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ABSTRACT

This project is the second phase of a three-year research effort initiated by the Institute of Transportation
(10T), Ministry of Transportation and Communications. Its objective is to develop a microscopic
simulation model to facilitate capacity and level-of-service analysis of rural two-lane highways that have
uninterrupted flow. The resulting model is referred to as Traffic-on-Grade Simulation-2Lane Model, or
TGS-2L Model in short. The tasks conducted in the project includes a review of flow characteristics and
practices in capacity and level-of-service analysis, development of simulation logic, testing and
calibration of the model, and preparation of instructions on the applications of the model. Although the
TGS-2L model can realistically simulate the traffic flows on several flat highway segments and grade
segments, it needs further testing and calibration. In particular, there is a need for a better understanding
of the transition of free-flow speed when a vehicle approaches, enters, and then exits a horizontal curve
that has a certain combination of radius and slope. Such a speed transition can be expected to affect the
capacity of a horizontal curve that is frequently present on rural two-lane highways. In addition to
applications in capacity and level-of-service analysis, the TGS-2L Model can be used to help in the
design of upgrades, climbing lanes, and turnouts. It is suggested that the levels of service of rural two-
lane highways be classified in terms demand flow rate to capacity ratio and the difference between speed
limit and average travel speed. Chapter 12 of the 2011 Taiwan Highway Capacity Manual is out-of-date.
This chapter may be revised by focusing on the applications of the TGS-2L model.
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4o R >0.999
V, =14V, (3.7¢)

B,
R = sE s #(0-1) :
Vi = BuPmA T s fd i
Vi = THaf o @ F o

TGS-2L Ho5 kT30 h o i & wﬁ FTpap o i

g R
Lbﬂus’\lr—‘g 6.5’2.‘1/'1‘53?’—,:1*' ;ﬁ_ﬁiﬁi] Jp& %g\m,gfa
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%?w@],\;}%};geifggﬁf&%fﬁo

BHRREY PR R E pd FFPFRIFEIEL 54
BE - HEZFRFLZPEFPLGEFEEE B LT AEF o
TGS-2L #:8* - B{EE G5 - 2 é‘ii)iﬁ%ﬁij x e - Bh2 p
v oo m A * o] 3-5 Arom 20 H EA oK GT 4R 5 o o R B
B w2 MR YA ¥ 3235 & o

1.0

0.8 - /
: 0.7 - /

0.6

g o

~

o =k -
™~

N I
= 05

0.3 /
0.2

0.1

0.0 - - - - - - -
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
Bd S/ Trapd L@

B35 Tunpprfitpd@dFZ NABAFLF

TGS-2L #-:* B2 A b 'k 1+ 4p #k(aggressiveness index) % * Py
REGLEERAZLFREY - F-FBERE BRI IHI NS F A0
B l2R o dpiFhERAGRI DRI BHRET D@ 52 p
d kT 5P AR o AR hL RS F 0 B EHRIR) o

3.2.3.5 T3 B fi d {7 4o id F

TGS-2L #58 * TR R e TR B E F A d R {Th R R

a=a,p (3.8)
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a = EREB BT wamhpbds (2§
an = BRBATE (REAR) SpEF (2= /F0);
Bo= R RPdpde TR D fRtoRig BT ISR 2 v o

BE SRRz e @ Fp 0 SRR RR LA R S
AR R LEH 2] 5T T AT RS TGS H et

1. 2002 # A % & Virginia Polytechnic Institute and State University ip]
R ] BB R 4 F[55] -
2B 97 # Avr¥ Rl B friesl o D NY - Fidhz B R 4
i# % [56] o

BAFOIB EANAPEF T S L FLRREZRLCER TR - i
BE P pufRis vk T A 82 7 B pEAE R TR[57] -

4. % % B South Carolina ! — = b a B Flent B o3 F[58] o

5. AASHTO = g3k 3 R4 [O)3k ez < & 4usd Pr2_ 3 (7 FEHL L3¢ 5 R o

TGS-2L -5t # * TGS ' i @ fm2 4vid F4rd o A0 & 45 i
LRy e
AT p ] B T4 & ay

Bow o SRR T R ] B2 deiE F 4o 36 frA o MY oW o 1
ZO2 ik A e K o LGN EA 60 2L/ PEE B E L
60 =2/ Pz 2R e

B 3-6 ¢ if * 2t FAF 360 2 L)) Prend AT F T AHGURE N
oV <8 22/ p

a, = (0.8455+0.4866V —0.0410V %) f

(3.93)
oV =822/ FF R
2.8915
a, = (3'4349_—v—12.035)f (3.9b)
1+e_ 15016
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foo= "o Es P2 A5 B (33260~80 22/ pF)o
. 25
g}k: 20 |
: 15
o
ﬁ
1.0
05
0.0 [
0 20 w0 e 2 100
#H(22/] )
B 3-6 T3 B f ] B 2 fiHtteiE F
PG PR ERE AR A R LA EE o HRNE D

i‘g’?&ilﬂ_&i Lo ) B TGS- me‘rm*f s 115

ﬁZ%%? AT
4oV < 089 22/ pF o B

2.6533
3, =—1.1888+ —— 555 (3.10a)

1+ e 0.1706

40 0.89<V = 80 =2/ pF > B

1.8543
a, :03619+W (310b)

1+ e_ 1.9171

40 80<V =< 258 22/ pF > |
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1.6923
am =2.4048 — 165010 (3100)

1+ e 4.4304

4oV>258 =2/ pF o R

~V-258140

a_=0.8760e 2534 (3.10d)

B.T o pefr 4 & Tindeid X a,
TGS-2L fisVsrgr * 20 Tl BBl & 8 T ia4cig & A 9% AASHTO
S 0 A B il PR e (TR R S B AT o 4
o

5 1 o] 37 7 o

N

A=

B
R0\

—%

3

$¥=

B Avif FEEE

1.4

12|

1.0 |

0.8 |-

(X mw) % & &

0.6 |

04

0.2 |

0.0 1 N 1 N 1 N 1 N 1 N 1

B 3-7 TR < B 2 fERE
B 3-7 #7or 2B TR 7 % T AR R A
4o V=45 2> 2 /| pF > B
a,, =0.3+0.222V (3.11a)
4 4.5=V=174 2> 2 /-] pF > P
a_=1.335-0.00775V (3.11b)
oV >174 =2 /) pF > B
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V-174

a_ =0.0807 +1.0665e 20958 (3.11c)
CThppfi4eig 2 8 ¥ S

AT H 1 E#H1 FR2IFRBR D AT IR ek AT
fvif 2 50%% 160%2 FF - 4 & FIF £ 2 §4 Rt nLR
PR A B deiE AT e ig K2 35%2% 210%2 FF o

TGS-2L #:8 % R 3-8 ¢ -] & cha & KK B W] 8 2 458 2 Jeif

FaoptotoriiL2 R AT H TN Rigt

p= 0.8644—0.3271In(£—1) (3.12)

R+0.4570
3 ;\4 C‘l )
B =3:387 2 FRidkc;
In = p 2R ¥ #c3 B (normal log) ;
R =334, #3202 12 Fargippac (BRI et

