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Abs t rac l

ln  N4alaysia,  mrr tot 'cyc le: j  rcp lcscntcd nro lc  l l tarn l ta lves o l 'a l1 regis tered vchic lc

l ropulat iun,  In  addi t ion,  r r to tor"cyc l is t  contr ibutcd a l rnost  1\ )% of  a l l  in jLrr ies i r - r  acc ic lents
or Malaysian roacls. 

' Ihis 
alamring figulc rvat'ran1s fbr sonre road salety stt-atcgics

ta lgctcd spcci f ica l lv  on n lotofcyc l is ts .  An e l l 'ec l ive eugiueer ing approrch to tac l< lc  th is
problcm is by scgrcgating thcsc vulncrablc road uscrs from othcr urotorisccl traffic
t l t rougl t  t l ie  prov is ion i l l -au exclus ive ntot t j lc l 'g lg lanc.  Pr ior  to  constr r . rc t i t tg  an exclus ivc
lurotofc)rc lc  l : r r rc ,  t l rcrc  is  l r  ncet l  1o uncJcrs land thc paraurctcrs involv 'cc l  in  capacr ty
aualys is  usccl  to  assc.ss thc supply s idc,  qual i ty ,  o{ ' I lor .v  ancl  a lso thc dcsign l i tc  of  th is
fac i l i ty .  In  ordc l  lo  courprc l rcnd thc rc lat ivc s igni { ic turce o{ ' these paramcfcfs,  data lvcrc
col lcc, t t rc l  a t  l lvc spots a long thc c-x is t ing nrotorr ryc le l rach of  Federal  Highway l {outc 2.
The Creenshie lc ls '  t r rethocl  aucl  nru l t ip lc  rcgrcss ion tcc l rn iquc were then appl ied to
ssrut in isc t l rc  data.  Thc analys is  rcsul tcc i  lv i th  the c levelupment  of  pre l inr inary rnodcls on
the rc lat jonships bctrveen l low,  c lensi ty  arrd nrcan spccd on nrotorcyc le lanes.  Fur ther ,  a
siurplc rcgrcssioti r lodcl that rclatcs thc saturation []ow (capacity) ancl effcctivc r.vidth of
rutotorcyc lc  lanc ivas e st i rb l is l ted.

KeItt'orls l-l iglt injtrt ' .y,rutes otttong rrtotorr'\ ' t ' l ists, E-rclusit,e ttrctlorc'yclc ltrtrc.r,
(ltpttt. ' i t1, ctttuly.sis o.f tnolttrc:.1 t ' l t: luncs, Oreetrshicld.v' rttethod, lVlultQtle
1'g s r'1,.;.\' i r,) n, S u t u r a t i o t t .f I ctvt,, li./f i: t: I i v a v' i d t I t.

I  n t roduc t i on

N{otorcyc lcs sccr l r  to  bc thc rna, jor  rnodc o1 'pcrsoni r l  t rar lspor t  in  Malaysia.  Frc l rn thc last
clecades or so, t irc nur.nber <;f registclcd urotoriscd tlvo-rvhcclcrs (lrotorcyclcs ancl
scoote rs)  has beerr  iucreasiug t reurcudoLrs lv  in  Malaysia.  In  I  979,  thc numbel  of
re r { i s te l cd  mo to rcvc l cs  \ \ r as  l . l 9  n r i l l i o r r .  By  t hc  yca r ' 2000 ,  t hc  number  i nc reasec l  n ro re
thun l 'oLrr - fo lds to aboLrt  -5.36 nr i l l ion rcgis tc lcd nrotorcyc lcs.  Thei r  propor l ion on the load
var ies l l 'ont  3Suio-( t lo /o,  del lendinrr  on p laccs.  ln  lcss dcvclopcd states such as Pel l is ,
rnolorc)'cles irccotnrt for nore tlran thrce:-cprartcrs of thc total rcgistcrcd vehiclc
poprt la t ior t .  Mcanlvhi le ,  in  a ruore developecl  s tates and largc c i t ics such ars Kuala
Lt t tnptr r ' ,  thc l l lo lorcJ 'c ic  is  s t i l l  onc o1 ' thc rnalor  nroc les of  persoual  t ranspr l r t  ibr  thc lo lv-
inuonrc r r rban conrrnuni ty  and const i tu tcs at  Lcast  onc- th i rd o l ' t l re  ua11ic- lc  popul i t t ion
(Rai l in  c t  a l . .  l9 ! ) l i ) .  t r igurc I  s l ror , r 's  to ta l  rcg is te led vehic les (by lypc)  tbr  ycar  2000.  l t
rvus i r rd icatcd that  ur t l torcyc lcs l i l l rncd 5 I  ' /o  o l 'a l l  rcg is tcrcd vchic lcs.

