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ABSTRACT

The purpose of this study is to analyze the performance of the road network according to the penetration rate of autonomous vehicles
(AV) of Level 4 or higher and the change in traffic volume. First, prior studies related to vehicle control variables of AV were reviewed,
and future traffic demand in 2040, which is predicted to have a 50 % market share of AVs, was reflected in the simulation analysis. In
addition, the change in traffic flow of continuous and intermittent flows was analyzed by increasing the AV market penetration rate and
traffic volume of passenger cars, trucks, and buses by 25 % step by step from 0 to 100 %. As a result of the analysis, it was confirmed
that the travel time increased as the traffic increased, and the pattern of decreasing the travel time due to the increase in the share of AVs,
that is, the development of technology, can also be confirmed. Furthermore, it was also confirmed that the traffic speed showed a trend
of increasing as the share of AVs increased. In this study, it was confirmed that the law of diminishing marginal rate of substitution (MRS)
was satisfied by calculating the MRS according to the combination of traffic volume and speed while increasing the market penetration
rate of AVs. Furthermore, it was confirmed that the convexity of the indifference curve was also satisfied in both intermittent and
continuous traffic flow environments.
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LME

HREA7%E B AFATY] deke A 2 A A
FIskL lom, ofi= akE oo} §-HehA AeTAFERL
UAM(Urban Air Mobility), 384153} 5 2nle mela]e] A
22 98] G Solr Dl BT Ao et ofof
ge TdeEe] 4 2, & B9 AT mlejEs
o] el TE] el 2027 dllde] ShARkeTF A e}

[l B3 HE, & A Y7k &
A Bl Bask AR TSl vk mEgl 20201 59 AR
T AP o] % 202330 A= 1570 Al =(2470
ZFolH, 2025W7HA] A= 1) BE A =2
P A Sl Utk

o

ATt T el gale uEe] B
H A5 shY 29| A 75 AT 24 ulE SR
olo] W w77t T HiEHS I Y & Ug He=E
o Z3c(Pakusch et al., 2018). T3k 2025~2030 3= 721

2 3 AeTRAEA] FGsL ol Fold Ao s Hrgslal
SO H(PwC, 2019; Calvert et al., 2017). TJE0], 2046139] o]=
W A7) A1) ek F 50 % opde] w3 o] AeT3
Alegge] A SR} Bl Aow AYsie, nhEwe)
TAle] mRoA T3] AT AFsAfet AET tisalEo]
Wz =9 Ao g &=aka gItiAustroads, 2022).
ARFAAEAE ISR W8] 78 2 AT )
A& 743 WAl A 53 24 WA} A1S
TN U5 5 glov] A 7k AR AN FHE 5
FhFYe] syl uet o] 55 Aol A Jge
B Ao 7 At Calvert et al, 2017; Femnandes and Nunes,
2012; Pakusch et al., 2018; Pinjari et al., 2013; Talebpour
and Mahmassani, 2016). T3} &P Ex1e] B0 2 g8k
7kl we =2 eI 4dso] S71 Zo]H(Mehr and
Horowitz, 2020; Stern et al., 2018; Wang et al.,, 2017), &34
AFsxke] E9E(Market Penetration Rate, MPR)o| Z73k==
T Aol vixke S84 ke o 2 vEkd Ao 7 e
(Lu et al., 2020; Park et al., 2021). o]¢} o] A& 522}
AubalEat 3 8 SA4o] vang mrye) AsFAs ket
QIAEA} EAH] g AS nlel W AH B 550
n| 2= gkFdo] Aol Aot Al-Turki et al., 2023).
x|, AheFPAFEAte] EYPo R Qe =2 UES =4
gk AT TA) o] WA Zel, o]
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gk aEEEe] WskE 48] njE dold ==l wiskE
ok BT} Slrk wehr, AeFAFeAte] B2 UES
Fdol] EAE ASE AR i) ALFAAEA] &
2 ar's s STl mE w29 e WSt Ar At g,