TGS-2L #i58* B 3-8 ¢ ~ & ek #1%:@;&]' g .4 %j_g; . L

1.1197
=0.9501-0.2597 In(———-1
p Rro1042 (3.13)

1.0
e
%%:‘ r / - g
- "4
E\ 08 =
L
4
0.6 4
- / —
0.4 --- =%
Vs
/
0.2 7
/
7
/7

-
0.0 L— - - - - - - - -
02 04 06 08 10 12 14 16 18 20 22

(vig /T ta4eig F b @

[luTH T

] 3-8 J‘ﬁﬁf}.@ﬁ”ﬁ‘ﬂéti_ﬁj\ng%/é\#
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3.2.3.6 3% BiE

PR AR - DREY - IR B FRE g
BRI AR RFNEFE BRI BELEFE X NS
W oY 0 AR B RRT (Wff T FEAR)DRE
T cFRY 2R OREIRIGRRFEAERGFTLIAE4R o T
poiE el 8 R  JRCR R F o G et (Calibrate) 52 @ B4R AT 2 Sk
(parameter) ¢ & #c(function) -
TGS-2L ;8 2z j32 BiEs TGS 5% 2 BdiAp iy o 2 IR0 F
BB i B Rt npl B e e iE ol R TGS H o1 ald 1R 7
feoo gt ob > TGS #0587 g8 & - TGS-2L 550 el @ BER| & JF 3 g

1--

TR e GSAﬁ¢5.—wﬁ@“&# - R O
ﬁ’ﬁﬁﬁfﬁ%T@%—ﬁJﬁé*aﬁ E$°%*%§T@‘
L G

X, Xo = %08 2 t58 2 Ba]i= ;
Vi Vp = i 8 2 g5 82 Luligs (22/f)):

a = mEBZ AR

L, =mdz2 B E

D, = #{8®T2 {5 (58 depersd D kiradF b epE o
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vV, V,;.a;

I
I e

X
Bl 3-9 122 Kk mT £ B

Bl 3-9 7 Xi- Li- Dp- X, % 2 3 rpEde A pEgpe 58 2 F A A
FrlaFE- X > Y AR aug F ol R ﬁéiﬁ__’rhﬂ R IT R 2 18
— BRREEAL 2 ) 0t R AR oo PR RT R ELAL Y T R
HrpR o3 2 "TCS2L itV € 337 2.% — 2 A= — AtEFR P ade
Rk g 2R f;glﬁ - B2 FTeng KR % o

TGS-2L #c5¢ g Eéﬂ;ﬁ%”#p FIBGR 7 5 37 TR E

1- 2Py - 22 8> 28 - HIRE R 2 mAt 303
TEAtEtAMZ B ERF L BRIt EF 2 i F TR (2
BE G a2 PR

2m B g2 (2o LA ERE - BOEERF T 284 5E9F - F

CQ iR o T ABEERFRN 2 e FR R I At B

3B YT mB B R d BRI X 2FEY )
PR F AT TNk A

[Vz + (At +T)a2 ]2
2d,

X, +V,At +%azAt2 +(V, +a,At)T +%3.2T2 -

2
< xl—Dz—L1+let+%a1At2—% (3.14)
1

LLL‘;T\“J 9

At = g2 £ R (0l f))
t+At1F§14n3iEV;;‘v‘3i$;



d2 : e’
d]_ = %l

T
[LuT®

oA 2 RE S (fE)
FRERLIHD A tMmBav i prdF (f ©)

G
[LuT®

4o % 2R

(v raat)
2d,

B=X,-D,-L, +V1At+%a1At2
C=X,+V,(At+T)
E=2V,(At+T)—d,(At+T)?
G=V,’+2Bd, -2d,C

Pzt 3147 = E &
T a +Ea, +G<0 (3.15)

Yo PN RESL R S E At A2 K g F T

—E+E2—4(At+T)°G

2" 2(T + A)? (3.16)

;.3.16 ¥ E2-4(At+T)’ G4 %k > F o Pl A Bk 2 (FARRT 5 2
FERREFNEL DX 2B AT A2 (S o T2 0 BFHEER L
Hpel R R F PR F o e T o TGS2L S B 5
BtEHAtZ BB EREF (a=-5 > /f)°) R -

PUeh s F) G 1S B g A oADK R TGN 3,16 Tzt iha, B

V, +(At+T)a, 20 (3.17)
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_l— _{iﬁ:\_ﬁj* '\. MT =T Lmét 1}\ RV F]-F‘l%j%\ ;lJ:]‘%‘f{,%t l,(g%ﬁ_p;r:
1.9 U5 35 e P 2 4k 045 2 I8 rpE 0 2 00 B o

24 BRI FA T LI i F A,
3 4“@—11}‘ F W %4&214;}7;? Lﬁxr—g 4“@2‘: Amax°

N3L4Y 2 EHERERF A AT S 2 5P G R (V=) R R
(di=dp)p > 16 2 B 8 | 7 4 X;- Li- Do X, &mﬁtﬂi‘wx faE 2 e hBi“'F'*
BEGAF NS ERET LIRS EFE REF AR e - &
BT R B R I (Xo- Li- Do- Xo)IV, & 3045 S ds cnig epE > B 14
B 5F buig 1 :ﬁia&p Yob KETH WO AT 2 (8 B 4 K oay ) 3 05
St AR B g F A A B Ko P TGS-2L o #- 2 kB

R I ar-a«;-%w;—fz%@?f%ﬁ* A R T Blisd e
- L m B E R F R R LGB o T hopl B N e
T A, L E(Sei) A P s n B kg 0 P TGS-2L 5% #-

2, F-05 >/t

_L»L

\./

WhRd2ZAK

b B R dez i F(RAE 48D/l

R R RBEWERER T 2018 14 P\?Jf;ﬁi;‘)éﬂii_? SN A

P et iaﬁm&wﬁt Dy o i4 8 fig epd P AL % K
*n%w VR ETE

3
VN v

N—
ﬁ_\.)\ﬁ
4
ﬂ
(a8

J

(a8

L

B
F_&
4=
3 gaf

e

4

ot

N

2 2
xl—;/T—L1 D,= X, +V,T += A,TZ % (3.19)

peiie Xy v Vi L~ Do~ Xo~ Vo2 TN 3149 2 $dics 4l 2
CESAGEARD ™ el F o d 3 FEH D PFLFE T
4o % 2R
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V/ VA
B=X,-—-L,-D,- X, -V,T + 2
1 . 1 2 2 2 2de
Pl AP —4T?B <02 fiR™ 2 F Ayii b B30 3192 it » 158
FREME -
S
A =d, (£-48 2z/%) (3.20)

hod% AP —4T°B>0> pl A 52 T 5|A 2 o+ @&

(A,), = (~A+~ A2 —4T?B)/(2T?) (3.21a)
(A,), =(~A—~/ A2 —4T2B)/(2T?) (3.21b)

P & Aeif K Amax 2 34 B

BEIAGRRT > 51 E P SRR A A e (88 5 P
#

FE* RG34 b'%éffiiiﬁw\* o TPt 5T AR R UL
B O 9737 T2 B 4eid 5 0 TGS-2L 53 % — B 2 4eid F i i 19