'  
l ) r ' o cced i r r r s ,  l : ng i ucc l i ng  I t c sea rch ,  ( i n j v c l s i t i  l ' L r t r a  M l l l y s ra ,  200  I
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Figure I  :  ' l 'otal  l lcgistcrcd Vchicles in Year 2000
(,\crurce: Roud'l'ru(lic' L'oIttne fulalay5111 2000, LIiglrrwt.y PIailning Lrnil)

Llnlbl tLrnately,  casualt ics anrong r lotorcyc: l ists l l 'om roacl acoidorrts also contr ibute a large
port ion o1' tral l jc probleurs in Malaysia. Approxi : lately 6B% of 'al l  in jur ics l ionr roacl
ruccidcnts in lv lalaysia involve motorcycl ists and thci f  ovcral i  relat ive l isk is about 20
t inrcs highcr contparccl  to passenger cals ( l i .adin ct  al . ,  1995).  This is pr i rnar i ly bccause
thc vchiclc i tscl f  ol ' l 'crs l i t t le prolect iou to thq l idcrs arrd pi l l ion passengers in t l rc cvcnt of '
uo l I i s ion .

ln vicu'of thc high populat ion ol 'n iotolcyclcs in Malay,sia and ir lso thei l  high injLrry r isk,
i i  rs lLrst i f iecl  to pay scr ious attc lr t ior l  to t l r is vr.r lnerable road uscr ' .  Tn acldi t ion, aclclressing
thc problct tr  of-r t t t r torcycl tst  u,oLt ld also r .ncans solving the l<ev pr<-rbler l  ol ' road accidenl
in N, lalaysi i r . ; \s such. i t  is csscnt ial  that pfopcr rcscalclr  ou r lotorcyclc saft ty bc
eont lucled tc i  Proditce aPp|opl iatc counkrnreirsr"rrcs in |cducing thc present high casualty
ancl nrortal i ty r i r tcs anrons nrotorcycl ists.  Onc ol ' lhc cf l 'cct ivc cnuinccr ing approaches to
i tnprove r-nolorcyclc salct ;-  in lVlalaysia is to scgregate nrotorcyclcs f lorrr  othcr r lotor ised
t laf i rc by'  thc provrsion ol 'an c.rclusivc nrotorcycle lane.

I t t  thc ctrr ly ser, 'ent ies, thc f l lst  vvor '1d nretorcvclc l i r re was col lsLr l tctcd along thc Fccleral
I l ig l tu,ay Rorrtc 2 unrler thc Wol ld tsank plojcct,  An exlensiou of the tracl< u'as ci t rr ied
out i t i  1992 bu-trvccn t l tc Subang l l t tcnrat ional i \ i rport  to ths towns o1' '  Shah Alam and
It lang. Thc posit ivc impact of this ntotolc)/c lc lanc r .vas reportecl  by I{acl in ct  al . (1995,
1998)." l -hc rccluot ion i rr  nrotorcycle acciclents rvas highly signi l icant (p<0.0-5) rvi th a
t 'cdLrct ion of about 39' lo lbl lor.v iuq the opening ol ' thc lanc.

