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4. Flags word
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9. nhdvidwadae (Going in left turn)
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NFST = Avfludawnuis iay (J) vevseiiayluah unuvduusnuavro
ﬁaga (Index of the first vehicle on a list)

NLST = ﬁ'ﬂﬁuﬂn\mmuta'u'naumﬂaé'lua"mmfoﬁuqaﬁ'\wamfamfaua
(Index of the last vehicle on a list)
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nwusn (Index of the last vehicle on the exit

portion of a list)

NFSTA = agfiudnwnune tawa\ﬁn#‘ad‘lun'ﬂunduﬁuusnﬂwﬁ'\uL:T‘)a'
nmvusn (Index of the first vehicle on the approach
portion of a list)

NE o a'ﬁmu‘mﬁ'au'uuﬁ‘mana'mvrmuun
(Number of vehicles on the exist portion of a list)

NA = aﬁmumﬁ'aéuuﬁ'm u‘f'\q’w\\:uﬂn

(Number of vehicles on the approach portion of

a list).
E 3 . - Yo
BuRBuNISNIN I UNBasu e Lasvil

.l " . v B o v - = ° L .
1. i’lluﬁﬂlml:mlllﬁﬂ Lau'luna\maua A1 l‘illﬂlﬂli]\'lﬂ!fﬂﬁﬂﬂ’l”ﬂﬁl.l"ﬂﬂ‘]

D
=k

v NFST = 1; NLST = O; NLSTE = 0; NFSTA = 1; NE = 0; NA =0

o o ” .
2. varnsaAuusaLsulsulussoy ﬂosnazqnﬂ'mumanﬂLanﬂ‘::a‘nﬂ
- 8 . .

J = 1 uazein1lnAn NLST waz NA faniiludy 1 AVHUATIATY q A sail

NFST = 1; NLST = 1; NLSTE = 0; NFSTA = 1l; NE

o; NA =1
.. v & .
3. Lﬂ-mgnUaau (Generate) 1w Tuszuuunilu nuvsianyszahen
» = o o » 4
unarfunazuaniiy J = 2,3;4 uareasmllainsniLsy w1 luszuuan NLST uas

3 - - D o ¥ ae ¥ L3 » - - . '
NA naziianthunudhnusanienn  suudlnseinunlussoouas s #u ATTATY 9
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Q:ﬁﬁ"‘lﬁ'\ﬂd NFST = 1; NLST = 5; NLSTE = O; NFSTA = 1; NE = 0; NA = 5
ﬂ P v > . -l > L

4. LUBSIAULSNAULYIENIVUEN LU LBIgauaanItan vuen (Inter—
section Entry) szfwanhilnan NLSTE, NFSTA, NE tfiufiu 1 uazan NA vzan
1 @qUanay q ladedf NFST = 1; NIST = 5; NLSTE = 1; NFSTA = 2; KE = 1;
NA = 4

5. wazidasafuusniSusanannszuy (System exit) azmhlnan NFST
tiudu 1 wazAn NE amaw 1 sqUaane q ladeff NFST = 2; NLST = 5; NLSTE

= 1; NFSTA = 2; NE = 0; NA = 4

v '3 . v J lv
A139f 3.1 lasausaudunauany 9 1 Indnas wasuwas A doiiuaz
. - X - ' e o - - 8
Ywausa  lunsdisa L 8eans uasuudavarsie s dasus Lo fu waliAdnugusInuIn

X - & A -
fu Fons iulsuutavesiduiy 2 HavnaLa

of & - .- -
ATSTIIN 3.1 UWAAVIHABDUNIS LU WUV uDYATT

MODIFICATION TO BE MADE

EVENT NEST NLST NLSIE NESIA NE NA

Vehicle generated

(i.e., vehicle

enters system) Increment
Vehicle moves from

approach portion

to exit porlion,

straight through Increment  Increment  Increment Decrement
Vehicle exits from

system Increment Decrement

Increment

wf od v - d . 8
tUavIInNSTan l’.l'u.l"l1u‘3 SULAZUITUINUIN TI :ﬂ']1“ AUV LAY
. - » . » . . . 8
Uszavsaiiauinluais Svstudursenmuaruingauasnuns Landsehsn tnafy
v L o v & .
JMAX #\’ lﬂa NLST = JMAX uan 1ﬂﬂuni)1!.|1lil: Hl'lﬂ‘!:!.lun’il:ﬂﬂﬂ'munﬂll’lﬂ Lan
. S o o w 9 . . “_ -
szansa tnnu 1 #\1 lﬂuﬂ’\‘i ‘7uﬂu1nu1uﬂ’lﬁﬂ1“uﬁ"u’lu L&‘uﬂ‘i::’il'l1t1ua:ﬂ'ﬂu NLST

3 - ® »
nIZUAT 1 Ae g3u 3.4 Ustnay
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IMA 1 IJMAX )