BoAviE 2 b o o B2 P rUe ] 3-10 2 Apax ¥ BT o
TGS-2L #58% T 7| Snfict 3R T & 38 prdesd Ko b r e
4o V<8 2 2 [/ pF > |
. =1.017 +0.488V —0.0304V 2 (3.22a)

4o V=8 2 2 /| FF > B

V-8

A, =0.636+2.3589 3795 (3.22b)

4 H s L H e A2 BB MG AT e k2 3502
210%2 FF o #712 TGS-2L HEab #-+ B §28 pr2_4eig 1 337 2 15 3.1

AT A B2 210% -
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3.0

25

20 |

(y/ mw) B = &

15

1.0 |

05

F13-10 /| B 2 fgRd % doid F T doid F 2 4R
3237 BAEE 4 X2 IR

ii)iﬁ%ijﬁiﬁﬁiﬁﬁ”m

_
i AT Bp o "zf‘z“&@ﬁ%;vﬁ M‘%?*Lﬁ»rs teik 5 e TGS-2L 05
TGS Hst #r % 2o A A deid FHY > R EANEHFD G SRz Bkt
ARt B oL ERGFTLS FlA 2 oo 2102 TGS-2L #5587
fenB BT A AR AL B
F 1 EPHFL P FeEP FPE R A2 TR AA
S5 AR 0 A &L R B E 0 BREBRE LS TR
4
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S

(tractive effort) ~ 5 /i re 4 (aerodynamic resistance) ~ ;% & 2 4 (rolling
resistance) ~ 3 & e 4 (grade resistance) 2 & A e 4 (curve resistance) o 12

BEme FEE PR EA A S BRI A FRREFT BPAT

_F-R, ;ARFRQ _a, (3.23)

a = @ F (27

F o= @&@e* 23 2xd3l4 (N);

Ra = #imre+4 (N);

R = ig&re4 (N);

Ry = s A& 1=4 (N);

ac = Td R A2 FHREF (D)
M = 24p2 {E (ko) -

] t'fEI_?? —é'ifﬁ HZVE I g S¥ Bt 4cT
V =V, +at (3.24)
S=5, +V0t+%at2 (3.25)

GY 324 i3t 2 B 5V A A ACE Flid TR A @ F]F g
1B % i Vi © FIt 4o58 324 20 Vi 4 3 Vg, 0 BI2E5N P 2 40ig 3

(3.26)
P FEEE VARG O R T A LT AR
ax-"o (3.27)

t
3239 b B HEHET
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Bgma r hE 54 XFEFFF L AP AR TR F D
JERART ﬁs?](transmission)i @é%ﬁidv(drive axle)z_ # #5+* (gear ratio) ~ %2 #
PR G 2 R4 o I EF s F Y 2 4 (torque)® B 4 (power)z,’»i? 31
Fd el kiR o - da 3 o 51 E LS & (Idling) R TR B 4 A i
6 d24 2 54 ERGTIERE > RIEFLTHE o R fd24 2 54 2
B EF e i o 22 AL gEE S - &K
500 rpm | 800 rpm 2_ = Flo ~ 3] b7 & & F H3 1 HF i 7Y
v BRI E AR EE T ﬂbi&\@5000rpm°/{¢d]?%}

2314 ¥ GitdeT o

A £ 2,100 rpm
Ji

LIS

F-1¢/ (3.28)

p_ 27V, (3.29)

P =35l g 22 54 (KW);

Ve = 5lEF@ 5 (¥ ) -

SV 328 %2 ;¢ 329 ¥ ’ﬁéf]ﬂﬁi'Jﬁ%ﬁ?_%,‘EIJQ,?g%”ﬁﬁr’fﬁ?
RE 1%
£ _ 1000PGS _ 1000PS (3.30)
22V, 27RV,,
l(LL;\‘.\:‘l ’
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VW:‘%D g‘ﬁ (g /f/)
330 ¢ 2 22RV, K & = y2 78 jEYE > ru 50 330 F e G

L 360\(/)P/3 (3.31)

F._ =9.8MPu (3.32)
ﬂ—b ;\A =

Foax = W08 Ba i BF 2 B4 (N)
M = 2imz 872 (Kg);

Po = BFEAGABHR2Z 6
4= WEASERG 2 Bt o

F* X331 % X332 B3F ksl 4 PR G E IEEE 2
BORAPIE L AFEET LAY 2 L E o BE bR
ZRFE B (583322 P) X4 B phlic s B hhiE 2 4 EK
% ?:aim*&m%?i o— L@ T o A p B XS E 2 2 BH
SR TR B g te 60%~80% - 30%~45%% 20%~30%2. #
[59] o /] & @& dhir R i £~ ) ab0%=+ o

srs i G 2 B e falic (N 3322 ) 4 £3F 5 FlE AR

Td FE ?#é%”rfff A R RIRE R MR SRR B8

Wiz BBl ¥ 2 06~08 B » p B o BB G lici M > A 04~
06 2 f=FIB9] - 2 E L2 54 - LA 2 A5 X TR PR

BER- PR 54 - AR FIRENTTINY 54 P 2

Boeo - BINFNFA G FogEaFFPEt o T2 543317 5

PP EE e A F Pl R RTIERE L B gRR (sl
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235 Gt «i%"“']@ L Eal 4
TN 2@ F o ﬂ‘“%@ FEEORCEE - BB 2 Au iR (TR e
33l °P 2 PEEY - BHdHickit & o

Rakha % * [59]11.5;‘5% FAo#-8 4 X T L 2D dm B2 FHE

2t ) 2 2o r]% P Gldrh P TR PR iR HAEPES
3 A

B PR AT 2 @ 5 ﬁﬁﬁéﬁmfﬁg [ S G IR AR L L Y =
B 4vid 2 15 ehgoAde 200 2 ® <m\riﬁﬁﬁﬁﬂ£ﬂm%@ﬁ54ﬂ

SLLp LR R o F ’E—?éﬁpjﬂ*’Rmmaéﬁ4ﬁﬁggg}mm
B TR Y - A Sk A BB P EETF
R U Bt F 8T B R A BE o
Bl TR R R R A S S b T L 0 AF
THLEP T R E TGS WM flv 440 2 JFlD W2 b3
3

PR A OIS 4 & B g el koo % 4o 3-11 FroT e

e

4 09
1|/
~ L

0.7

A
o
[e0)
A=
.18

4 06

0.5

o

0.4

0.3 . . . . .
10 12 14 16 18 20

8
E (28 /)

0 2 4 6

N

i

B 3-11 TGS ficg ¥ 2. 5 4 [B B 4 WL 233§ 5 e

Fomid4 A BLFGF RA >~ Fin d g2 (5P (drag) fhdk - 2
PR R AR BRI T RAEF BEFEAR - F R LB

/4
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fzeng’ 2 o Rahka & 4 %7 3 4 1 % #27 4238 5,000 = & > F e

- £ e .
¥ rvlalmlpfz '&f'—r .