In anothcr stLrcly.  l tadirr  & Barlou (1997) shorvcd t l iat  thc bcncf l t  to ct-rsl  r i i r io of '
ytr-oviding atr  cxclusivc nrotorcycle lane rangcd lrout 3.J to 5.2 cicpencl ing on thc
assLttupt iot ts uscci  in ci i lculat ion ol '  acciclents costs and parrcrncnt cicsign l i ( 'e o1'  thc
cxcl t ts ivc ial tcrs.  Sincc thc bcncf l f  is at  lcast aborr l  3 t i rnes highcr than t l rc cost,  i t  ivas
dcdtrcccl  t l t r r t  t i te provisiorr  o[ 'exclusivc u.rol .orc:yclc lancs is highly cost ef fect ive in
tackl ing urott i le; 'c ls problcrns tbl  highly rnotorcyclccl  corrnlr ies. Constclcr ing that thc
cst i t rratccl  [ :encf l t  to cost rat io is strongly associatecl  with t l is pa\/cntcnt dcsign l i l 'c ,  a more
t lcrtai lcd t inclerstaut i ing oI ' lhc parauretcrs involvcd in the cirpaci ty i : rnalysis ol 'an cxclusivc
nrotorcyclc lanrr is nccessi: t fy.



/ \ t  l ) r 'cscnt .  thc lc  ar-c-  no st r rcc i l ie t l  s tandarc is  i lva i lab lc  to assess thc dcsign c l i tcr ia  ot 'au
cxcl r " rSi l 'c  t l ' to t t l rC; 'c le  la t le  i t l  N4alaysra.- l ' l re  bcSt  ayar t lab le standi i rds or  prccccierr ts  fot '
nroto lcyc lc  t r -ac l t  c ies ign a lc  "A Guic lc  on Gctr r re l r ic  Dcsign o l ' l toacls  (Arr rhan ' I 'erhnik

. la lan 8r86)"  ar tc l  "A Cuide to thc Dcsign of  Ciyc lc  Trach (Ala l ran Teknik Jalan l0186)"
both publ ished by thc Publ ic  \ \ t t i rks Dc-par tnrent .  fv la lays i i r  (PWD, l9 [ t6) .  Both of  thcse
qr i i i l r - 's  t rovered thc c lcrncrr ls  o l 'c les igrr  rcqui renrcnt  lor r i r . r  cxc iLrs ivc t rack.  I lo lvevcr ,  sorne
cl f  t ) rc  desigu l )a lanrcfc l 's  i r le  combir rat ions o l - t l re  basrc rec lu i rcmcnts o{ ' i r  i : icyc lc  t rack
tl,. 'sigrr and thc lc'qLiircnrents of a inghivay dcsrgn. Apalt f i 'onr t lrat, no prcvious
cxpcr icr rce c lscrvhclc  in  the * ,or ld  could be rc l 'c l rcd to s iucc thc crc lus ive nroto lcyc le
Iunc is  orr ly  i rv i r i lab le r r r  iv la lay,s ia.

As sLrch,  thc lc  is  a neecl  to  p lov idc sone spcci f ic 'd  c les ign standards for  p le l i r r i r rary
( l c tenn ina l i on  o l ' capac i t t ,  o l ' a r t  exc lL rs i vc  rno to rcyc le  l anc  i r t  N , l a l ays ia .  I . l ence ,  t he
oL-. i . jeut ivc:  of  th is  s lut iy  is  to  prc l i rn inal i ly  cstabi ish [hc s l rcc:d,  l lo lv  and dcnsi ty
lc l l l t ionship of  an cxc lus ive nroto lcyc lc  lane in i \4a lays ia.  T 'h is  iu  turn,  rvc ' t r l t l  rcsul t  rv i th  a
prc l iur iuary nrodcl  t l ra t  le lates thc satLrrat ion f lu lv  (capaci ty)  and c i l 'ect ive width o j
n ro to l cyc le  l ane .  S incc  t hc  es l i n ra t cd  l l cnc l l t  t o  cos t  r a t i o  o t ' t t n  cxc lus i vc  mo to rcyc l c  l anc
is  s t rorrg i l '  assr)c iatcd u, i t l r  the p i rvc l l ' lcn l  design l i fc ,  t l rc  outconrc of  th is  p i 'e l inr inary
nrodcl  , ,voLr lc l  be Lrsc l i r l  in  assessing thc supply s idc,  qual r ty  o i ' l lorv  aud a lso the dcsign
l i l t r  o I  th is  t j rc , i l i ty .

