level of 30,000 is°'as follows!

Total person trips: 7500 x 1.15 = 8625

Tranait passenger: 1005 x 1.15 = 1156
Auto driver: 7500 - 1005 = 6495
Auto passenger: 8625 - 1156 - 6495 = 974

S |
And the approxim‘ percentage mode splits lead to the following:

Trangit passenger: 14%
O Aui;\z?iver: 75%
 Auto pasgenger: 1z .

The aame prncedgyen can also be Qpplted at other popqllgioﬁ,
leyelf, Figure VI - 3 shows the,DOSHITOiY c;na.for popnllt;oﬁ level
of 40,690. wWhile k::bing the stnﬁdnxd qf'the DlSIl!D flo pittarn‘
tha,l.le“‘”\,fote. the fl;ure ind1caf¢.'th;‘néqd to‘chrry by puklicf ‘

!

mage transit tﬁe following ~rimber of auto drivers:

btctdtesf +g8 = 258 +1135 + 789 + 846 + 362 flzs‘a "

- 3648 .

-

88
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which, in subgsequent calculations leads to the percentage mode splits
’ !
as;:

-~

Transit pasgenger: 35% :
Auto driver: 56%
\ ) A.
‘ ) I'4
Auto pasaenger: 9% . . LY

X

Thege analytical-procedures have dcaonstrated ehat if Stl
Albert is to remain a dormitory community, there is a need to in-
crease the Ednonton-bound work-trip mode split by trnnatt ftom 142
at populatiqn 30,000 to 351 at popu1.;;69'40,ooo 1f the operating
conditions on Highway 2 and the level of service {s to ‘be -aintained
at the standard outlined previously. It is to be noted tha: these

k
are the mode splits of only, the St,. Albett‘vork trips dcpcinad‘for

‘ Edmonton for the A;M. timg c;ncernea, a; di@tingu nhed'fr?t totﬂl
Aibort work trips. Tﬁua. such ;runiit mode i lit to Se uttlinod
at populat fon 30,000 is roughly three tilel the p sent Si;uu and
at populafion 40,000 an increase to seven Or ci;ht ttloc th. prnlaut
percentage 1. desired. Trapulpted into nu.bo: qf pcr-onbtrtp.,by .

transit, at population>30.000'th¢ S}gurani. 1200 transit tr!pl'lnﬁ ;t

population 40,000 it 1s 4200 trips by public transit.’ Thess mumbers -

. of tripa all accur batween the hours of 6.00 and 9.00 A M. of the
e
_hooe-to-voth (8t. Albert to ld-onton) jouﬂuy ’fhc abovc dnrtvation

‘has apsumed wo 1-proﬂeaeuta on roadway cnpacity o! Rtghvly 2, bot .-

g

better and umy npprouch vul probably ‘entail a colbimuu ot bcth

taproved ro.duuyo ind trensit uyotala.

5

90
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3. POTENTIAL MODE SPLIT FOR ST. ALBERT . -

The factors influencing mode choice include, among others,
the following: (a) travel time, (b) travel costs (including parking),
(c) comfort aﬁd convenience, (d) car necessity, (e) parking‘avallaf
b{lity and (f) economic ‘status of the trip makers. In his'theaia‘
(1967) Rhyason concluded that tor the City of Edmonton economic .
status. and relative travel tlmé werg the cﬂief factors affecting @ode

. ' l
cholce (Ref. 19). Further work by Gill (1969) showed that travel ° ) \

time ratio and travel t{ime difference were the only two fd&toréhté
form a statistlcally signiflcant rflattonahip with mode split (Ref .
2()) .

The st, Albert-Edmonton1trJGLit service was relatively un2
attractive judging from the 1974 0-D sufvey re ‘oése. Thevgnjority'
of the transit patrons are beHeved to be'capfive‘rfﬂerl. For the
sake of comparison it is 1nterest1h§'to nhte th‘t'lOﬂe'Of the -

Edmonton areas ;1th appﬁdxim&tely eqq.l.re;ntive'trAQQI times to fhc
Edmonton C.BfD.,have far better hode‘dplit by tran‘it. These areas \
have transit mode spll{s for work trlpi'dantln;d fgf the C.B.D. |

ranging frou 302 to 50% and transit mode lplit for overall total

work trips of 141 to 192 wheteaa for St. Albert thc trannit -odc 55

split of work trtpl to the Bdnon(on C.B.D, 1- near 101 and only il

_for total work trips;‘ In eithcr clie. the diffcreucc ilrlbout'fout"
times, The factorl 1nf1uencin; mode choice for st Albirt vork ttlpo
may be vartﬂd but if rclativo trnvel ttlc (trlasit vl. clr tl-‘l)

"is a ;nod peasure for coqgntiaon vith !d-onton. theu th‘ -vidcncn 1. ';

‘that the present -ode aplit by. tranltt for St. Albert ubrk trlpo hll
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fallen far shert of {ts potential.