R, =0.047285C, (1-8.5x10°H)AV? (3.33)
paie

Ra = 2414 (N);

Cy = fod Thic;

H =34 (27 );

A = Bgm2 e (T AR

V o= 2@ (22/]pF)-

o

$333 ¢ 2 [ B s ket 9 b 0588 078 ;) B 2 (5
# 0250452 Pl - 2 2 2 6 M (BHRT > 7 & 3ERE IR
B OPREME) ~ At 6.8~107 T 2 B 05 S Heh 15T
2T Z 35T 2o

BB A R,

ﬁ@m%i—w%@ﬁwm@’*ﬁ%ﬁﬁqﬂ%%%%&m

BERNZ BIETF ARG £ %] o TGS #2574 £ * Motor Truck
Engineering Handbook [60] #72& 3% 2. fi= 5\

4

R, =9.8C, (C,V +C, )W (3.34)
,ll’L d
R = 4 (N);

Cr = Bd ¥

Co Cs= B pPazkzty M2 e i,

Vo= 2 (28)lpE);

M = f#25%%%kg)-

??‘m‘*ﬁiCr»m“{ﬁ L2 g kimm g kilgfo 2 C Bl
102 20/ » Bk imdx L ’Txiﬁian,s_i\rsw}iﬁﬁ#mi C, fE— &
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e 125 8 225 FF o 2% Cpr Caz im0 £ % /é] (Bias-ply)#m#rz. Cy &2

CsiE & 5 0.0438 2 6.100 5 #5584k 72 Co,&r CoieR| & 5 0.0328 =
4.575 -
HAEEA4 Ry

HBREGDRE Fl wild chiz b a £5]- s T ke
o Rz ohd o pheb 4 FORD L B g2 FacF A o L FH AT
25 xR ald o L H RS o
e £ W Bea @ KTa2 $8 5 0 MR AEES 53 Wsind -
Fla B BRBEZ O F 3+ > #7100 sinf 4p % > tan0 - tanO P & 3
ZHR o FPLH RIS T T

R, =9.811° (3.35)
100

]}Li\t‘l ’

Ry = B A4 (N):

M = 22 &£ (ko)

G =A%) FHITE  THLLE -
¥ IR 4 R,

B fmia s e Lo st(horizontal curve)z BLELpF > sz S
- A i"&ﬁ] BA e i LA 7 & R (slipangle) - # i
ARB 0 TR RARS o T R W RLTARS 5 T ERRAR) o
[ERE A = m‘/ﬁ‘*m@}im'ﬁiﬁﬁ? ok BINHEDE SR T M2
WO TG e 20 0 R T ASp AR T R ARV A 5% e

- Bgm2 (FEALFEFERPF DR E XD I (side force) -
PPRIH A RFED e - R o U RS L RS o Aok T A
B4 o e 3w e T [61]

F, =ké, (3.36)
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g,

Fs = B3 4 (N);
= $& 5 | 14 (stiffness) ¥ ¥ ;
= FiEER (B)

S =
|

03367 2 KEXFEE ~fwipb [~ 2 IRRF R FF PR E -
~A a2 kiE~H7a80NI 2225N 2 F » 125 1,335N[61]

FEERZ AEF S RIES T B 4o [61]

R, =F,(W; /W)sin 6, (3.36)
praie

Re = o &re+ (N);

We = 5 gerk i £ (Kg) s

W = 22 W E(kg) -

3336 2 B FEEA YLy 4 R IR R R R

g 5

R B (T 5 o F]pt TGS BN ¥ BRI T o
FEAviR 5 o

&
W

T A2

&

A U A T 2z, >
Fogrd LTk

B4 5 M i

__ 1+Bl,_\ﬂ\’]r_g_—\h'-|"l+ 2.5 4 é’ﬁ:ﬁa ELXE4 55
* 2. B4 o TH S ﬁi,ﬁﬁ# TRt 2 B4 fﬂi}fu'lﬁllfﬁ-:}fr
PHX o FRBEBITN A - T AP TR o B A LT

F B L AT R oo

/H

8

- O Jﬁﬁ ?Ta‘li"i‘{- WEPEERR T g 4 S A
#oo F] TGS #1538 2 TGS-2L #5558 w 145 I3 p o i Mg Bhenig it
HFF*2EAEFE o BImA T E BB 0 TGS H558 #p gL A 55
i itlead FOR M B RTHEFY - P rUkprd o FRABZITA A
Tl AR P pEeE A v AR T B - ﬂ’ﬁzﬁﬁéﬁfﬁﬁﬁﬁ i o

g e WY T [62] 2 i 2 g DR AR
LW AP ARR T B3 AcT
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1,750
AV == (3.37)

ll—L»;T\.\ZJ ’

AV= B MREE > T ApFg S 2 " iife g (o2 /) pF)>

= & &L= (;}f{)

Py

7] Iapsp:?;f’f‘ ? ¢?’,‘;§Q;",TGS1\3‘;\5;}7§}\ 3.37 ¥ g 3t 2
%

i TR AR R qo@aiﬁwa%ﬁ*éﬁﬁpﬁ#¥ﬁ“
30 & BT W Mo 4ok RS 337 RBFRF - B IRAT R

FrﬂﬁfTFHwﬁﬁwﬂo?U*TGSZLﬁ‘\%#%%‘*337°

TGS2L Wi F 4t 52 RA LR ERE A B2 A THE
T 2R FLFIHMAE T Mz FL T ar o B
M T E PR pd B o dr- BgRAF R AL T #
T TH M2 F 2 Mo TGS2L HN 1 H5 - B 4
FE G TRhE 2R IAR LT GAKL L AL
2

g5 v e o

CAMI 2 F8 L E

2

Fatebdei FHGY (5 323) R RHHRA R 2 RAH R R
Bob ik FRER B H oo et PR PR T S Sz @ o TGS-2L

}

|

TR RN & Edrk 32 % & 33977 o & 33572 B4 %
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6 [ 360 [57.2 | 11 | 360 [50.7 | 12 | 360 | 552 | 12 [ 360 | 47.5
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FrRABL(Vi=Ve) kR ER P2 fE > 2556

*
RBEG BB i 3 T G HORR -

TGS-2L Ho58 7 % ¥ 04 D B2k 31 2 320 JRIAKIE o i % P HE5S
i %1 ivHaE - ﬁ;.f] FTALAR o 21 TFZ 4o 30T R 0 P T 4R
Ao A& * — £ 4208 2 %‘é’lﬁ'\ pgTGSZLﬁ_—\.7q}‘¢°LL,\ﬁé

109



T R 5-15 S7om 2 PR kR A o B chE B 610 B8 gk » H R
1(7Trh 7o) 242 e 2SR BRERL S w2 LT Fo £ 5.3
2 FH S = % AR 5-15 TR B e 2 — B A o

U[J Ph - |![) Ph
1'[} /]\_ (4 ﬂj‘)

610 611
s l(4s2)