30 3
g_____,,dﬁffff \\-____,~/////]
NA = 19

Assumed Condition Vehicle Generated

IMAX ) IMAX |
8
9
NE = ¢
NE = 5
13
¥ 1
31\/ 31\'/
NA =18 NA = 18

Vehicle Moves From
Approach to Exit
Portion at Intersection

Vehicle Exits From System

W 3.4 udAwmanAIsSuULINnaL (Circular list concept)

3.3 DNISNIENIYNBINIGISINS  (Traffic Distribution for Vehicle

Generation)

o . . P Ve
Tfulsunueiudusvals navusvn1s95195 avAYs snaunan Ay laun
L4 Yo o L] . . . - - v
INBUA, auU uar wgAnssuvavyivd aotna1ﬂavu1nma1u11nauu1nuqan11u1na1n
* aa o o . - - & ¥
vayaniveEnn - yayavavnisIsrsiingan'mualn iuda unuqudnsazuavniseses laun
- ] . 3 >
USu7mn1399199, inter-arrival times wazmAanyiS1usvsn aI#uNsaNns Y
s a2 . . . - » e 4 - - -
Probability Distribution vaudauls Tafnuuasgamuduiusyavdwls Sndnis
oo o ¥ 8 » P Z o~ o e . . .
M uiuss zras Inausansued usiu Tawyduqe Probability Distribution

vavdnduanily wazuhwloluvay Simulation 1o (23)

"Greenshields et al." (5) lauamelnifiurn Vehicle arrival

J - v - . . . 3
vavauundiyIuran1sasiasuasdetunany aziiuluany Poisson Distribution
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Q. (i

Qe

Plg=<t)

0.2

O.l_/_

P(g=<t)s |- ¢~'/b
for h=|

Time, t

3 3.5 nAsudAy Exponential Distribution wawnas

Ainy1 Gaps

21
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AviiuSonanalaan inter-arrival time aziulusny Exponential Distribution
» & ' A Yo - - 1 -
(wiavlugy 3.s) Fvsnnvasquiaz tiurnlaumuilsuuas (fofnesrvun Heaswy
nsavfiviadjuuay Greenshields lumgufifvafiunnsas1asne 1 uwissvlsf
@y gaps (headway) s:wma1vsa 2 sulumisssdauasuin au Lﬁ'l'lnﬁquu' "Ger-
lough" (24) laiwuauuz Shifted Exponential Distribution (9V 3.6) law

-~ > . (v
n1%Ygy curve aan1dt5nuaua1uunuuaut1a1 30ﬁn1tw1nu T

- et o ‘a .I
U3 L aRdUSUIUNISIIIIIITFY NgANITVVBINISS1959 2 Ludas snafia s
- » - - $ o~ b Y - -,
usniINSANSAUAGTAY LBV headway wvavsauaazAuszianlnaiAseiuuan A
") B . P P
m%faunna\:mﬁ\aﬂﬁnmu:tﬁuﬂqunau (Platoon behavior) Tasianaznvusnid
8 . . X o oo
dnvauzidulasvnne (Net work) Vehicle arrivals asflufudnsas departure
ST . - v e AR
amvusniiaglna  3nnsds ludamade (25) @qulenn sasursziveanann

~ - Lo
nvusnludnsuz Platoons #vazusnnszaelvatunivusndu 1 1Ju Platoon mas

"Damson and Chimini" (26) laly Hyperlang Probkability
Distribution (Tﬂn'lﬁ' linear wsuiy translated (shifted) exponential
uaz translated erland distributions) fiu intervehicular headway uaz
1afniAuA1 minimum headway, T 0.75 Sua#i sandy unconstrained vehi-
cles uar#miu constrained vehicles 1 srfiaanavaylunivuszuia o0.55
sec. n3paqidu intervehicular spacing '-J:ﬁn"\mflmf'mu‘s:mm 709 8 Wn

(2.1 @9 2.4 wAs)

"Schuhl" (27) la#lniuannsinavavansasiasdinpvausmausonine
Free-moving uag constréined vehicles #vayavlsfinrunislnavasnis9s1as
ffivii¥nsazuny Poisson Iapnns arrival uav Free-moving vehicles #1u1sa
unuAIY Exponential Distribution uwafni1s arrival ws9 constrained ve-
hicles wiwasaunumas Shifted exponential distribution. Composite

exponential (24) tJunswnstuvavily 2 exponential Weudmvlugy 3.7 n v



P(Q(f)-;- |- e-(t-r)/(T-¢)

t(time)

10# 3.6 n9MMudnY Exponential Distribution wav

Gaps #i Shifted 99Ny Origin
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P(g=<t)(%)

100

S0

80

70

60

THEORETICAL
COMPOSITE CURVE =

(Sum of 2 Exponentials)

b ol b

50 Resirained Vehicles a8
40 s s
/’

rd
i
30 4 =
B
Bl / Free - Moving o
/’ Vehicles
e/ wl
10 )
/
ok | | 1 | | I
O 10 20 30 40 50 & 70