Nrletltodukrgy

Tire in i t ia l  s tc l l  o1 th is  s tL idy \ \Jas Io c le lcrnr inc the sui tat i lc  s i tcs a long thc c-x is t ing
r :xu ius ivc r r rotorcyc ic  lanc of  Fcdr-- r 'e l  I l igh i l 'ay l loutc 2.  T 'he idca \ \Jas to cnsl r re that  the
sr : l r -c tcc l  s l ) r ) ls  arc rvc l l  c l is t l ibLr tcd in  tcmts t l1 ' lanc rv idth arrc i  s i tc  co l td i t ion.  

' l 'hc 
ratc  of

I ' lou ' i 'mr i  nrcan spcL-d at  l r r re l 'n iuLr tcs in te l r ,a l  $ ,as col lcc led corr l inuotrs ly  1 'or  sevcn days
by rncr i tus o1-r ru autor . r ta t ic  t ra{ ' l lc  ( :or .ur t i r . ig  ecpr ipurcnt  (VDt\S) .  Hcncc,  by Lrs ing thc t inrc
occuJ)arrcy theo|y,  thc l lorv rate-dcnsi ty  rc lat ionship can bc establ ishcd.

Iu support  to  t l re  VDAS tcc l rn ic lue,  a v ideo r r rc thod was L lscd to i temisc thc rnean speei l  o f
typ ical  p latoon.  The aclvantaqc of  th is  r rethod is  that  the r rcan s l ]ccc l  i ruc l  densi ty  p latoons
crn be c le lcrn i incd to sLrppleurent  arrd r ,a l idate the VDAS techniqLlc cspccia l ly  c l r r r i r rg the
pcal< hour l i i tc  of  f lc l rv  betu,een 7.00 a.m. ancl  9.00 a, rn.  o{ 'cach lvork ing da1's .  ln
addi t ion,  t l ic  - janrrncd c lcnsi ty  u 'as captLrred us ing thc l ' ic le 'o  rncthocl  at  se lccted p laccs
* ' l rc t 'c  r t rotorc l 'c lcs arc lbrcecJ to s top suci l  as at  a s igni l l iscc l  junct ion or  c .x i t  o f  a
nrotr ) r 'cy( ' lc  l ; lne ln  th is  s tLrc ly ,  thu:  nurnbcr  o l ' r r . roto lcyc lcs th i r t  ocuupicd thcse selectcd
r l re i is  was r ic tcr r t r i t rec i .  r \ . lauturct l  dcnsi ty  va luc c l { '0 .237 mc: / rn ' ru 'as t lc le t . r incd basccl  orr
t l tc  at 'e l lge valuc of  s ix ty  observat iorrs  us ing the lo l lorv i r rg Ibmrula:

L)r :ns i tv  ( rncrrn2)  :  NLrnr t rc l  o f  r r ro lorcyc lcs ( r r rc)  /  Selectec l  arca (nr l ) Iic1. I



l lodel  Dcvclopmcnt

ln thrs s tuc ly ,  two nrocle l l ing tec l i t r iqLrcs tvcrc
( ( l l c cnsh i c Ids ,  I  9 , ] 5 )  an t i  l ) csc r i p t i ve  S ta t i s t i c

ruscd narnely Grecnshie lc ls '  C'cncrai  Modcl
M r-rdel in l \1 Lr l t i  p l t -  Rr 'gre.ssi  orr .