%y

“In 1969 G111 established the relationships between mode o

splits and travel time factors for Norshern Edmonton by using the

linear regressjon techhique (Ref. 20)., Thg two factorg that are of
. N &_

particular interest here are namely the travel time ratio and the

-

travel time ditference. [hese are shown 1in Figures VI - 4A and

v D -

VI - 4B. The reasons for the choide of these figureg to assess.

potential mode split for St. Alb t‘are:, .

A

(a) }he retlationships éé( blished were for the
Northern Edmnfigp,;a&to (North of 127 Avenue)
whose trave1/:1mes to che‘C,B.E;Jare comparable

to that of St Albert to the Edmonton C.B.D.
/ . T e .

(b) The established_relationshibs represented & wide
range of economic status of the trip makers

(econdmic status was measured by'houté sale valuc){

(€) 1t is desired to p&edict‘the potbntingnnodp.oplit, e
of St. Albert work ttipl to the Edmonton C.B.D. ..
and these figuiénlwetc_eitnblilhod on tho‘baoio:of

.

mode split of work trips to thc;qdntre °f‘1pﬁbtd§p “};;

Edmonton, .

Average total travel time to downtown Edmonton is cnnﬁdtnd/' o
. 4 . . - .. .I v ,‘ . .

- in the following manner:
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Travel time by bus:

Home to bus- stop: ' 1 minutes

Walting time: 5 minutes

Avg. bug time to station: "13 mlnuteé '
N Transfer time: 2 minutes

Avg. bus time to downtown

.

Fdmonton " 28 minutes

Walk to final deatlndtloh; * 4 minutes
TOTAL TIME: _ 55 ,lnutes

Travel time hy car:
Avg. driving time to downtown

"Edmonton: ' 25 minuteés

Park and walk to destl;:::Ln: 4 minutes

TOTAL TIME: ‘ 29 minutes

This will produce a travel time ratio of 55/29 = 1.90, and a travel
Ctime difference of 55 - 29 = 26 min{tes. If these are figured out
on Ehe appropriate derived re}afiohship of Figure VI - 4A and Figure

VI - 48, the mode splits obtaiﬁed in each case will be 412 and an -

respectively. ‘\\\ y
_ o7

If such comparison between St. Albert and the N hern
Edmonton areas cin be made, then the inferehcc ts that th:

by transit of St. Albert work trips to"I' the_l"hlbnotoi\ C.B.D; has s

potential attainment of about fouq.ﬁineq vﬁ;t it prtoéntly 1.."‘11-:~4

A . : £ . . . v o Co
though It is unlikely that a mode split of this range can be achieved

-

-bdelleit

95
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“within a short time period (It tukes time to vhange people's habits

or to d'vvolop and finance o service), 1t does reveal the potentials
. b -l

of St. Albert transit system that should He exploited as'a possible

alternative (perhaps) to roadgay e¢xpansion.



CHAPTER VII

.

:. CONCLUSIONS AND RECOMMENDATIONS

-

1. CONCLUSIONS

A}
)
>

L/

The chief aims of this thesis have béen to study the commut-

’

Ing patterns and the features related to commuting work trips espe-
cfally of a compunity that is "dormitory"yin nature. A typical case

in point chosen for this study 1s the Town of, St.\Albert, a dormitory
. A}
community characterized as Yuch by its overwhelmfng number of commut-

ing work trips (more than 757 of total)'whose trip destinations are °

located outside of the town. The Origin-Destination survey data on

work tripslh;¥£ been a valuable ald in this study. Partly.co‘try to

determ the future commuting patterns of the dormitory town, the

: -

so-calléd CONGESTION THEORY has been presented. The investigation
has been confined to the Town of St. Albert only and conclusions that

havelpiin drawn may, therefore, not be applicable to situations of
b . . ) . .
other dormitory towns.