B 5-15 HokREL 7 4 W
541395 HA Y HRBER D BEL BN

RKIFFHAREZ ORF > - S AR R ELS @ %t o 4
TH2ZHREEHEERFLDEOEF ST (odgiF 16 22/
) RIFZREDEE SRR E > A3 X 27V X § 5
FoFPRPAd EFEAR A P BB Lo FRRP L (Fo

drk - PHRBREZHERZIE oM 2R Td Ao PA S35 B

Al (data type) FAHLE K AT 0 kP A R A A A HELEZ AR
pod i AT ERELR T

13 w43 02 % 189
210 f »~ F# e 45 Ny~ N~ L Ng ~ ficdg © % 1 Bicdpdp Ny o
A 53¢ o RAI 02 N2 3010 L7 % - it
KoM A AW EEE GBI T D R K oo b s £ 53 2
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# (N;=1800) « g2 & =pF % 054 (Ns=05) FH & &
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# 5.3 WA B 5-15 2 BT ¥ 2 - 5 4

55550 simulation controls, number of runs, # periods, data collection period, seed
1 2 300 18000.5 300 1800 250987

55551 read type 1 data, upstream node, down stream node, ids of 6 continuous lanes
1 610 611 O NO 1 35 20 12 4. 00

2 611 610 O NO 1 35 20 12 4. 00

55552  read type 2 data, auxiliary lanes, type, side, 3lane ids,

11 MID 2 0 0 5.500 6.0

2 1 MID 2 0 0 15.7 20.9

55553  read type 3 data, node, entry links

611 1 0 0 0 0 00 O

610 2 O 0 0O 0 00 O

5555 7 read Type 7 data , link, start $ end of 5 passing zones

1 55 6.0 0.00.00.00.00.00.00.00.0

555510  Type 10 data, turn type allowed, ids of lanes

1 5 1 0 0 0 0 O

2 5 1 0 0 0 0 O

555512 Type 12 data, flow rates at source nodes

610 1 1 10 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0
610 1 2 10 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0
611 1 1 000 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0
611 1 2 000 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0
555513 Type 13 data, turning movements at end of link

1 5 100. 100. 100. 100. 100. 100. 100. 100.

2 5 100. 100. 100. 100. 100. 100. 100. 100.

555515 Type 15 data, Speed Zones

1 00 50 50 50

2 00 50 50 50

555517  Type 17 data , change free flow speed for each zone

1 1 70 7 70

2 1 70 70 70

555518 Type 18 data, Link, Speed Zone ID, Capacity, adjustment

11 1550. 0.

2 1 1550. 0.

555519 TYPE 19 data, starting free-flow speed at origin nodes

610 70.70.070.0

611 70.70.070.0

555530 TYPE 30 data for grades

11 0.000 4. 6.00

2 1 0.000 4.  -6.00

555532 TYPE 32 DATA for horizontal curves

11 10.012.3 3000.

1 2 15.819.1 3000

555535 Type 35 data, detector for flow data

1 0.0250.050.0750.10.1250.150.175 0.2 0.225 0.25

2 0.0250.050.0750.10.150.20.30.40.51.0

5555 36 Type 36 Force or not to force veh to behave in the same way

1 99 1=To behave in the same way' O=random

555541 Type 41 data, revise mass, horsepower, efficiency

1200027 0.90

2180509

315000 150 0.85

410000 165 0.85

520000 220 0.85

99999 99999
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%54 LEddpd 5 A+6% B2 Bt HEERE

*******N OTAT I O N S********

ISIDE of Receiving Link:
1=receiving link is the right-side or the only link from a source node
2=receiving link is the inside (left-side) link of 2 links from a source

PERIOD = simulation period

\ehicle Types:
1 =small vehicle
2 = motorcycle
3=bus
4 = single-unit truck
5 = semi-trailer truck
6 = full=trailer truck
7 = special vehicle Type 1
8 = special vehicle type 2

gasoline density: 0.71~0.77 kg/l
**INPUT FLOWs at Source Nodes**

Source Side of Period Demand % of \ehicle Type
Receiving Flow 1 2 3 4 5 6 7 8
LINK vph
610 1 1 10 00 00 00 00 1000 00 00 00
610 1 2 10 00 00 00 00 1000 00 00 00
611 1 1 0O 1000 00 00 00 00 00 00 00
611 1 2 0O 1000 00 00 00 00 00 00 00
***+WARNING:Every vehicle is forced to behave in the same way. Check Type 36 data
Fxrxk | INK STATISTICS*Hkokx
LINK Flow Average Fuel Consumption % of \ehicle type
vph Speed(km/h)  liter litersiveh-km 1 2 3 4 5 6 7 8
1 10. 508 0. 0.593 00 00 00 00 1000 00 00 0O
***DETECTOR STATION STATISTICS****
Link Station Lane Flow Speed (km/h) % Vehicle Type
atkm vph Time-MeanSpace-Mean 1 2 3 4 5 6 7 8
1 0.025 1 8 69.1 69.1 00 00 00 00 1000 00 00 00
1 0.050 1 8 67.7 67.7 00 00 00 00 1000 00 00 00
1 0.075 1 8 66.9 66.9 00 00 00 00 1000 00 00 00
1 0.100 1 8 65.7 65.7 00 00 00 00 1000 00 00 00
1 0.125 1 8 64.5 64.5 00 00 00 00 1000 00 00 00
1 0.150 1 8 63.5 635 00 00 00 00 1000 00 00 00
1 0.175 1 8 624 624 00 00 00 00 1000 00 00 00
1 0.200 1 8 61.5 615 00 00 00 00 1000 00 00 00
1 0.225 1 8 60.9 60.9 00 00 00 00 1000 00 00 00
1 0.250 1 8 60.0 60.0 00 00 00 00 1000 0O 00 00
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ISIDE of Receiving Link:
1=receiving link is the right-side or the only link from a source node
2=receiving link is the inside (left-side) link of 2 links from a source

PERIOD = simulation period

\ehicle Types:
1 =small vehicle
2 =motorcycle
3=hus
4 =single-unit truck
5 = semi-trailer truck
6 = full=trailer truck
7 = special vehicle Type 1
8 = special vehicle type 2

gasoline density: 0.71~0.77 kg/l

**INPUT FLOWSs at Source Nodes**

Source Side of Period Demand % of \ehicle Type
Receiving Flow 1 2 3 4 5
LINK vph
610 1 1 1700 1000 00 00 00O 00 00
610 1 2 1700 1000 00 00 00 00 00
611 1 1 0O 00 00 00 00 1000 00
611 1 2 0O 00 00 00 00 1000 00

LINK Flow Average

Fxx |LINK STATISTICS oot

Fuel Consumption

% of \ehicle type

vph Speed(km/h)  liter litersiveh-km 1 2 3 4 5

1 1524, 442 233. 0092 1000 00 00 00 00
***DETECTOR STATION STATISTICS****

Link Station Lane Flow Speed (km/h) % \Vehicle Type

atkm vph  Time-Mean Space-Mean 1 2 3 4 5
1 0.025 1 1560. 154 1438 1000 00 00 00 00
1 0.050 1 1558. 186 181 1000 00 00 00 00
1 0.075 1 1555, 212 209 1000 00 00 00 00
1 0.100 1 1554, 235 233 1000 00 00 00 00
1 0.125 1 1553, 256 255 1000 00 00 00 00
1 0.150 1 1552, 276 274 1000 00 00 00 00
1 0.175 1 1551, 294 293 1000 00 00 00 00
1 0.200 1 1550. 311 310 1000 00 00 00 00
1 0.225 1 1552, 327 326 1000 00 00 00 00
1 0.250 1 1552, 341 341 1000 00 0.0 00 00