Time (sec)
(n) Theoretical

P(g=t)(%)

100

THEORETICAL COMPOSITE
CURVE

/ (Sum of 2 Exponentials)

Observed Data @

lor Fha
PO SR AT (R0 SUIN
0

(

0 20 30 40 50 60 70

Time ( sec)

u) Comparison of Theoretical and

Actual

gm‘ff 3.7 uanvnsmMuay Composite Exponential #miy Inter-Arrival Times

e



azuwaidu Exponential Afdnyaz1na L Avsiudayai fAulaansuny U 3.7 1
"Kell" (36) lafnmfly Composite time headway distribution Huwemrann
AsAnsivaw Schuhl Taslasirurn minimum'headway vovsalusdan Free-moving

1u composite exponential filaan "Schuhl®

]

P (h3t) = (1-a){exp(_t=),_)}+a {exp(_t- 1 )}-(3-13)

T‘l"' A T2‘ %

P (hst) = probability of headway greater than or equal some time; t

1- o = proportion of "Free Moved" traffic
o = proportion of "Constrained" traffic
Tl = average. headway of "Free-moving" traffic
T2 = average headway of "Constrained" traffic
RissX = mingpum headway of "Free-moving" traffic
T = minimum headway of "Constrained" traffic

L 4 . il J
s03:gn generate 1w luuARTYBYIII99Aw LToulyaYHAINAIS9519S
. z ;
Turavesiasdu Tas Volume (vehicle/hour) , o, A, T q:15§1nn11tﬁuﬂaqa1uduﬁu

. J J L4
lun1s generate 9z Random A~ iitana headway #sai1v1u1Tuszuy

- 4 ’ . .
3.4 AUANBUZUBIAIIVLIVUASAITUNUIY (Acceleration and Deceleration

Characteristics)

-l . - 3
IINNQUBINS LARBUAIIBYIIAHNS (Law of motion) #wsanazuhu1ly
- L4 = . .
nIAudLiusYavAIuLSl, spacings, ATTWLITY, AIIUNUIY UATSTHININAINYA

aﬁn€u1n#§otﬁut5unsv (3) #uaﬂuﬂﬁaunu653gn1n11;nﬁauﬂtﬂuLihnsu (Straight

line motion) il

. . -l
Uniform motion (A3wi5aavil) :

8 =yt (3-14)
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Uniform accelerated motion :

VvV = V0+at (3-15)
2
S=V.,t +1 at (3-16)
0 s
2
VvV = V0 + 2 as (3-17)
Tae Vs ™ AULSAN, was/Sund
V = anuiSidans, wes/5und
S = szazmiv, Juln
t = 1381, Suf
. - -2
a = AUNLSY, LuAs/un

- = | - an ¥ - -l Pe P
9A31n15 LAsuad 1w LS AvignauLA In 0w L 3aulupavnas tARBU S s &

L - : 4 [ ] . -' A‘ .‘ . . J
w21 luaru i JusSeuarmanuisva s lurosdaiasitia WANADIIAINY LSVAVTII DY

-l o LA . b Ve ¥ o . .
sovaziAdaunlnatfisemuiduase "Lewis" (4) 1alondnnasiilunnsn Simu-

lation model

"Greenshields" (5) 1aﬁﬂuﬁuuﬂuu:naﬁuunnnﬂuuaquﬁnssqunﬁs

- a . v Yo X
twasumuisus ianvusn "Lewis"” (4, P.12) lasagunauavnisfnsllseil

1. A chronotropic acceleration is one where delay is inde-
pendent of the time lost in speed change, such as a
vehicle stopping for a red signal. Regardless of the
time lost in stopping, the vehicle is still delayed
until the signal turns green.

2. Functional speed change occurs when the loss of time
is dependent on the rate of speed change, such as a

bus stopping to discharge passenger.

: oo DL ] I o
"Lewis" lasnudai1uisediainiiy s Wa/3umn (=o0.s was/Sun )

- - * - - -
vauzhia w5 ads 30 Tva/v.u. (a8 n.u./8.0.) w32 44 oa/3uil (=13.2
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. . 3 . . > - . .
LuAs/3ui) lun1snh Simulation Lewis lasuufiauiseidy functional
. Yo - . o P -
acceleration uazldfudnn Free-flow lunsiinns i Susansnuavsnimyaiie n3s
. & pu | . & - & v . Ve ¥ ¥ o N . o
niswnygan stop line saunvnsdivavse tdeime Lewis lalwad1u 99 tiududtindy
&

S = D - i
30 3 AU USA AN 6, 5 war 4 Wa/Jullt (1.8, 1.5, 1.2 wAs/5ufi) e

. - ' o o » » 4 ' . = - - -~
andiy  duduil 4 uauun 3zldaanw L9MInuUnNA 3 #Wa/Juan (2o.9 LuAS /Sun)

v - . . - J L
'lnﬁn"n‘:ﬁnu'nﬁ'u'mum'mtwauammuo (49) Tmwiduvaysanauny Ty
: 7 . ; . o - -l - -l
#1n 1Hu31 maximum acceleration guflv 14.67 #a/3unii’ (24.40 (was /Sui )
- ol 3 o on -
n38 10 lwa/v.u./5ui (1e n.u./v.u./3u) "Wilson and Ernert E." (6)