I
o

The S 7I9Ist] A1) Tk vhgo . thle AR
B2y B 5 Teldh ARlold B4 g8 s R
k] AEA 5 AP BB JTS W BEFL Sk
WS B3 AR Feiolie) BRI, FEEDSwe]
wis} 9 ] vislel] W wEge] Heho 2 AT ARER

=

2. MY A

AeFaArsare] o2 QIgH uks- 3 Wste] digh vt
- sl o] FoJR|2L Itk Stern et al.(2018)2] A=
AEFBAE] A15E AlofE S8l itk Akde] A&F 71e
= 257] Hol= aE et e F deS Wk =gk
Talebpour and Mahmassani(2016)2} Al-Turki et al.(2021)2]
St AgTaAsAle UukAlERfe] vl el aE-Fe
S40] delgks Ytk
CHEo], ER2del] dnkabsatel ARaraalEsate] sl w
T2 &5 wiste] B e Fuie]ellx] Ehaks] o] FojA|aL
It} Lu et al.(2020)= ©&FE to =2 3k ARl 7]
AT Eqralgh VIES A BT AEFPAE2HAV) EHEC]
Solel| wgt §go] SAPH o= TTMIE Bom, 2853
AFsAke] 100 % 29180 298 49 A 1E 552 T2
Aubgaigt 2 urk 16~23 % 7R B

T3k AlEEolAS 7Rke R wiEE: skl I AETegAlE
2} =909 a3 tisiA] Park et al.(2021) TRERoA 71
Rkl 271A) SR of deiAlERpE SA S Hi A
Zro] 158 % S7FUAIRE dd 49] AT Absate] E91E0]
100 %7FA 71kl whet 91 %2] Wske-5 Blow, E9E0]
100 %9l =2l =22 40 % Sd 37} ke AT
AIE AT ol uEEe] SUHRE oslele S AET
PEA] EYE TV B T e gtk Al-Turki
et al.(2023)2] SN E TAPOA AeTFePAEA] EYPE]
50 % Gl o]25E W Bt VeSS B3l ™, Jones
and Philips(2013)= A&5e] “Jejollx] CACC(Cooperative
Adaptive Cruise Control) 75| $l= A& AFsate] E4E
o] 40 % = T o]Fd| uF ZF sfXe] o] A2

stk

N0




T, TR 0 gRRe) e Tl RS B A5
245p7] s ARFAAEA] AsA], A WA, TFAC]

WE
°
;

APt S7Ae] S0 e F S o8 HIAA W
ABH o)A 7uke 2 B Al @o] gltk. Wang and Wang
(0172 SRS} ALTFAAEA] F5H71E 98] 1A
A ANEe]4] VISSIM 7[Rko 2 3F oli] ARa5-3gAFs2)
= &k wiske] Fo] 7] wiiel] wse] e Ao o
53 e nelom, 34 A5 Fok ARFANEA] F
e dibbeain o 2 JoR =SHI:

Sukennik et al.(2018)& A&FPFato] £ E =2
et BaA sl B ATE 919} A_FAATA] A
AL Fhgs) St dlslel 54 AL A 5 gicke
714< vlele 2 VISSIMe] Widemann 298 83 &
B3 RESE WA 1P E2E o s EAR B
o 23tet Widemann74 RS 283510 m, a1&wgo] g
Widemann99 R4S AR5t TAPFe} n&w 2o 28734}
A B ol we 13K B2 &% BiskE B4tk
o] AALol] TAIRC] A9 &% 48-52 kmvh EZo A 2853
AFs21e] EYE0] 100 %ol B2 838 1482 % 27|38k vk,
DEERY A% g &E BRI 1) 1567 %W 4G
Uik 5 31 FYeex] ARAR]e} S]] e} =8 85o]
A% g slof she EARHTE 2 B9 B34S el 5
J2-5 APk ok 53k Kim et al(2018)+= &/l I&5=
2 AR ARl 9 AReTdat S0 2 Wzt
© v i EE etk

9, ASTFAERE DAFEATE o aslel o kg
o] T W=, ZpF It ARE B F2 HHos AP A
Fgloma FRFsPo] 7156 (Talebpour and Mahmassani,
2016), o]t 7ked A ars EATS] w8 87 A
7] 2= glon] AFF o 2 A ATl RF-o 2 ol #ukd
¢l =2 UIEYAY o FAo] e Ao odri(Mehr and
Horowitz, 2020; Stern et al., 2018; Wang et al., 2017).