0.0
0.0
0.0
0.0

6

00
00
0.0
0.0
00
00
0.0
00
00
0.0

0.0
0.0
0.0
0.0

7
00

7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

8
0.0

8
00
00
0.0
0.0
00
00
0.0
00
00
0.0
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3057 W2 BB T 00 52 S E B B 1
ISIDE of Receiving Link:
1=receiving link is the right-side or the  only link from a source node
2= receiving link is the inside (left-side) link of 2 links from a source
PERIOD = simulation period
\ehicle Types:
1 =small vehicle
2 =motorcycle
3=hus
4 =single-unit truck
5 = semi-trailer truck
6 = full=trailer truck
7 = special vehicle Type 1
8 = special vehicle type 2
gasoline density: 0.71~0.77 kg/l
**INPUT FLOWs at Source Nodes**
Source Sideof Period Demand % of \ehicle Type
Receiving Flow 1 2 3 4 5 6 7 8
LINK vph
610 1 1 800 90 00 00 00 50 00 00 00
610 1 2 800 9%0 00 00 00 50 00 00 00
611 1 1 0 1000 00 00 00 00 00 00 00
611 1 2 0 1000 00 00 00 00 00 00 00
Fkkk |INK STATISTICS *rkrx
LINK Flow Average Fuel Consumption % of \ehicle type
vph Speed(km/h)  liter litersiveh-km 1 2 3 4 5 6 7 8
1 776, 449 331 0.256 946 00 00 00 54 00 00 00
***DETECTOR STATION STATISTICS****
Link Station Lane Flow Speed (km/h) % \ehicle Type
atkm vph Time-MeanSpaceMean 1 2 3 4 5 6 7 8
1 0.020 1 791 66.3 66.1 942 00 00 00 58 00 00 00
1 1.000 1 799. 420 418 944 00 00 00 56 00 00 00
1 1.250 1 799. 415 413 946 00 00 00 54 00 00 00
1 1500 1 798 40.8 40.6 946 00 00 00 54 00 00 00
1 2.000 1 T79L 49.8 49.6 944 00 00 00 56 00 00 00
1 2.500 1 807 250 244 948 00 00 00 52 00 00 00
1 2.600 1 805 25.8 249 946 00 00 00 54 00 00 00
1 2.700 1 807 291 2838 948 00 00 00 52 00 00 00
1 3.000 1 789 478 475 944 00 00 00 56 00 00 00
1 4.000 1 787 541 53.8 946 00 00 00 54 00 00 00
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55550 simulation controls,number of runs, # periods, data collection period, seed
2 2 300 25000.5 1200 2800 250987

55551 read type 1 data, upstream node, down stream node, ids of 6 continuous
lanes

1 610 611 O NO 1 35 20 12 2099 0.0

2 611 610 O NO 1 35 20 12 2099 0.0

55552  read type 2 data, auxiliary lanes, type, side, 3lane ids,

11 MID 2 0 0 13.000 14.0

2 1 MID 2 0 0 15.7 20.9

55553  read type 3 data, node, entry links

611 1 0 0 0O 0 00 O

610 2 0 0 0O 0 00 O

55557 read Type 7 data, link, start $ end of 5 passing zones

1 10 10 0.00.00.00.00.00.00.00.0

555510  Type 10 data, turn type allowed, ids of lanes

1 5 1 0 0 0 0 O

2 5 1 0 0 0 0 O

555512 Type 12 data, flow rates at source nodes

610 1 1 30 000.0 000. 100. 000. 000.000.000.0 000.
610 1 2 30 000.0 000. 100. 000. 000.000.000.0 000.
611 1 1 30 000.0 000. 100. 000. 000.000.000.0 000.
611 1 2 30 000.0 000. 100. 000. 000.000.000.0 000.
555513 Type 13 data, turning movements at end of link

1 5 100. 100. 100. 100. 100. 100. 100. 100.

2 5 100. 100. 100. 100. 100. 100. 100. 100.

555515 Type 15 data, Speed Zones

1 00 50 50 50

1 50 50 50 50

2 00 50 50 50

555517  Type 17 data , change free flow speed for each zone

1 1 72 57 60

1 2 72 57 60
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2 1 72 61 60

555518 Type 18 data, Link, Speed Zone ID, Capacity, adjustment
11 1500 O

1 2 1500 O

2 1 1500 O

555519 TYPE 19 data, starting free-flow speed at origin nodes

610 72.57.060.0

611 72.57.060.0

555531 TYPE 31 data for Souththbound (Downgrade)elevations on P7

1 1 0.0000 458.7
1 2 0.0800 453.3
1 3 0.1353 449.5
1 4 0.1774 446.8
1 5 0.2300 443.5
1 6 0.2747 4414
1 7 0.3274 438.1
1 8 0.3670 435.8
1 9 0.4100 432.0
1 10 0.4440 428.8
1 11 0.4958 425.0
1 12 0.5374 422.2
1 13 0.5956 417.1
1 14 0.6371 413.2
1 15 0.6923 408.8
1 16 0.7444 405.0
1 17 0.7910 401.2
1 18 0.8384 397.0
1 19 0.8880 392.4
1 20 0.9390 387.7
1 21 1.0105 382.6
1 22 1.0732 379.1
1 23 1.1257 375.0
1 24 1.1700 371.6
1 25 1.2150 367.8
1 26 1.2657 362.9
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1.3163
1.3608
1.4110
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1.6315
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1.7362
1.7750
1.8176
1.8700
1.9150
1.9773
2.0383
2.0990
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0.0607
0.1217
0.1840
0.2290
0.2814
0.3240
0.3628
0.4075
0.4675
0.5295
0.5680
0.6140
0.6880
0.7382
0.7827
0.8333
0.8840
0.9290

358.3
357.5
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347.7
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335.3
333.1
331.4
329.3
326.9
324.8
324.1
325.2
326.7
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328.1
326.7
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324.1
324.8
326.9
329.3
331.4
333.1
335.3
340.2
343.2
347.7
353.5
357.5
358.3
362.9
367.8
371.6
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2 20 0.9733 375.0 23 1.1257
2 21 1.0258 379.1 22 1.0732
2 22 1.0885 382.6 21 1.0105
2 23 1.1600 387.7 20 0.9390
2 24 1.2110 3924 19 0.8880
2 25 1.2606 397.0 18 0.8384
2 26 1.3080 401.2 17 0.7910
2 27 1.3546 405.0 16 0.7444
2 28 1.4067 408.8 15 0.6923
2 29 1.4619 413.2 14 0.6371
2 30 1.5034 417.1 13 0.5956
2 31 1.5616 422.2 12 0.5374
2 32 1.6032 425.0 11 0.4958
2 33 1.6550 428.8 10 0.4440
2 34 1.6890 432.0 9 0.4100
2 35 1.7320 435.8 8 0.3670
2 36 1.7716 438.1 7 0.3274
2 37 1.8243 441.4 6 0.2747
2 38 1.8690 443.5 5 0.2300
2 39 1.9216 446.8 4 0.1774
2 40 1.9637 449.5 3 0.1353
2 41 2.0190 453.3 2 0.0800
2 42 2.0990 458.7 1 0.0000