. . . s g R |
tﬂmﬁmmﬁuaummzmm 10 Wn/3ui” (23 was/3ui ) uailimuns s

o . J . . . -
FmIuAlunuIvuavsana snyn sndanaglssuna 20.2 fiv 28.9
- 2 s - - 4 of ¢ » -~ ;
Wa/3uii- (%e6.06 fiv 8.67 LuAs/Suni ) (3) #u;ﬁumwnaunwio IASIAINY
. odo ¥ - » v, > ®
mvilalunisngaadsaifefomugdnuavg Tasanslusams  National Safety
. . R 4 S\ P ale - -2
Council (7) lanmuamiiuvuavinaiy 17 Wa/3uniic (5.1 was/Fuic ) du
. 7p . . v ' e ¥
AT MU ZENE MR WMUINEYER 3nnTSAREIAARUIY (49) nWudAUNU ity
s < A - . -2 - d2 el
finvaylutav 4.84 &9 7.77 WA/3um (21.352 wwas/Fui’ v 2.331 tuas/
P oo § . o ias ' all i v = . .
Fui ) wrezahdvimunEn ualannasAneres "Wilson' (6) ustnvlninulnan
. J L J v, . . - -2
n'numn\mmm:sm'l.um'\uzanuauq'lauﬂ'mﬁmlhzantu 8.55 WA /Aumn (==2.56
- -2 > . . v
twas/3unii) Baerwald (3, P.26-27) lausaswavavainunuavaaglavansluse

~ XN
AvU

2
1, 13 ft/sec2(=3.3 m/sec )

]

considered undesirable but

not alarming to passengers

2 2
2, 14 ft/sec (=5.2 m/sec’) packages may slide off the
seat, and the occupants of

the vehicles find this rate

uncomfortable
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3. above 20 ft/sec2 = the occupants must brace
(”eln/secz) themselves firmly to avoid
being thrown off the seat,
will be used only in emer-

gency situation

. o ‘ » -UJ . .
3.5 NISADINGANSSU LUDVAUYDISOURZHI LD (Preliminary Model of

Vehicle and Driver Performance)

. - Yo Jd2Z - - o
nsIaavFUULLNYANSsutavyTuduu L USeu Lafiau L Juna Tevavnsusy
. - - - o "X o - Yo o
Ugvuuulanany tuaoa1nn1stnuaunnaosna:ﬂn1ﬂnﬁhnuﬁuunuuqan11unangnun
- h Yo o o -~ P o 2
tuaauuaﬁugnuuTnun1TUQ:uu1u1u1nv1n11ua1ononnn1ﬂut%vqonu1u (Target
. Z X Jd . . « # . B . -
velocity) wnvilifNe minimize trip duration wuar maximize safety Tlunsd
P - = o~ P P 3 Py & o ‘o - : 4
NSAADIIVAIUNY snn1unﬁunﬁha:U1unvﬁustuaon111oinﬁhnuﬁnusnﬂunuﬂ Tan

Aflefly intervehicular spacing i wmynzay

3.5.1 WgANIIUAISAINAU (Car Following)

"Herman" et al. (8,9) TSEnuﬂua:BEUﬂuﬁonquﬁ car following

> w0 ¥ R T 0 e o
Inu1ﬁn110ﬁunuunavﬁ1ﬂ1:nauna1ﬁwnaon111nanaonﬂ1a11011ﬁun road topbdlogy
(number of lanes, nature of intersection, signals, warning signs,
etc), vehicle characteristics (speed, acceleration and deceleration,
vehicle signaling, vision, etc) ,uar driver behavior (range of per-
ception, lags between perception and response, etc.) §0ﬂ1u11ﬂaﬁu1u
NHANSIUNIS9919505 Laamvusn la Lilussvi Tastanizansasqaslusan steady-

state 1rluunuahaseitlaasviy Fouane 17 1 Suguuunita 9 lu il
Response = Sensitivity x Stimulus

-~ X
Foswsawaveidu Fofl
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ACC(J+1, I+T)= a, VEL(J,I)-VEL(J+1,I) (s3-18)
POS (J,I)-POS (J+1, I)
Tan ACC(J+1,I+T)= A2y 1svvavsaduil J+1 (safifundv) Aaun I+T
T = Reaction time
VEL(J,I) = AW ISIVBSAAUINNN Aaaq T
VEL(J+1;J) = AU LSIvavsaAuNdy fiaan I
POS (J,I) = AYuNuYYBYIafunlA faan I
POS (J+1,J) = ahiunuvusvsadundy fitaan I
aj = Characteristic Speed