31, Muhammad et al.(2020)¢] 37 = AF&FlAFs=],
AT, ISR, A 7B F) A BUE
A B ALFYAEAL BFEo] FolIsS v g3
B &5t SRS W3lom, Al-Tuki et al(2021)% AF&F3)
g EUE P B4, WY 5F, LAY 94 PF
S a0l wet ek 5= glom, ARFPAEA Egel
A9} BE, A5 v HAues ] fPor o8 avEs
Soiske 7hs/ds RIStk

A dheieel AeFAAEA B8] AETo1iE 5

3 ARPeATS] A5 TS ge] ARFA HgnE TR S

S

o & & or

78 olFglov] £ WERe| E7 F 9gYel ghe o}
W 50} L WEFAN] G W TR WEEF
wislo] Tk AR Bl RAT AP RET Agolth

Wb 3 ol 2K A 7k 52le] 2], 371
e So) 59 AEeel ol welel] i) 28718 Tae
shualol vlmo) AT EURS W Tefslel Ao,
AaFAEA] B FAI0) mEFae] S W v
78 AsRY 22 s WskE wsh gk

3. E2 HESH] o B0 BMERE

3.1 SExpE=Mut SHIiME

ARl E(utility)o]et Ask 2lghe 24 Q) Hi
S W, o)t Al USRS vk 2ol7] whiel
5289 WS AU Ve 5 e A94 &-8(ordinal
utility) 22 AA| =2 3 FxPE=H(indifference curve)S 719
2 YR = Qlek oA, FApESH0)RE 2BRA] LT
R T O R Y
Zo R, FAPEIALE Soldkehs 718718 7HAHA XA
o e "ojdSE U 2 8558 THE SAEERA,
strong monotonicity)S 7}tk

Fig. 19X A¢} BFole] &8 Alololli= ol Ajol& =77)%]
SEFAIRHA~B), Fig. 2004 A(Z=> B)3¢] x| DFolA <]
Z3RT} Hulsh) o] AsEE(strictly preferred) #A1S 7147
o] Eq. (1)°] AdHgcKMankiw, 2005; Lee, 1994).

UX,,Y,)=UX, Y,) < UX, Y.) < UX,, Y,) Q)]

o7, Uk, y)i= AsHxst y)7t 7= S8 (utility)& W]

Y
slope =—MRSy

Ci—1 !

i slope =—MRS,
Y, 1

A i A
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Fig. 1. Indifference Curve and MRS
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Fig. 2. Convexity of Indifference Curve

TEgh AP Qo) tisl E-55h RHESY, convexity)S
7™ (Fig. 2 =), FApE=rA9] 71871 SAHARE(MRS,
Marginal rate of Substitution)S 53 &=, Eq. ()<} 2tk

__ Ay MU
MRST,y_ Az - M% (2)

olul, Ay/ Az xAIst g ] Hslel] whe yAisle] wslek
& oJrjsh, Fig. 194 A(S=2 B)elre] Fapa=iile] 71271
gl & 4= Qlek R, SAIHARES: 5 Ast Alole] $AIES MU,
marginal utility)e] Bl&ole} F& 4= 9low, yAsl Ay T
Hgke 24 A7l B8] Wsh= MU, Ay 2 Uepd 5= glom,
TRPAIR aAfgle] Jo] Axvhg ko= A7l= 580 st
E MUAzZ JePd 7 Slth(Lee, 1994).