.

1. Based on ihe study‘of gﬁe'pe?ceﬁtage distributions of
° work trip destinations, it was diacqvéred_éhat'tho
Adormi:o;y pét!‘ins of St. Albert havé b;en véty atablgé
Frém thg;year'i967 to 5;nuary of~l9i6 population had 5
gpproiinateiy doubled, y;thﬁhé dbr-iiory,pat;ernl.hla
remained unaltered. It apﬁqarl; therefor€: th.c,‘.¥o-

populagion growth per se has lfttlg (1f ahy) effect

“~



on the dormifnry palterns of the Town of St, Albert.

v
In developihg @ work-trip prediction model by the simple
rogressio; analysis method,'the.auperiotity of the
variable household over the commonly used population
was established as being a more reliable basis for pre-

dicting future work trip production of St. Albert.

It was maintained that the general trend of diminishing

family (household) size (which St. Albert 1s undergoing)

1s one factor that renders the_correlation of future

work trip production te population growth less dependable..

Cross-classification analysis indicatted anvinconsistency
in the relationship of-work trip to family size. For
househoid sizeé of 4, 3 and 2 1t showed ‘that the averagé
number of work trips made per person. 1ncreaaed with de-
creasing household size, whereas the relationehip was

inconsistent for other household.sizes.

. Correlation of the 0-D survey information on vgrk tripo

and the actual screen line count of trafficAddrﬂighvay 2

for the A.M. time between 6.00 and 9.00 showed élo:é
. . [N it

e

quantitative agréeléntfin the cuuulative total Based

on tht correlltion procedurgs, it was believed tha; for
the,A M. time studied, other thln thut of St. Albert®
ﬁ( tripa. the traffic on Highvay 2 boupd for Ed-ontm;
composed of no aignificnnt portion.(tog athcr tflftic
generators. It voul&l thercfofa. ieel’pOOI}éll'éo'gl;

Y B .
N < o

98
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a pood quant itat{ve estimate of the cumulative total of
actual trattic based on the 0-D data. The mis-match of
the half-hourly distributions, however, seemed to

pupgest that the pecple tended to report in the survey

questionnaire their leave-home time for work earlier

than actual. By rough averaging calculatlons, the work-

fourney time (from ledve-home till start-work time) to
Edmonton for various modes of work trips was figured to

be 42 minutes for auto drivers, 47.5 minutes for auto

pasgengers and 66 minutes for bus passengers.

Application of the CONGESTION THEORY to the Town of

St. Albert showed that as population grows the future
commut ing patterns Jf the dormitory town are very much
dictated by th; kind of transportation facilities that
will be made available., Assuming the capabi}ity of the
intersection at 137 Avenue to absorb St. Albert traffic
into the city, the "limited roadway” approacﬁ based on
level D standard shOﬁed the need to increase transit

mode split of St. Albert work trips to Edmonton (for

6.00 to 9.0 A.M.) to 14% at 30,000 papulation and 35%

at population of 40,000. Highly coupqtitiz:’;:jz:ft
service should, therefore, be implemented in o to
attract these commuters who will eventually hayovto

count on public transportation. From the ltlﬂﬂp?lﬂ?

of the CONGESTION THEORY, at some stage the further
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of dormitory towns will be very much dependent

wr .
- %

4//yﬁbn the avallability and  the expansion of trans-

portation facilities.

5. Based on eomparison by relative travel times of
St. Albert and her FEdmonton counterparta,‘1t”ind1cated
that the transit mode splits of both St.'Albert total
work trips and St. Albert work trips to the Edmonton
/ C.B.D. were four times lower tﬁan those of her Edmontén

counterparts.

2, RECOMMENDATIONS : ' {
. .

Through the investigation carried out in this thesfs, the
-

following points have been proposed as recommendations:

1. That actual field count of car occupancy -be conducted
concurrent with any future Origin-DestihAtion survey
in order to ascertain the reliability of the seemingly

low car occupancy rate usually reported in the survey.

|
2. That screen line count on Hi.hvly 2 for southbound
traffic be conductedvon "normal"” weekdays (rqthgt than
during summer vacation) that best represent the nor-aif
traffi& condit;ons on the‘hﬁghvuy., 1f poalibia; one
_such count should be coducted to concur in time with
»

an Origin-Destination survey of work trips so that more

meaningful correlation between the two can be had.