Greenshie ldsn ( lencr i t l  lV lodcl

of data analysis,  t l re lbl lorviug lbr luulas n,cfc uscd to corrclatc
speecl (ltnr/hr). flon'r'atc (mcr'lrr) and clcnsity (mcr,/knr).

theIn t l r is  I l ls t  nroc lc l
pafa l l lc tefs  o1 'nrean

cl

tr lt e t'<t

k
lrj
cl

\ ,1  (v i ) (k)  / '  kr

( k X v r . ) - ( v i ) ( l ( r ) i k l

(k ,Xr ' )  ( lq) (vr1/  v1

Erl 2

rq.  3

E q .  4

r lcan spccd ( l<rn/ l rr)
nrcan ll 'cc spcccl (kn/hr)
density (nrc/km)

"1 am cicnsity (nrc/krr)
{lorv ratc (rnc,/hr)

a

a

' l 'hcsc 
t raf f ic  f lou 'nroc lc ls  wcrc Lronrprr te i l  i iccor t l ing to an idcal  r lca l r  spccd ancl  janr

dcnsi tv  ' , 'a luc. ' l 'hc1 ' r " 'c t 'c  usct l  to  compare the actual  cur i ,c  f i t t i r rg ancl  s tat is t ica l  tcst ing
[ , l s c t i  o r r  t l r c  f o I I o i v i ng  uss r r rnp t tons :
o Flou '  is  zc lo t t  zcro dcnsi ty .
c  l . r lorv is  zero t r t  nrax imuut  densi tv .

N'lcan trcc spccd occr-Lrs ert z.ero density, aucl
Ir lou,-clensi tr-  curves are col .rvr ix ( i .e.  thcrc is a poirr t  o1'maxinrr"rrn 11olv).

Dcscript ivc Stat ist ics } , Ioclel  in l lu l t ip le l legrcssion

f l tc seconcl l rode: l  o1'r iata analysis is thc nrt i l t ip lc rcgrcssiorr cquut iorr .  Thjs nrodcl wa.s
cotnlttttccl [o tleleruriue the gciodness of fit for thc collcctccl clata. I-ike nrany ol.her'
stal ist ical  proceclures. mtr l t ip le regression can slunurl l l " isc thc col lcctcd clata and exanrine
thc signi l icart t  t rcncls stat ist ical ly.  I tegrcssion tcchniclucs arc closcly rciatccl  to the
artaly.sis of r ' i l r iancc (ANOVA). Tl ie signi l ic iurce levcl  anr l  lhc l t r  of  al l  thc analysccl  c lata
u,crc rrsctl to sclcct tlrc i:cst nroclc:1.



i \ ' l  odcl f)evclo Jrmen t

ln  l l r is  s tuc ly ,  l rvo nrodcl l ing techniqLrcs wcfc uscd nantc ly  Grocrshic l t is ' ( icucra l  i \ , lodcl
( ( i rccnshic lds.  i9 l5)  r r tc l  Dcscr ipt ive StaList ic  lv loc le I  in  lV lu l t ip lc  Rcgrcssiou.

Greensh ie lds '  Gcncra l  N lodc l

ln this l l rst  rnoclcl  of  data analysis,  t l rc lbl lorving lbrmLrlas \ \ ,erc uscd to corre' latc 1hc
parilurc(efs o1'nrean spccd (hnr,'hr). flou' r'atc (rrcllrr) and clensity (mr:/knt).

rl

vltet'e.,

k
k,
ri

\  1  ( v r ) ( k )  / '  k l

( k ) (u i )  -  ( \ ' i .Xk r ) i  t !

( k , ) ( , ' )  ( k , ) ( r , r ) i  v1

' l 'hcss 
t la l f lc  f lc i rv  nrodc]s wci 'c  corxprr tec i  lccord iug to au ideal  nrcarr  spercd ancl  jam

derts i tv  va luc. - l 'hct , \ \ 'c lc  r lsc( l  to  cornpare t l ie  i tc tual  curvc f i t t ing aucl  s tat is t ica l  test ing
[r ' rsct l  r r r r  1 l1q f9 l l1r \ i , i r rg { tssr . ln t l ] t ious:
n Fiorv is  zc lo et  zcfo c icr rs i ty .
o F low is  zercr  at  urax i rnur .n densi ty ,
c N4cau trcc spccd occLus irt z.ero l lgngil-i,, r luil
o  l r ' low-t le l rs i t \ , '  cr - r rv€s are convcx ( i .c .  thcrc is  a point  o l 'maxinrr" r r l  f lorv) .