WE FORIME Folxl =2 SRR 7, Als A, 7=
T Do BEA] S S8 s E4(performance
analysis)©] ZQapw, AEFPAEA}E 7|ErEe] LR Qg
T B ddRore] =2 UES M s wst B4S
EHog gtk oM B delrs woE ksl a] s,
ApeAbeAt 7o) WaR Q1 JRe wedsh] S18) ATt
A EUEMPRYS S7M7IHA akgget See] 23t ue
SHAIIAE2] AfolE B3l AR AlRH(law of diminishing
MRS)¢] ¥ o5 eiQlslal Fapdide] B54) S3&
Sl Wl G @AM s Wl itk

3.2 HAEZA HA| & MR TR

MOLIT(2022a)= & Sllx 2nke midlgje]e] $4] AH|
TAS ERE e Pl 2o, S dEsiion], 24
< 5o AeFPATAS 2027950 LA Do gl gl
4] AL A3} §7) 20359714 9 AReFAAE1]
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AAIE EE 50 %E BRSSP S8 AAE A=
gu] g Qe 715, Aul est a5 SRR AAS
FHIFRAL Ak olefdt =7ke] AA ERAPIE FHarste] AT
AFsAF e A7 FEelAl diEde] AgFPREA AP AE
50 % AHE MEEFE) o SHEIES AE A A0S
Fom, S AE VHke g ARM WSE AAsIth

AT EA ke 14 3, IR, EAlE, AR
B2 Bolke] HE7} 36 Qzelelo 2 37 AAJsI o,
TAaE Foke] AEvke] SHEC] WA 4 %R I =2
HI&2 ZARERICE B85S 30ulie} 50uie] SR ) 25 %=
7P & veS Ao, AgTgRbsalet dE A )
7o) Q0] 56 %= ‘gl HTE JH o R 2 Hlg= e}
Wk tiEo], AR Al SES e =2l WA AleA)
T AETIAEA T AR vlge] 50 %7t Ele AR AR
o 2HE] 109 21 20334, 2035, 2040y, 2050e] 42 H=2
Sdslon, o] & 2040d0] A2 48 %= 71 He HIEE
SHH A

A E BAPIR)= A @A Yol AReSaAFs 1t
o] EA) FBE 3] vkl Sl ikt AA2E A,
5 oAl i SES dEdo R wkiE 4 Qe RS

2 2Pgesitt AE 7Rk i) 3 = ke

U 17420) T g oEekst Qe Qlor, W

Sae) TR AT QB AT AR5 548 7R

23 e BAPIA] HHOE 2 5 ol P =B

£ AT B A RUES sl mOIAE B
2

S glek e, EOREE PYF WE FYag A=A

B g ) A5 @A) A A A @
A5 BE3G0R, 12329 e 2 Al Als sk}

Fig. 3. Analysis Target Site



Fig. 4. Example of Geometric Changes

P 7o) AlE 1= 14035 1903714] thkshA -Adw)e]
Atk

3 77k A= T3] A9 AbAE 9 AR F3H o
Jom, A A2 o] 74 v 122 17 %(877h), 222
33 %(1577h), 32K 26 %(1277D), 42k 15 %(773D), Sk
9 %(4TRHE T itk EAUPEA] 718 AlE wAkETt
U= TRl FY Al HE 332 oPH103D)2 wiERR
3 AT 232 oJsl2R)E SRR RS B3 A& JH
2 7R WS B3 T ubdRle] TR B dRe] 24
Z1eysksiti(Fig. 4 =)

33 EAMHAIKIS| 2040 B ME4Q OIS

2 AFoME QA weo] ofd e ofsl At
AgFAER ] APFE-E 50 %7t B Ao R o Ew= 2040
o] A WS wgsh] fls A s F9E AS3Irh
2040 el 58 &S §J3 ST g H7kas
DBY] gAMEZ3A O/D 2 VEYA AEE 7Hke 2 315
H, 53 g el vk Bl sl 2 HEAF(S5H)
4 KTDB #55 2833tk

KTDBe] tizlissd7e] dixd A1 dhde= A 2040112
o OD wEes 34 v, TPy 712 AR 1Y ODE
83l aBAVd FARZIAROIA A B A )T
AEARE} Jeg dH9IE 283l HFA] wads A=A
o} o] 22 S 53 TEE ) a5 4295 VISSIM AREEo]