~



That attempts should be made to separate student
trips from actual work trips in the analysis of the
0-D survey data.  This 1s all the more significant
especially when the portion nf student trips bﬂé;-ea

sizable gince cﬁara.toristics involving these two

trip purposes differ somewhat.

That, 1f possible, detailed study be undertaken to

find out the various factors that influence mode

choice of commuting workers of St. Albert, since o

transit‘usago of St. Albert work trips is conpara¥

tively very low,

L 24 . s
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APPENDIX A

. A BRIEF DISCUSSION ON
L

AST SQUARE REGRESSION ANALYSIS
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Given a sample of data in which Y is related to X ,
say we wish to form an equation that will best eatilate the value
of the dependent variable Y correspondinﬁ to a given value of
the independent variable X. This can bé accomplished by the
method of simple regression analysis (Ref. 18j. The so-called

leaat‘squaré regression line of Y on X has the form

where a and b are constants.

Id

1

'If.plétied on a graﬁh; the least square line thus obtaiqqd
approximates the sets of points. (Xl, Yl)’ (Xz, Yz), -- - (Xn, Y.)
fox o number?of observations. The constants a and b of ‘
Equation A - ] are dbtained from the formulas
Co N S »

(EY) (IXP) - . (IX) (IXY)
nLx? - (2!)2

{,,//‘ | b . NIXY - (1) (5Y)
- | aIX? - (Ix)?

The magnitudes of the standard error of lltilltc of ¥ 'ou

X (syx) and the coefficient of detcrlinntion (Rz) are critcria
coumonly used to uollure the vnlidtty of a to.ré)ilon oquntion

These values are computed from the c:prcalicns

)



vx h -2
. A
R L (Yegp i.Y) )
(Y - Y)?

in which

egt = the value of | Y for a given
value of X as estimated from
Equation A - 1. -~
Y = .the mean value of Y observations.
m = number of observations.

The standard error of estimate (S) has the propcrtiel that-
-+ within a band of plus and minus one 8 on eithex side of the re-

gression line, 68.32 of ‘the origintl'obse:Vationi may be cipcgtgd

to fall. Within * 25 and ¢ 35, we can expect confidence of 95%

and 99.7% respectively. e

+
A

'Thec?efficientAof d?tgrnination/(iz) aplunn; a -agnitudh"
begvecn 0 and l; A'value Qf R2 = I.iipliclathat'thdfi 'ouldfh;
~no varietion rc-aining unexplained by thc tndependcut variﬂblc
u-ed 1n the regfcasion équltion. In thc uthcr oxttann uh-n l‘ - 0.
. the independent varilble (X) uould not explain .ay ot the dt,cal‘nt
variaple,(v). chce, wve -ny aay th‘t the l’ lndicutco tho l-‘uut

3

/
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of {mprovement (in terms ot reducing the total errof) brought about
by fitting the regression line. Theoretically, therefore, R2

should be close to one for best estimate from a regression equation.

1

The square root of the coefficient of determination is
termed the coefficient of correlation (R). R is a measure of the i

linear correlation between two variables. Its values vary between

0 and +1 or between 0 and -1.



APPENDIX B

TABLES FOR FACTORS USED IN THE

SERVICE VOLUMES COMPUTATION

(SOURCE: Ref. 14)
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“TABLE B - 2: ADJUSTMENT FACTOR FOR LANE WIDTH
AND LATERAL. CLEARANCE

K

' 1
) Use adjustment factors from Table 9.2 ‘
(‘ o Bame adisirmenns for capacBy umd sl dponls of servhe. . : R o
L v Appiomrine tus w anly uiicte normally uadiviied rordway if tpmpetaelly isparastel ints twe roadways by absninilons
| e ckm;::\.“;am« h.:n uv_g‘:'w#gw\. Pm":. al’lhp ke, whah ar cluns han would We the e wasls.
¢ MA, = Not apyin shie, ine ipiviamciitton edsmiom ium en s wsie daty. (he hese catn, chusiane """@"“'
. than the uswal WPt Lo sppuning HafR, Dut aglpesionont fur Siys S ’ y ignpresemunt 1o ot feasbie). : e