"Drew" (10) laufustunns 3-1s Iny iy

ACC(J+1,1+T) = ag VEL(J,I-VEL (J+1,I) (3-19)

{Pos (J,1) -POS (341, 1) }™

1IMN3T LA IzNBEY Drew Tasin m udauds Folaviluids m = 1;
N5 3-19 szwlavivlydudunns s-18 fhiiey wazezlaan a_ = U (Optimum
car speed) uazaq1 m = 2 azlaan BN R Uf/Kj Tas Uf = free speed uaz

kj = jam concentration

3.5.2 ngAn3suddss (Free Behavior)
uqﬁnssunausaUﬁvﬁhun:u1unm:aﬂaﬁuqﬁnssuﬁas: Tavlugndndna

vavsafunul Loy 1n#adn§ﬁqntﬁaﬂamq1m1ﬂ;iuv "Davies" et al. (11) la

- - - & w 9 v,
aﬂuqﬂ"qﬂﬂ11uaa1=ua=1ﬁu“ﬁ“ﬂQﬂuah"uﬂ1ﬂﬂ“d

ACC(J3,I+J) = K_{TVEL(J)-VEL(J,I)} (3-20)
Tan ACC(J,J+I) = Aanuisvvavsaduil J ftaan I+T

Ko = Proportionality coefficient

TVEL(J) = target velocity uavwsasun J

VEL (J,I) A L5uBvsadull T fiaan I

I
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3.5.3 psAuMuIEBYEIAEY (Vehicle Updating)

. . . - < s
Tuuaaz Scanning wawn1s Simulation ZUNIS L aAsUulavAIAIU
t%vumusnuuﬁuﬁa:ﬁunﬂusautaaﬁuao Reaction time (T) Tunns Simulation
8 . - i i .
A1 T 8733zl nJauInmn Scanning cycle length (C) Tas T = nC;
- 4 e »
n=1 2, 3 nﬁstnﬁauwnausn1u1:n110nﬂs Scanning #usan1laain

Equation of motion

POS(J,I+C) = POS(J,I)+VEL(J,I)*C
2
+1*ACC(J, I) *C (3-21)
2
VEL(J,I+C) = VEL(J,I)+ACC(J,TI)*C (3-22)

3.5.4 wgAnssunisngnsn (Stopping Performance)
= N Yo . — -
WRAnIsuNINgauavsasuan lonu luwuushased 2 wwy As

- - ¥ .
1. ﬂ1$ﬂﬂﬁﬂao1ﬂﬁuu$ﬂﬂlﬂu Stop line yaInivusn
s $ J - -
2. ﬂq’“qﬂ”ﬂv1ﬂﬂunm sy LUBNINITUIINNSOAUILSAY BY ApproaCh
- ' oS o . . o g0 B
1uﬂuﬂ11ﬂ1$HQﬁu901ﬂﬂ:na11ﬂ:nqnﬂu1L1m StQp line dAINMFUSOAUAD ‘1 ¥InNs

L4 - 'U v
NYATDISDI SABHUNUSHUSA Aunun

L] 2 - o & o ¥ . ¥ g
1unﬂsﬂnu1ﬂa:ﬁav11us:n11vnsnn1aunqnn11uuthﬂqﬁmmn11nunﬁs
o . » | S W N
LRsuudavasvns shiuiu L indy snvznganIndnsmun vaviuas 1y equation of

. -~ #
motion 1unﬂsnﬁu1mnﬁan11nu1u

ACC(J,I) . = VEL(J,I)2 (3-23)
2{pPos(J,1)-Ps(J,1) }
Tan PS(J,I) = aunuvilsaaznga

-~ 4 - - [ . .
aAIIMuNUIvlIsgnLUSey tilsuiy desired negative accelera-

tion (ADES) (J) ﬂuxﬁudﬂﬂ15aﬁnnﬂ1duﬁﬁnnuﬂ1nqn generate ipau1 1ila
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ACC (J,I) < ADES (J) 1nqztéunqn1nuﬁhﬁ1nﬁ50 ACC (J,I) ausanyaile

(A5

= o) fla ACC (J,I)> ADES (J) sna:ﬁh1ﬁiaﬂsmﬂn1suqn Tasaz

- of ¥ o -l
iARaunRe lumsmuiaell was Acc {J,I) = o

Tay

#mSusaduusn

PS(J,I) = STOP+El (3-24)
STOP = AMunuvuny Stop line (iwms)

El = Random normal stopping error (Lung)

. -~ -~ 4
dMIUSAURD 1 ¥

PS(J,I)

PS(J,I)

PS(J-1,I)+EL(J-1) {3-25)

target stopping position wavsadud J, (wuns)

PS(J-1,I) = target stopping position w90 fuf J-1, (wuns)

EL(J-1) = effective length wavsadufl J=1, (wns)