Table 1. Duration and Average Concentration Rate of Peak by
Region (MOLIT, 2022b)

Unit: hours, %

trati
Sortation Duration Concentration
rate
. peak time 6 8.08
Dacjeon non-head time 12 374
area
late at night - _

A B8 915 MOLIT(2022b)2]  "wEA1 Ex9971R)2(A)7
2P, ol AABEL Sl A HFHl3T A5 E T uiddd]
580l 8985 A83le aF 7Rte] HFA] wEge s shlet
o] AlEdlold A4S X8kl Table 1 3x).

B 7] A we 5s ol 58 R Ee =2 olgAt
Bo] TN TR ]z R awt AR HIge] o s
ol& 53 AR B Eq. (3)% £k

T=T,1+a(V/O)P|+F7A% x 7+5A A3)
A7IM, T H2 FPARH LN} v, &)
Tp: H3 AFEFAHARE, )

v 83 aEIHPCU/A])
C : = E3KPCU/A)
a,f = 3RWE 715A  (FHeFkm)/[AFEE ARPIA]

Thgow 2 2aje] 20404 o) IE e oS 9] T
o) Aende) e s, Eu AR R EEA) o
ERSPEE Fa BT 1) ASaEU} apgmE el 2]
£ Ul 3182 Aolsln, ofdl 97} 518 slrt olof
glci(Korea Development Institute, 2008).

weba] £ 4] ek gAYl JIFERE 15 %, 7IEk
T8 B2 30 % ol8e] VIeS Agsislon, oAk 1
42 Eq. (4)9F 2k

ﬁst 7.]‘?1}3
e(%) =100 X ————— 4
fl}bé “4)
714, € 1 QARH(%)
ot Sy B4 At o8t Fa9] FAHwEF
(PCU/A)

fo s gze] BEmEERPCU/A))

34 XETHXISKIC| XHFERH

WE UESA 9 us #e] Al=sle] BAde] St wet
HAJA alE AlEdo]de thdst s dEul Alo] Al
skl HAskhes 8 4] =1 5 shelth(Lu et al,, 2016).
HAE AlEgo] e AR A k% Rk vkdsh] Sl
AR} he EA o] sl AHgh Al Alofwgre] Ao
Z 93tk

20l 8- WA Aol 228 VISSIMS| Apd=

% rdle Wiedemanno] 725t 42 P8 2ES 7wko &2,
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o] EyLe {35 E(Free flow), FH(Approaching), F=&
(Following), B#lo]=2] 4714] SAYPEE wkdslar glom, A&
FPAEA] 5 E ARAHA ] gk w23 Asst
Tiso) ghe AL £AsE o o} o FARelw Wike
PFS vl E A o] QtiPark et al., 2021).

VISSIM-& Wiedemann 74 % Wiedemann 99¢] F Z&-9]
=Rk AlE] 9 B2 3RS ks A 5 mdlle] 7o)
7Fs3HPTV Group, 2020). Wiedemann 99 A5} 3% el
2 Wiedemann 74 2513} wje- fAFSHH, Wiedemann 994
A A8 =Pt Al frAlEn 2eiv 4R IAIRRS
Wiedemann 74 R9l= thaA| Alkew, o195 g 7Py gt
EL 9 el gk whdo] 7Fsab, Wiedemann 99 1278
uyHg== vk Eq. (5)~(10)3} o] ArgE(Motamedidehkordi
et al., 2016).