f )cscr ipt ivc Stat ist ics l loclel  in I ' Iu l t ip le l legrcssion

Tlte second mot[ : l  uf ' r iata aualysis is thc nrul l ip lc rcgression cquat ion. Ihis model rvas
contputecl lo clelc'r-nriue the gor,rdrress of 1it ftir thc collcctccl clala. Like nrany othe r'
stat is l ical  procct l r : res. mrr l t ip le regressicln can sul l -ulal ' isc thc col lcctcd clat l  and e'xanrine
t l tc srgni l icart t  t reucls stat is l lc i r l ly.  I {egrcssiou tcchrr ic lucs arc_ closcly rclatccl  to the
analysis of ' r , t r i i r t tcc (ANOVA). The signi l icauce ler,el  ant l  thc l t r  of  al l  thc anrlysr- 'c lc lata
u cr-e rrscd 1o scr lcct thc bcrsl  rnodcl.

Eq.

lic1.

L Y .

rrrtran spccd (l<rnlhr)
rrrcrirn 1icc spccd (l<nr/lu)
dcnsity (nrc/km)
jam clcnsi tv (nrc/knr)
1'lorv r-atc (mc/hr)



Results

f , igulc 2 shou, 's thc l incar rnodels ol ' lVlean Speecl-L)cnsi ty at Spot L I t  r .cnclers a visual
impression orr thc natLrrc of thc cl istr ibLrt ion t i t i t t  serves as the basis fol  thi .s analysis.  The
mocleI rvas -qenclatcd rvitlr thc bcst straiglrt l ine sLrch that the sunr of squarcd dcviirtions
l lom thc l ine is nr ininr ised. ' - l ' l r r '  intcrccpts ol ' the regressir ln l ine at the vcr l ica. l  ancl
hol izontal  l txes arc fhc valuc of . janr dcnsity and i l 'ee meiur spc'ed rcspcct ivcly.  Thc
corrcsponding cst inrul iou of lhe . janr dcrrsi t ics and f i 'cc mean speeds fol  al l  .s i tes alc
tabLr la tcc l  in  Tab lc  l .

lv4ean Speed vs Dcnsrty for  Spot 1
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' fable 
1 :  Nlean Specd - Dcnsity Relat ionship

l.'r:rmula Janr Dcrrsi tv Vlean F ree Speed
mc/knr
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Fiqurcs J l r t t l  4  shou' lhc re l l r t ionship curves [ re l$ 'cerr  f low ratc,  c lcnsi ty  and nrcarr  spccci
o1-  t l ie  typrual  spol  (Spot  I ) .  l t  rvas indicatcd t l ra l  t l rcre is  no s igni l icant  d i f ferencc
bctu 'ccn Crccnshic lds '  r r roc lc l  ancl  \4ul t ip le l tegrcss ion nroclc l  approaohcs.  T l rc  r r - ru l t ip lc
legression lcst i l ts  o l  a l l  s l io ts  a lc  consic lcrcd good rv i th  a l l  R '  va lues h igheL than t1.980
and at  s isn iJ lcance levc ls  lorver  lhan 0.0t )  I  .

Flow Rate \6 Densi ty for  Spot 1
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Figurc 3:  F low Ratc vcrsus Dcnsi tv  N' loc lc ls  lbr  Spot  I

FIow l tate vs Mean Speed for  Spot 1

Greensh ie l ds 'Mode l
q = -13.327v2 .r 753\t

MullipLe R.egression Model
q = - 1 2 . S 5 9 v 2 + 7 5 3 . 3 8 9 v

R2 = 0.984
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h4ean Speed, v (km/hr)