= AL(J-1)+E2
AL(J-1) = Actual lengths upwsadud J-1, (wuns)
E2 = random normal stopped spacing error, (wuns)
WgANTSUNISLADD (Turning Performance)

5.5

»

- o @ o~
n11L591u1ﬁnmqsnnn1uuuna:ﬁﬂ11uﬂhwunﬁh1nﬂua:quLﬁﬂanaonﬁo

o “ o ow e e & . . .
wan Tﬂﬂﬁ?ﬂul%?ﬂﬂﬁﬂﬂ’l$b1180ﬂ301ﬂq:uu1ﬂuﬂﬂﬁﬂun1?laﬂ?uﬂ: side friction

o - [ » » . Yo X
vavassafiviiauu aawiIagegalunisiass Tavaunsartmanlagoed

VMAXT = [fgr _ : (3-26)
VMAXT = maximum turning speed (vuas/5u i)
i = coefficient of friction
o - P 4
3 = A5 1887 (Luns)

. . - -2
g = acceleration of gravity (was/5unn’)
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3MN1SANBIEY AASHTO Policy on Geometric Design (Rural)

(50) w131 95% wavsriy Median low-speed turns szfian £ = 0.3

VMAXT =/0.3(9.81)r

={2.943r LuAs /i (3.27)

o , v o . v

tiasadvuimisalu L5iuannan VMAT n?nut%auaoanzaauqnanao
S »: ® g < X
Wanazdwsa s la Tnuﬂ11ut§va:qnanaou1Lnﬂnu VMAT ﬂqntsulauv

(Starting turn point) Sasmwivawisonilageil

2
ACC(J,1) = VMAXL2 - VEL(J,I) (3-28)
2{STL~-POS(J,1)}
VMAXL = maximum left-turn velocity
STL = Start left turn position

vfa ACC(J,1) < ADES (J) 1nﬁhﬁbnaﬁ7a:;%uﬂaan11utgvaoﬁ VMAXT
»” - 8 - P g » ‘e o -l -t
AIYBASIATIIANUIY ACC(J,I) uilvyaiuiann anludidndnasn1Iaulvdusass
) [ o - 0 v .
tsut$u1150n1un1ﬁut§1 VMAXT nvnqunuqnahqﬁTﬁu naaﬁnﬁusna:1ﬁn11ut1o1u
. . -
dnvuz Car-following w$p Free behaviour #oﬂuﬁhaaﬂwn11qsﬁa1nn1oaan

Exit Portion

o Yo o . g - g
3.6 ﬂ11ﬁﬁaulﬂﬂ90ﬂﬂUﬂ (Driver Dicisions)

3.6.1 Response to amber signal

Yo, - - - Po o0 -
tﬂaguuﬂuuﬂ@q1m1ﬂtuaao q:un11nnﬁu1auauquuu11aun11a:nqnnsa
1sviASavaaly "Gazis, Herman and Maradudin"(12) laaSuas@e Zone vuAu
a 1, g o o
Approach uiitiamvusnlasInidasn "Dilemmer Zone® do1du Zone flsnaz i3y
Andulalnasnyaniadenaly "Dart" (2) Anvgayailaansuny (p15790 3.2)
% ¥ o Yoo of o g - Z -
uuaauinLnuaﬁnﬁsﬁnau1%uaoquuntuatsuﬁ@m1m1ﬂtnaaouuuﬂsuunﬂus:u:nﬁonao

A lunuvsafionieusn Olsen and Rothery (13) 15ﬂﬂuqnaﬂuﬁhﬁuﬂ13n{10




- - o
ASI9N 3.2 ﬂamsﬁnv’m‘na BUdUay ldﬂ\!ﬂ‘lﬂ.lﬂ aavuavyuud

(Driver response to yellow phase of signal)

Distance From Approaching Vehicles Indicated
Intersection When Probability
i it o Total Number Percent el
Yellow Phase Starts Numbe i That Stop Stonping of Stopping
0 - 40 18 1 5.6% 0.056
50 - 80°' 17 5 29.4 0.294
90 - 120' 21 17 80.9 0.809
130 - 160" 21 19 90.5 0.905
180 + 41 41 100.0 1.000
Totals 118 83

€€
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Probability wawasnga Aussuzmivuazilanlunisiafiouiidentvusn Tasuuvs =iy
al. *. 3 o “ - . .