AX=CCO+ 1L, (5)

ABX = AX+CC1 « v, (6)
A7, AX : At SRAEE Alele] B A A AR (m)
CCo : BAA|(m)
L,y @ A8Yxke] deo)(m)
ABX : & P E)(m)
CC1 : AeA=gt Sk 7k 2FFARNs)
Vggouer - WA TR H 2 S(m)s)

Eq. (5)¢] CCO(standstill distance)2 g=H 2}k Afole] Ya}
= | Holx A R Agjelw, Bl o] miiaE %At
7t =S sl7] S8 fAlskE AleA oA eh o] 21
HESR] 9=t} Eq. (6)2] CCl(headway time)e 3% 27}

FrAslE e AR RS JnE:
SDX = ABX + CC2 ©)
SDV:AX =CC3 « Av + CC3 « (—CC4) (8)
CLDV = —(CC4 )
OPDV= —CC5 (10)

A7, SDX : % Aple] Agro A Hr) FE2m)
ABX : H29bd72)m)
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CO2 : F7V0= kARl Hofshs A2(m)
SDV : 7RI SAp} =21 Aol Hestar Qirk
Qsh= A3
CO3 : BgRe 1A TR e A
o

COL - FARYo) APt L7} = B9, A

5182 0] (kps)
CC's : FRAgo] AP S} W 35, Ho)
5182 0] (kps)

CLDV : 732} Aple] &7} A8 A1 Skt
L Qashe A

OPDV : 2327} AdsixegHet =2/ ofssial Jlrfar
Q145R= A3

Eq. (7)9] CC2(following variation)= 3% “Jejo| o
AEE Algkeim, xAo2 d3) xjgko 2 o]F3lr] el Yah=
EIAZ(ABX)E T} drht T AglE fAlsl ok sh=AlE VR
™, Eq. (8)2] CC3(threshold for entering “following”)2 7+
o] AREE 2 TRIE gefgitt Eq. (99} (10)2] CCA(negative
“following” threshold) & CC5(positive “following” threshold)
© 7% N & Zo|(mis)yE AoahH, CCA= 3 el
A9] &5 JolE Alofslal, CCse= 71 IS &= 2lol&
A ojslt Motamedidehkordi et al., 2016).

£ 7] d&RF S S AEFaAEAe A8g
Wiedemann 999] xjek&Aw<a= AHA|AE] CCO(standstill
distance)-2 xpgo] AAZ vff 2} 1F P02 SRR s
0.5 mE g3t em, 2FFA17F CCl(headway time)= 0.6sE
AAsIT) eFAAR] CC2(following variation)= 0sZ 283}
o, 7= CC7(oscillation acceleration), CC8(standstill
acceleration), CC9(acceleration with 80 km/h)e] ¢ 242} 0.4,
3.8, 1.8 m/s*S 28315501, Wiedemann 749 Rdle =7}
QA meabd FhEskal o] QIAIGRS As) xpste] A
S w Ao whe} Gep, 02A) gowl LA dahs
257 o] 53 AY 7St Wiedemann, 1974).

1 220 283 Wiedemann 74¢] H4- bdAel= Eq. (117
o] Uepd = glom, jke] Ha sk Auks vl =% AR
Seo] Aol vjgEighck o7 o] =9 ARk A8 AfeF i=
F= 2] @ 4= i Motamedidehkordi et al., 2016).

A S

ABX = AX + (bx gy +bz 4y + 2) « Vv an

o71M, ABX : FH2eFdAE)(m)
v ATHeR o = AR £5(m/s)



z 2 (0,1) 9] e ghelm, o] 0.50]3L FFEHA}
0.1591 A7t
AX 1 5 2 Alole] fehs et7ele Aojehs Wi
A 712)(m)
b g+ TEARS ST SRR 2% 5 ol e
ba,y 1 FE712S] HlFeke FYARIo 2 29 5= Sl
2

B e AR R4S S8l ASFANEA 48w
Wiedemann 74¢] 2}kl Bl =48] 0.5 m, Bl
ARY 0.5%5 2-83llor, dnklere] BoaprAz)(1.5 m) B
BAAFARK0.9%) B} 24k 1F 314S S A7gel ApRke]
SES O WET 52 585 IR F ARS sl Land
and Housing Institute, 2022). Wiedemann 74+ =A12] al%
47} S mdgshE o dukdo|n, Wiedemann 99+
AR} Sle AETERe) B2 AgFoNY 18-S BEY ke
g o g3HLu et al., 2016).