TABLE 10.2-COMBINED FFFECT OF LANE WIDTH AND RESTRICTED LATERAL \
CLEARANCE ON CAPACITY AND SERVICE VOLUME OF UNDIVIDED
' MULTILANE HIGHWAYS WITH UNINTERRUPTED FLOW

o

‘PaCtUR® W, FOR LATERAL CLEARANCE AND LANE WIDTH

ON RIGHT SINE ONLY, ¢

DISTANCE 180M .
tnaviilsD WAY | OBSTRUCTIONS ON 8OTH SIDE3 OF

TRAPFIC LANE £D(A

| TO OBTRUCTION VOIS ALLOWANCE FOR ‘]  ONE-DIRSCTION TRAVELED WAYS*
rm - . OPIINND TRAN ON LEFT) - .o
127 - 10-rv 9-rt 12-5v 1y 10-r7 Sy
Larets | tanves | Lanes | LANES | LANES | LANES | LaNES | LaNes
—t e ’ < -
() 4-Lanz Uno{om Hichway, One DanecTion or Taavir
. B . 1 - [4 “\
6 1.00 0.95 0.89 0. N.A N.A. N.A. | NA,
4 0986 | 09¢ | 0.88 | O. NA. | NA? | NA. | NA,
2 0.93 0.92 0.8 | 0.75 0.94 | 0.9t 0. NA
0 0.88 | 0.85 0% | 0.0 0.81 0.® 0.4 0.66
‘V—v‘ \ e A o)
(6) 6-Lane Unnivinko Hisiiway, Owe Dulqim Taaver -
[} o.n NA. | :.A. N.A. NA,
4 - 0.76 N.A. A T NA, N.A.
T2 0.7 | 096 | 092 | 6.85 | NA
0 o.n 0.91 0.9 0.81 0.%

« ‘qumn.ﬂmowm. O, Dnscnau(ufun;l.

-
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TABLE B - 3: ADJUS'I‘J."‘[EN'I‘ FACTOR FO}‘X TRUCKS »
aolns i
- . ) AN T .
TABLE 10.3b—AVERAGE GENFRALIZED ADJUSTMENT FACTORS FOR TRUCKSY
: ON ORDINARY MULTILANE HIGHWAYS, OVER EXTENDED
. . : SECTION LLNGTHS
- ' i : ‘Qu
» : . fFACTOR, T, FOR ALL LEVELS OF vict
. CENTAGE OF [T :
RUCKS, Py N\ :
: LEVEL TERRAIN . ROLLING TERRAIN MOUNTAINOUS TERRAIN
} ‘ 0.99 097 =~ 0.93
’ 2 0.98 . 0N 0.5
) 0.97 0.92 0.8
4 0.96 0.89. . 0.78
5 X 0.95 0.97 . 074
6 . 0.94 0ss 0.7
7 . .0.93 0.8 . 0.6
8 0.9 o.s 0.4
0.92 0.9 .0.61
10 0.91 o.n 0.9 :
n. 0.9 0.4 - 0.54 «
14 - 0.38 0.7 4 - 0.9
16 0.56 [ ¥ - - 0.41
18 0.83 0.63 0.44
2 . 0.8 0.6 0.4
nu:.;qo.:@uf 1o bf"” where 1€ gywven wparate specific s‘m-"‘wmmrT we w&f in conjunction with . R
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APPENDIX C

FACTORS USED IN THE COMPUTATION

OF INTERSECTION SERVICE VOLUMES

(SOURCE: Ref. 14)
™
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TRUCK = 82
[N B 07

T o 157
LT ! TRUCK = 8%
R.T. = 16%

y i

HIGHWAY

137 AVE, 22'1:“6:’3‘—"

- — - %-—?22' 137 AVE.

TRUCK = 201 \ K ’
R.T. = 187 TRUCK = 8Y

L.T. = 67 R.T. = 222
"L.T. = 8%

HIGHWAY 2 )

L.T. = LEPFT TURN
R. T = RIGHT TURN

«  FIGURE C - 1: TRAFFIC MOVEMENTS AMD GEOMETRIC
CONFIGURATION AT INTERSECTION-OF
I 137 AVE. AND HIGHMAY 2 ' :
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TABLE 631 1UVEISOF SERVICE AND
MAXIMUN SLRWCE VOLUMES FOR
. INDIVIDUAL ISOLATED
"INTERSECTION APPROACHES
LEVEL
OF TRAFFIC FLOW LOAD
SERVICE DESCRIPTION FACTOR
A Free flow 00 .
B Stable low  =o0.1
c Stable flow 20}
D Approaching <07
unstable flow
T E* Unsiable low 1.0
F Forced low  _»
* Capacity.
* Not applicable.
——— —— e ]