a11uLgvnaosnntnﬁanﬂuuun1ﬁ 3 3znyU AD low, medium wuar high speed uaz

ek Probability distribution wavilv 3 su TFnvasusnn ofy

IMnNSAANIYaY Gerlough and Wagner (14) Tﬂﬂﬂ1suﬁﬁbuaﬁtﬁu15
VIAIIWATAITINII Y #uazauuﬁiﬁuua# Stop line uazln Reaction time im1fiy
1 Juil vhummsanns i lunssatunsanupy Normal Probability wamauduwus
sIM39 Probability uaon1annﬁbﬂ11unﬁ1uﬁiau1ﬁ1unﬂsMQﬂ INASNT Linear
regression fit Taw58 Probit method lag1 R = 0.967 Avudtavlugl 3.8

uasa1s1v9 3.3

-~ 3 '“J . ‘ '- - - -~
n1sdAndulssavyivdlununsianvifaz1958 Random (USsw  Asuiy
s a s ¢ by N o o ” - o
Probability lum1s1v 3.3 filasnaraaunsiinhuwale tiasadafulangnas
. . o > v lv > . o J
nmuaAn Flags word (Wiwe 3.3.3 18 4) iy 1 wazum Ay 2 (Jasadnduls

azly

3.6.2 Gap Acceptance for Right Turns

» - . - X . g
nivusndggraldi lulawendggralides 17 m3usa 1Aum9 don 1 nsa
X > . . S ~ . > X
i dormanenitovaiy (Gap sizes) wuavsasinyavastvsasviulunisides dy
. 0 o > of - e
"o zAsvuInneiin L duanisainulasndy (Gap acceptance) nuAYDYYNEY
’ - - 0 . .
11v1un11nu101ut$u11nﬂa:ud1ﬁhnuﬂhﬁhnaoanum:uao driver, intersection,
o M .

traffic situation (15) Tlums@nsiszezusn q (16) lawwufinn Critical

> J . . - . ‘ >
gap (1) 12 fa gap fiAwanm T e accepted saaziawila uazazgn

. - L4 . - '

o L J l~ . . L4
"Kaisen" (17) Tnﬂnuﬂnnﬁeuﬂﬂluuﬁmmﬂm1ﬂua:nuannwuauqnuao
gap accepted imify 3.75 Suln ua:ﬁwuﬁnQﬂuau gap rejected im Ay 4.75

Funfi "Noblitt" (18) laustaviivan gap accepted wavwsaussynuuy Truck
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v -
A1%97 3.3 AYAYIY W laweenisianiula Wingann

fgyrwliinday (Amber Decision Probabili ty)

ACCEI ERATION REQUIRED 10 S1op PROBADLLIIY
AS1OP LINE (l"l'/SlZC') OF S1OPPING
—) lo —0.99 1.000)
— 100 to_<.1Yy 0.994
—2.00 to —2.99 0.989
—3.00 to —3.99 0.982
—4.00 1o —4.9y 0.972
—5.00 to --5499 0.956
—6.00 to —6.99 0.935
—71.00 10 ~27.99 0.905
—8.00 1o —8.99 0.867
—9.00 to' —9.99 0.820
—10.00 to —10.99 0.762
—11.00 to —11.99 0.700
—12.00 to —12.99 0.624
—13.00 to —13.99 (0.548
—14.00 to —14.99 0.468
—15.00 to —|5.99 0.390
—16.00 to —16.99 0318
—17.00 1o —17.99 0.250
—I18.00 to —18.99 0.190
—19.00 to —19.99 0.140
¥
¥
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. 2 ’ - .
combinations afialUszua 1.4 9 1.8 Ln1vdY Passenger cars uazyssuw
- 5 o . . »
1.2 99 1.5 »1 w89 Single-unit truck "Kell" (19) 15s1u51uvaqaaﬁnn1$
. - U- v >,
Ansuuaun 2 Yavasnessatiu 2 nav laflv 500 wavusn Folauaavlaluy ansv

3.4

"Solberg and Oppenlander" (20) lafnwn@iviFne lag and gap
Yo, of -~ - of P g K
acceptances uavwgivivuauundn lasfinnsanansafinga tilenan gap vigulaan
median acceptances time #hwiusaidzatielIinfy 7.82 Sunil 3U 3.9
"Behnam" (15) laRnm~ Critical-gaps #wmSunvuendggrald U 3.10 yadA
ST curvé e 2 #9791 LiuAn Average critical gap Hefiawszunm 4.5
Jun

A J o -
A vevsaniudiuls snauilahAglunsfiansan gap acceptances

. e Q' J

IvJJID DIJ X
vavgiindl  saingallenavnis gap nvnln safinhdeIvu it LAen 9l 3.11 (18)
L 4
tﬁu§Uuﬂnouaa1n§auaﬂmo Texas Transportation Institute FvwlaarnmsAamn
= v ° P | - .
LASIIN gap acceptances #M3UNTS LAGDUTIULATNYRA LTBVIIARNS Merging

o > .
vavsaiilung Freeway lu Texas

; v v J -~
"Darkll (22) 1n11us1unnqatnu1nu gap acceptances AMU#ATRNNY
usnUUDAY 4 A Asudaelugy 3.13 wazgl 3.14  FMIUNIVUBAUDY 4 BBIIS9S
- v Y @ . . z % -
S0LAY 2 NN Naaﬂnn115591nﬂ1ntnu11nﬁ Probability iUsszua 0.145 n3a

&

- “ .l ‘ . J . L4
14.5% udavl amﬂﬁ"mnuu‘m'lu'ua\a LagIUITLT[Y |.au'm’nnauwm'luuavasnasm\m'm