I : igurc: l :  I i lorv  Rate vel 'sus i \ ' lcan Spccd N{odels lbr  Spot  I

Thc' col)rprrlc'd valr-rcs of saturation flolv obtaincd tl 'om ths l lorv rate, density i ln(l l .uearl
spced nrodcls  ar-e tabulatec l  in  Table 2.  The i rveragecl  s l tura l ion l lou 'va lues ! \ /ere usecl  in
t l re  s imple rcgressio l l  aualys is  to establ ish the re la l ionsl i ip  betrveen satura l ion l lo lv  and
c1' lcct ivc lanc rv ic l th  o i  an cxc l r is ivc ruotorcyc lc  lanc (F igLr lc  5) .  Clo i rs ic lcr - ing thr t  t l rc  Rl
ra iue  ob la incd  i s  0 .999 ,  i l  i s  j t r s t i l i e t l  t o  use  thu  cqL i l r t r on  l r s  an  i r r i t i r r l  gu i c l e  i n  c l e te rm in ing
thc eI l 'cct i r ,e  rv ic l lh  arr t l  c i ipaci t1,o i  thc rnotorcyc lc  iauc.



' I 'ablc 2 :  Averagc Valuc of Saturat ion Flolv

Salural ion Flow versus Ef iect ive Lane Widlh
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Discuss ion  and  Conc lus ion

In t l . ' is  s tudy,  thc capzlc i t \ /  n f  nro lorc:yc le lancs is  t l re  nreasureute l t t  o l ' indc1:crrdcnt
tnoto lcyc le t la l ' l ic  (cxplcssccl  in  sal r - r rat ion f low) on thc ef f t 'c t rve lanc rv ic l t l is .  Sal r .nat ion
florv is clc{lncci as thc nritxiurur}l r ir lc of t lolv of nrotorcyclcs that can cross the stcip l ine ol'
t l tc  i r1 :proacl t  rvhut 'c  Lherc is  a cr tnt inur l t rs  qt icr rc  o l  l l lo to lc \ rq lcs.  F ' igLtre 5 shorvs t l rc  f l i ,c
c lata points that  inc l icatcd a l iucal  le lat ionship bct lvccn satr - r rat iorr  l lorv and cf t -cct ive lane
r , r ' i d rh  o l  e re  I us i vc  ruo to l cyc le '  l anes .  Ccnc ra l l y ,  t hc  ou tpL l l  o f ' t h i s  s l udy  scen rs  s i r l i l a r  t o
thc stur ly  conductcd by PLrLr l ic  Wor l<s Dcpart rnent ,  N, la lays ia ( , , \ r 'ahan 

' feknik  
Jalan l3 l l i7 ,

PWD),

r \s  shou' t t  in  F igurc 2,  thc major i ty  of  co l lectec l  data aocunrrr la ted at  thc f l ls t  hal l ,es

l lo l i ion of  thc st ra ight  l i r rc  u, i t l r  t lensi t ies laneing r rp to aboul  3-50 nrc/knt  ivh i le  mcarr
spced rangcs l io t t t  30-55 kni / l r r .  In  adr i i t ior r ,  F igLrres 3 and -1 show t l rat  c t - r l lestet l  data l ics
r i ' i th in the r r r i t ia l  halvcs oJ ' thc l lou ' ratc .  c lensi ty  i rn tJ  rncan spccd curves.  T l rcsc sccn' l  to
inc l rc l tc  lhat  lv la lays ian rnoto lcyc l is [s  percc ivcd good l id iug corrc l i t ion * 'hcrc there is  no
crr t t tgcst ion a long thc cxc lus ivc n ' lo lorc\ /c lc  lane. ' l 'h is  condi t ion is  tcrurErd " l i 'ee l loq" '
u , 'hc: rc  u iot i - r rcyc lc  can t ravc l  at  c lcs i rcd s; lecc l  u. ' i lhoLr t  bc i r rg a l ' fcctcd by, the prcscncc of
altolhcf n'rotorL-yclc, l- lorvever". t l irs f l 'cc flor,,ccuxli l ion exist ul 'rdcr low lo nrocleratc tralt lc
1 lo* 'u tc l  rv i l l  ccase as t r l l ' l ic  inu 'cascd steadi ly  unt i l  oapaci ty  is  le t rc l icd,  i .e .  thc
max j l rum pcl in t  c l I  the palabol ic  curve.