-

ABNIT WLNT FB8 PLAR. NOUR TacTom
PLAT-#OUA FACTIN+8.00( 50 48, 1OVE Fa G Ion 1 0o

tavd Ao ot muns, (ngtagaron aoyrg
SOnpTIgNE) SURiRG PLaa PLOW)
SBIVITNENT ¢ 1 o APMITNENT s 1 09

OF GREEA )

APPROACH VBLUNE (1,000 VERN PER na
-

”

. SMih YNy

T

" enat s -
L800 pant= g
g *oweet oy
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howr of green acoml ame, 1w 1ao.ney Mgl
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-

>

% sohatler pye
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FIGURE C - 2: INTERSECTION APPROACH SERVICE VOLUMES
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ADJUSTMENT FACTORS FOR TURNING MOVEMENTS.

TABLE 6.6.-TRUCK AND THROUGH .IJUS ADJUSTMENT FACTORS

TRUCKS AND
THROUGH
BUSES (9¢)

CORRECTION
FACTOR

TRUCKS AND
THROUGH
AUSES (%)

-CORRECTION
FACTOR

T

PUSES ()

RUCKS AND
THROUGH

CORRECTION

FACTOR

1.08
1.04
1.03
1.02
1.01
1.00
0.99

0.98
0
0.96
0.95
0.94
0.93
092

14
18
16
17
18
19
20

0.9
0.90
0.89
03s
0.0
046
- 083

TABLE 6.4—ADJUSTMENT FACTORS FOR RIGHT TURNS ON TWO-WAY
STREETS," RIGHT TURNS ON ONE-WAY STREETS,' AND 1 EFT
TURNS ON ONE-WAY STREETS* :

" ADJUSTMENT FACTOR

WITH NO PARKING *

WITH PARKING ¢

APPROACH
winTH
<SiSsw

APPROACH
WIDTH |
16 1024 Fr

APPROACH
WIOTH
251034 ey

APPROACH
WIDTH
<20t

APPROACH
WIOTH
UTOrr

APPROACH
wioT

W10y

0
1
2
3
‘4
4
7
s
9
10
1
12
13
14
15
16
n

18
19
.20
n
U

Wt W WS Bl G D A s W o

2323 88288 sSIIIE

0.”

1,050
1045
1040
1035
1030
1.028

1.020
1018
1.010

)
100
0.995
0.99%0
o9es
0980
0975
0.9
0.9¢5
-0.960
0.9
0950 -
0.940
0%

0.920
0910

0.900:

1.028
1.020
1020

1013

1.01

._mH, .
1.010

1.003
1.008
1.000
1.008

1.000
0993
0.995
0,990
' 0.990
o9
 0.988
0980
0.980
s

1.20
1.18
116
L4
L12
110

luu

m“m

urnlg
Hoht fevms pnd left turns sepatately in ol

sbjantmant
4 Ne adpssimont

mhm-ﬁdn
heesisary M apprasch widih of 38 % o

or eee;
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APPENDIX D

1974 ST. ALBERT 0-D SURVEY FORM
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APPENDIX E
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DIRECTIONAL TRAFFIC VOLUMES ON THE - . :
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TABLE E - 2: THROUGH TRAFFIC AT INTERSECTION
OF HIGHWAY 2 AND 156 STREET

THURSDAY, JANUARY 3, 1974

HOUR ENDING  NORTH SOUTH
1 - ‘ -
7.00 : 95 ‘ 422
4 8.00 364 1465
9.00 | 495 | 1088
10.00 v 353 473
11.00 333 ’ 451
12.00 3% . . 480
13.00 . 459 . 506
14.00 3 563
15.00 SEA T 363 .
16.00 . 644" ' 451
NI o us s
18.00 : 1580 431
19.00 21 402
20.00 -0 463
00 - 200 . - 336
200 - . 200 - 21
DIRECTIONAL. - S R
- PEAK-HOUR . . 1380 A 1463
VoL | S S
17 -

© (DATA SOURCE: ALBENTA WIGEMATS AND TRANSPORT) .