5555 32 TYPE 32 data, horizontal curves

1 1 0.0000 0.0301 54.7 Curve ID, Start, end, radius (m)
1 2 0.1156 0.1618 158.1
1 3 0.1618 0.1744  66.2
1 4 0.1910 0.2000 184
1 5 0.2000 0.2495 67.2
1 6 0.3400 0.3911 75.7
1 7 0.3983 0.4314 615
1 8 0.4382 0.4761 65.8
1 9 0.4839 0.5536 184.3
1 10 0.5536 0.6114 62.6
1 11 0.6114 0.6712 316.8

it B-4
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0.6959
0.8736
0.9500
1.0100
1.0958
1.2700
1.3500
1.4026
1.4491
1.4849
1.5200
1.5600
1.6205
1.6675
1.7171
1.7400
1.7849
1.8477
1.8760
2.0000
0.0000
0.1790
0.2230
0.2739
0.3377
0.3590
0.3890
0.4315
0.5117
0.5390
0.5790
0.6141
0.6499
0.6964
0.7599

0.7763
0.9438
1.0011
1.0839
1.2000
1.3391
1.4026
1.4491
1.4849
1.5200
1.5600
1.5873
1.6675
1.7100
1.7400
1.7613
1.8251
1.8760
1.9200
2.0990
0.0990
0.2230
0.2513
0.3141
0.3590
0.3819
0.4315
0.4785
0.5390
0.5790
0.6141
0.6499
0.6964
0.7490
0.8290

53.0
49.3
39.1
438.2
181.8
102.9
81.7
49.4
1141
233.1
61.6
58.5
29.6
26.7
19.2
54.1
325
28.7
61.0
164.5
164.5
61.0
28.7
32.5
54.1
19.2
26.7
29.6
58.5
61.6
233.1
1141
49.4
81.7
102.9

it B-5

0.0000
0.1156
0.1618
0.1910
0.2000
0.3400
0.3983
0.4382
0.4839
0.5536
0.6114
0.6959
0.8736
0.9500
1.0100

0.0301
0.1618
0.1744
0.2000
0.2495
0.3911
0.4314
0.4761
0.5536
0.6114
0.6712
0.7763
0.9438
1.0011
1.0839



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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0.8990
1.0151
1.0979
1.1552
1.3227
1.4278
1.4876
1.5454
1.6229
1.6676
1.7079
1.8495
1.8990
1.9246
1.9372
2.0689

1.0032
1.0890
1.1490
1.2254
1.4031
1.4876
1.5454
1.6151
1.6608
1.7007
1.7590
1.8990
1.9080
1.9372
1.9834
2.0990

181.8
438.2
39.1
49.3
53.0
316.8
62.6
184.3
65.8
61.5
75.7
67.2
18.4
66.2
158.1
54.7

5555 35 Type 35 data, detector for flow data

1 0293 079130 5.06.07.07.07.07.07.0
2 0163 0.8913.0 506.07070707.07.0
555541 Type 41 data, revise mass, horsepower, efficiency

12000 27 0.90
21805.00.9
315000 150 0.85
410000 165 0.85
520000 220 0.85
99999 99999

it B-6

1.0958
1.2700
1.3500
1.4026
1.4491
1.4849
1.5200
1.5600
1.6205
1.6675
1.7171
1.7400
1.7849
1.8477
1.8760
2.0000

1.2000
1.3391
1.4026
1.4491
1.4849
1.5200
1.5600
1.5873
1.6675
1.7100
1.7400
1.7613
1.8251
1.8760
1.9200
2.0990
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55550 simulation controls,number of runs, # periods, data collection period, seed
2 2 300 25000.5 1200 2800 250987

55551 read type 1 data, upstream node, down stream node, ids of 6 continuous lanes
1 610 611 O NO 1 35 20 12 30 0.0

2 611 610 O NO 1 35 20 12 3.0 00

55552  read type 2 data, auxiliary lanes, type, side, 3lane ids,

11 MID 2 0 0 13.000 14.0

2 1 MID 2 0 0 15.7 20.9

55553  read type 3 data, node, entry links

611 1 O 0 0O 0 00 O

610 2 O 0 0O 0 00 O

55557 read Type 7 data, link, start $ end of 5 passing zones

1 10 10 0.00.00.00.00.00.00.00.0

555510  Type 10 data, turn type allowed, ids of lanes

1 5 1 0 0 0 0 O

2 5 1 0 0 0 0 O

555512 Type 12 data, flow rates at source nodes

610 1 1 100 000.0 100.0 000.0 000.0 000.000.0 0.0 0.0
610 1 2 100 000.0 100.0 000.0 000.0 000.000.0 0.0 0.0
611 1 1 100 000.0 100.0 000.0 000.0 000.000.0 0.0 0.0
611 1 2 100 000.0 100.0 000.0 000.0 000.000.0 0.0 0.0
555513 Type 13 data, turning movements at end of link

1 5 100. 100. 100. 100. 100. 100. 100. 100.

2 5 100. 100. 100. 100. 100. 100. 100. 100.

555515 Type 15 data, Speed Zones

1 00 50 50 50

1 50 50 50 50

2 00 50 50 50

555517  Type 17 data , change free flow speed for each zone

1 1 65 60 60

1 2 65 60 60

2 1 58 55 55

i C-1



555518 Type 18 data, Link, Speed Zone ID, Capacity, adjustment
11 1500 O

1 2 1500 O

2 1 1500 O

555519 TYPE 19 data, starting free-flow speed at origin nodes
610 65.60.060.0

611  55.56.055.0

555531 TYPE 31 data for northbound grades at San-Yi

1 1 0.0000 234.9
1 2 0.0500 234.7
1 3 0.1033 234.8
1 4 0.1550 234.3
1 5 0.2022 234.5
1 6 0.2574 234.6
1 7 0.3062 234.1
1 8 0.3558 233.4
1 9 0.4037 231.0
1 10 0.4502 227.4
1 11 0.5043 224.2
1 12 0.5554 221.7
1 13 0.6041 220.1
1 14 0.6532 217.9
1 15 0.7018 214.4
1 16 0.7500 211.5
1 17 0.7946 208.2
1 18 0.8491 205.4
1 19 0.8952 203.8
1 20 0.9512 200.7
1 21 1.0125 196.2
1 22 1.0472 194.9
1 23 1.0966 192.4
1 24 1.1562 189.7
1 25 1.1956 187.7
1 26 1.2824 182.9
1 27 1.3275 181.4

it C-2
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

1.3902
1.4303
1.4823
1.5353
1.5810
1.6300
1.7080
1.7584
1.8075
1.8592
1.9136
1.9628
2.0100
2.0626
2.1100
2.1505
2.2091
2.2585
2.3013
2.3572
2.4054
2.4513
2.5000
2.5521
2.6028
2.6533
2.7033
2.7544
2.8012
2.8566
2.9055
3.0

0.0000
0.0903
0.1392

180.0
177.1
172.4
168.9
167.4
164.6
160.5
158.6
155.4
151.4
147.4
145.1
142.4
138.8
134.7
131.7
128.3
124.3
121.4
119.3
118.9
118.3
117.1
114.3
112.1
110.6
109.3
106.9
106.1
105.3
102.5