wfEpr] & el TRl EAe = Wiedemann 745 8-
Blom, ddfe] BAdx= Wiedemann 995 F-8-315T)
w3 BE Eee A8T8AsRte] 49 Wiedemann 743}
Wiedemann 99 55 50 kivhol] 143 A5 o, dvlkxke
48~58 kmhe] 912 APgaigict 24 524 @S flsl ARt
9] £ AFL "N WA, o] FA1H)(%)
£ k3130 H(Daegjeon Traffic Information Center, 2023),
g} ik 2] WSS Sl HEaHA] ok, ShEA)
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Fig. 5. Changes in Average Travel Time according to Traffic Volumes & Penetration Rates: (a) Intermittent Flow, (b) Continuous Flow
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Table 2. Changes in Average Travel Time according to Traffic Volumes & Penetration Rates
Unit: Seconds
AV MPR
0% 25 % 50 % 75 % 100 %
Traffic volume
Current level of traffic 806.17 791.45 787.14 689.18 682.29
25 % increase in traffic 1050.01 1021.22 935.76 815.84 772.64
Int ittent
g eg;’; e 50 % increase in traffic 1283.80 1225.75 1141.47 997.32 933.74
75 % increase in traffic 1693.39 1574.15 1421.30 1142.01 1058.73
100 % increase in traffic 2041.44 1913.04 1586.49 1283.93 1219.51
Current level of traffic 511.46 508.71 503.66 487.28 485.03
. 25 % increase in traffic 525.11 519.80 509.94 496.72 491.58
Corggl;(’“s 50 % increase in traffic 562.99 552.33 547.13 510.72 508.75
75 % increase in traffic 796.85 782.48 737.16 625.01 615.76
100 % increase in traffic 929.78 901.30 823.92 776.90 765.92
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Fig. 6. Changes in Average Speed according to Traffic Volumes & Penetration Rates: (a) Intermittent Flow, (b) Continuous Flow
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Table 3. Changes in Average Speed according to Traffic Volumes & Market Penetration Rates

Unit: km/h
AV MPR

Traffic volume v 0% 25 % 50 % 75 % 100 %
Current level of traffic 38.06 38.77 38.98 44.52 4497
25 % increase in traffic 30.38 30.65 32.79 36.71 38.23

Int ittent
" eg;‘; e 50 % increase in traffic 23.90 25.03 26.88 30.77 32.86
75 % increase in traffic 16.83 18.00 21.59 26.87 28.98
100 % increase in traffic 15.03 16.04 19.34 23.90 25.16
Current level of traffic 59.99 60.31 60.92 62.97 63.26
) 25 % increase in traffic 58.43 59.03 60.17 61.77 62.42
COIEE‘;"“S 50 % increase in traffic 54.50 55.55 56.08 60.08 60.31
75 % increase in traffic 38.50 39.21 41.62 49.09 49.83
100 % increase in traffic 33.00 34.04 37.24 39.49 40.06
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Table 4. Changes in MRS according to Traffic Volumes, Speeds & Market Penetration Rates

AV MPR
0% 25% 50 % 75 % 100 %
Speed
Ay/Azx at20 k/h -2.56 -2.33 -2.08 -1.32 -1.04
I .
“teg:“;tem Ay/Az at 30 kh 172 -1.64 -1.40 092 20.70
Ay/Azx at40 k/h -1.30 -1.18 -1.05 -0.65 -0.53
_ Ay/Azx at40 k/h -1.02 -0.95 -0.59 -0.38 -0.30
CO‘E‘(;“\S"“S Ay/Az at 50 kh 0.82 0.73 -0.48 027 -0.24
Ay/Azx at 60 k/h -0.69 -0.60 -0.40 -0.26 -0.20
510 920
MPR 100%
500 900
MPR 75%
5 MPR 100% T
2 400 2 a0
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Fig. 7. Indifference Curves according to Speed and Traffic Volume: (a) Intermittent Flow, (b) Continuous Flow
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