I " r 'o t r  thg colnpal isou bctw,e 'c t t  nru l l ip le rcgrcss io l r 's  urot lc l  i ln{ l  Cfccnshic lc ls 'nroc le l ,  i t
r lay be in f -errcd thal  t l rc  c lesc l rpt ivc Ttat is t ica l  ; rn i r lys is  in  r r r r l t ip le regrcssiou of  the
rc iev i rn t  l . l i r l uu re teL  ru l l l i o r r sh iP  s r rp l t r r r i s  t l r c  qcnc ra l i sec l  G recnsh i c l ds ' n todc l  r r scc l  as  t hc
basic guic lc  o1 ' th is  s tLrc iv .  As such,  lhc rcsr . r l ts  of  c lat l r  in  F igLrrc 2 rvere usc ' l i r l  s incr- :  thc
valucs c l i '  janr  t icr rs i ty  ant l  nrcan f rcc spceci  wcrc apprarsccl  by s i rnplc  rcut 'css ic ln
t rodcl l ing.  l lc r tcc: ,  thc lb l lorv ' i r tg  cqi rat ion c lcr ivcc i  l i 'or r r  [ r igLr lc :  5 nray be convctr icut  as a
prc l inr inary nroc lc l  rc lat ing r r roto lcyc lc  lanc capaci ty  (Qn.u.)  r . r ' i th  the e l l 'ect ivc lanc lv ic l th
(w) :

Q, , , . .  :  1329 . ,808w . . . . .  Hq .  5

Notc that  t l tcsc resLl l ts  nccd to bc st rppor tcd rv i th  data l i 'our  h ighcr  occr . rpancy condi l ior rs
bccausc a rv idc l -v  d is t l ibutec l  data col lcct ion r . r , i l l  incorporatc bet ter  conlprchcnsive
rnoclc ls ,  lo l  i t is l t r t rcc.s i t t tu lat iou uroclc ls  t l ra t  descr ibc thc t t 'a f f ic  operut ion in  a rcal is t ic
l ' r . r r . ln l tcr . ' l 'hc dcvelopnicrr t  o{ 'nrotorcyc lc  lar rc  s tandarc ls  in  Mala l ,s ia is  r -ecogniscc l  as nc. , r '
l t t tor r ' lc 'c lgc aud is  v i t i r l  ar rd s igni l icrnt  fbr  thc sal 'c  ancl  cct lnorr . r ic  dcs ign o1 'cxc l r rs ivc
ntotorcvc ic  la t tcs Srnr j lar  to  other  c lcs ign stanclarc ls ,  r l  nccds to be devclopcd
s, \ /s lL i l .nat ic t l ly ' in  o l t ler" to prodtrcc:  c les ign gLr idc l incs ancl  p locecl r r lcs that  arc depetrc lablc .
lcus ib le i l ld  i ) ract ic :a l .  As sr . tch,  fu l ther  s tLr{ l ics arc ncedet l  to  look in to ot l ier  aspccts such
l rs  thc dcsigu cr i tcr ia  of  t la l ' I * tc  I lorv,  lcvc l  of  sc l i ' ice,  c lcs ign l i l 'e ,  c loss-sect ion,  a l ignurcnr ,
c t t r  i ru t t t t tcnta l  cor td i l i t . r r rs ,  t la f f ic  r 'ne lnagelncut  anci  l taver t renl  s tn lc turc.  Dr"rc  to thc h igh

l r t tpulat ion of ' t r rototcyc les i t t  i \ , la lays ia ancl  thc i r  h igh i t r jLr ry  r isk involvcnretr t ,  thc
pr t l t ' is ion t l1 'a  s t l t t t t lan l  scglcgatcd nrc l t r - r lcYc: lc  lanc rvcru ld uteal ts  solv ing the key problcnt
o1 ' r .oad rcc ident  in  N{ l r la1 's ia.
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