- od J P
a:;suLﬂﬁauaanaﬁnutuaLsuﬁ@m1m1ﬂtiua

"Gerlough and Wagner" (14) laududgunayailaain Kell (26)
Tunsna gap uar lay acceptance Tnﬂﬂianfaualuns1ﬂ log scale uazsgu

Taadu log normal probability distribution U 3s.15 URZATSINN 3.5
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ATSI9N 3.4

9 ‘ . -~
A1 Gap Acceptances YBVAIS LREIWINFTINSUAUL 2 1;30%1'1311 7

F0LAN 2 1y wualay Kell

Cumulative

Cumulative

Gap Size Percent Accepting Gap Size Percent Accepting
< 1.0 sec 0 < 5.0 sec 94.7
< 1.5 1.4 ;:5.5 96.4
< 2.0 10.2 < 6.0 97.3
< 2.5 18.3 < 6.5 98.2
5-3.0 31.3 < 7.0 98.5
<318 50.0 5_7.5 99.3
< 4.0 64.6 < 8.0 99.4
< 4.5 85.3 > 8.0 100.0

"
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Moving Vehicles7
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faswnlasadvnfivyaisuiasinn Tasssdafulanan lag ndunnwadunisdafiy
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TYPE |.-INSIDE LEAD,INSIDE LAG

TYPE 3.- INSIDE LEAD,OUTSIDE LAG

TYPE 4 -OUTSIDE LEAD, INSIDE

LAG

30Ul 3,13

udnungAnIsuni9insan Lag uas

uSLaamvuen
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Probability of Accepting Gap

Gap Size in Seconds
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(Right~Turn Decision Probability)

LAG OR GAP PROBABILITY OF PROBAWILLIY OF
SIZE (S1:0C) ACCEP LING LAG ACCEP LING GAP®
0 o 05§ 0 0
0.3 o k9 0 0

14 {0 1.5 0 0
{510 20 0 0
20 v 25 3 0 0

2.5 1o 3.0 0 0
3030035 0.030 0.150
15 to 4.0 0.124 0.320
4.0 to 4.5 0.300 0.520
4.5 to 5.0 0.530 0.690
5.0°to - 5.5 0.730 0.820
5.5 to 6.0 0.860 0.900
6.0 lo 6.5 0.940 0.950
0.5 lo 7.0 0.970 0.970
70 to 7.5 0.990 0.986
7.5 to 8.0 0.996 0.993
8.0 to 8.5 0.999 0.997
8.5 to 9.0 1.000 0.998
90 to 95 1.000 0.999
9.5 to 10.0 1.000 1.000

L el . v
a1979i 3.6 AR Uy lausen19 wWasNTaves19s

(Lane Change Decision Probability)

1 ANE CHANGE PROBABILITY
LAG (S1¢) OF ACCEP FANCE
(1] los - 48 0

o B 0 il O

1.0 to 1.5 0

ED Ad (210 0

4§ T e % 0.090
25 b 30 0.180
30580 3.8 0.310
35 1o 4.0 0.490
40 to 45 0.660
4.5 to 5.0 0.810
5040 5.3 0.900
5.5 to 6.0 0.960
6.0 to 6.5 0.985
65 to 7.0 0.995
7.0 - 1.5 0.999
7.5 to 8.0 0.999
8.0 to 8.5 1.000
8.5 to 9.0 1.000
G040 9.8 1.000
9.5 to 10,0 1.000
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9 id nisanmgausigiivdazahsissansvinudnade 1iensa9an gap Tawifisuan
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Random fiu Probability lum1s1v 3.3 a1fl gap van wasaazi3uidvaanly Tas

Amwi329nazluifiu Max. delayed turning velocity.

3.6.3 Lane Changing

. Yo - o 4 L - 8
Tuuvpshasvil lafinnsandvnns idsunevastasme (audndazdodlu
- 4 . . - Py v .
u3 Laamvusnazlufinns wasugevastamIsuseiu) (Jasedvaviiasveyse gap
o g ﬂ . »” - o o o P o g
e LEe? Sunhinsadundenazaselunaumgnse  nnsiansan LWisuravasiasyavse
- o o bk ' v v s R ) .
fundunazasely azi5uTasnisasiagsaney luravasnasatudedaly 31ligaving
of » Y 9 - - o ol o
nanvzunsnien lylan3aly Tasfiarsansceziianlunisiafsunvavsanivunlunas
v s et . - 'v J .ﬂ‘ -4 -
3571959 wiiafivge Conflict avsdAmiulavevyiivdaz1y38 Random w5uu sy
. e . -
fiuAn Probability wawaq1s1v Lane change lag acceptance lumivilann
. oY - . - )
plale U 3.16 wasA1sI9N 3.6 dea1luais1vdunann Gerdough and Wag-

ner (14) laufulqesnn Midwest Research Institute Data.
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