98.2

98.2
102.5
105.3

59
58
57

it C-3

2.9958
2.9055
2.8566
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

0.1946
0.2414
0.2925
0.3425
0.3930
0.4437
0.4958
0.5445
0.5904
0.6386
0.6945
0.7373
0.7867
0.8453
0.8858
0.9332
0.9858
1.0330
1.0822
1.1366
1.1883
1.2374
1.2878
1.3658
1.4148
1.4605
1.5135
1.5655
1.6056
1.6683
1.7134
1.8002
1.8396
1.8992
1.9486

106.1
106.9
109.3
110.6
112.1
114.3
117.1
118.3
118.9
119.3
121.4
124.3
128.3
131.7
134.7
138.8
142.4
145.1
147.4
151.4
155.4
158.6
160.5
164.6
167.4
168.9
172.4
177.1
180.0
181.4
182.9
187.7
189.7
192.4
194.9

56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22

it C-4

2.8012
2.7544
2.7033
2.6533
2.6028
2.5521
2.5000
2.4513
2.4054
2.3572
2.3013
2.2585
2.2091
2.1505
2.1100
2.0626
2.0100
1.9628
1.9136
1.8592
1.8075
1.7584
1.7080
1.6300
1.5810
1.5353
1.4823
1.4303
1.3902
1.3275
1.2824
1.1956
1.1562
1.0966
1.0472
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39 1.9833 196.2 21
40 2.0446 200.7 20
41 2.1006 203.8 19
42 2.1467 205.4 18
43 2.2012 208.2 17
44 2.2458 2115 16
45 2.2940 2144 15
46 2.3426 217.9 14
47 2.3917 220.1 13
48 24404 221.7 12
49 24915 224.2 11
50 25456 2274 10
51 25921 231.0 9
52 2.6400 2334 8
53 2.6896 234.1 7
54 2.7384 234.6 6
55 2.7936 2345 5
56 2.8408 234.3 4
57 2.8925 234.8 3
58 2.9458 234.7 2
59 3.0 234.9 1
555532 TYPE 32 data, horizontal curves
1 0.0800 0.1900 205.7
2 0.2425 0.3603 105.1
3 0.3900 0.4501 46.4
4 0.4812 0.5477 89.9
5 0.5913 0.6359 57.6
6 0.6410 0.6840 33.7
7 0.7010 0.7262 32.0
8 0.7351 0.7552  19.7
9 0.8022 0.8400 325
10 0.8918 0.9160 236.8
11 0.9160 0.9376  45.7
12 0.9376 0.9963 49.5
13 0.9963 1.0270  24.9

[ T = T T = T S e S e e S S SR S

it C-5

1.0125
0.9512
0.8952
0.8491
0.7946
0.7500
0.7018
0.6532
0.6041
0.5554
0.5043
0.4502
0.4037
0.3558
0.3062
0.2574
0.2022
0.1550
0.1033
0.0500
0.0000

Curve ID, Start, end, radius (m)
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

1.0410
1.0756
1.1014
1.1473
1.1566
1.2284
1.2767
1.3095
1.3644
1.4034
1.4505
1.5160
1.5600
1.6500
1.6792
1.6955
1.7210
1.7800
1.8230
1.8560
1.9010
1.9500
1.9737
2.0100
2.1490
2.2139
2.3200
2.3900
2.4410
2.5143
2.6300
2.7400
2.7932
0.1404
0.2028

1.0756
1.0978
1.1412
1.1566
1.2228
1.2700
1.3095
1.3384
1.3910
1.4350
1.5090
1.5500
1.5890
1.6792
1.6955
1.7167
1.7730
1.8170
1.8520
1.8980
1.9328
1.9690
2.0970
2.0451
2.2139
2.2850
2.3900
2.4410
2.4960
2.6300
2.7400
2.7930
2.8554
0.2026
0.2558

47.1
18.4
42.6
16.3
76.8
27.1
74.0
100.5
17.6
33.0
73.3
53.1
28.0
14.0
16.4
356.1
159.9
84.8
125.0
40.0
116.3
59.5
150.8
130.0
231.7
665.7
189.4
554
205.6
109.7
189.6
83.3
108.2
108.2
83.3

it C-6

0.0800
0.2425

0.1900
0.3603
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

0.2558
0.3658
0.4998
0.5548
0.6058
0.7108
0.7819
0.9507
0.8988
1.0268
1.0630
1.0978
1.1438
1.1788
1.2228
1.2791
1.3003
1.3166
1.4068
1.4458
1.4868
1.5608
1.6048
1.6574
1.6863
1.7258
1.7730
1.8392
1.8546
1.8980
1.9202
1.9688
1.9995
2.0582
2.0798

0.3658
0.4815
0.5548
0.6058
0.6758
0.7819
0.8468
0.9858
1.0221
1.0458
1.0948
1.1398
1.1728
1.2158
1.2748
1.3003
1.3166
1.3458
1.4358
1.4798
1.5453
1.5924
1.6314
1.6863
1.7191
1.7674
1.8392
1.8485
1.8944
1.9202
1.9548
1.9995
2.0582
2.0798
2.1040

189.6
109.7
205.6
55.4
189.4
665.7
231.7
130.0
150.8
59.5
116.3
40.0
125.0
84.8
159.9
356.1
16.4
14.0
28.0
53.1
73.3
33.0
17.6
100.5
74.0
27.1
76.8
16.3
42.6
18.4
47.1
24.9
49.5
45.7
236.8

it C-7

0.3900
0.4812
0.5913
0.6410
0.7010
0.7351
0.8022
0.8918
0.9160
0.9376
0.9963
1.0410
1.0756
1.1014
1.1473
1.1566
1.2284
1.2767
1.3095
1.3644
1.4034
1.4505
1.5160
1.5600
1.6500
1.6792
1.6955
1.7210
1.7800
1.8230
1.8560
1.9010
1.9500
1.9737
2.0100

0.4501
0.5477
0.6359
0.6840
0.7262
0.7552
0.8400
0.9160
0.9376
0.9963
1.0270
1.0756
1.0978
1.1412
1.1566
1.2228
1.2700
1.3095
1.3384
1.3910
1.4350
1.5090
1.5500
1.5890
1.6792
1.6955
1.7167
1.7730
1.8170
1.8520
1.8980
1.9328
1.9690
2.0970
2.0451



38 2.1558 21936 325 2.1490 2.2139
39 2.2406 2.2607  19.7 2.2139 2.2850
40 2.2696 2.2948  32.0 2.3200 2.3900
41 2.3118 2.3548  33.7 2.3900 2.4410
42 2.3599 24045 57.6 2.4410 2.4960
43 2.4481 25146  89.9 2.5143 2.6300
44 2.5457 2.6058 46.4 2.6300 2.7400
45 2.6355 2.7533 105.1 2.7400 2.7930
46 2.8058 2.9158 205.7 2.7932 2.8554
5555 35 Type 35 data, detector for flow data

1 1498 2179 32 5.06.0D2 D1

2 0167 2466 3.2 5060U1 U6

555541 Type 41 data revise mass horsepower efficiency for vehicle type
12000 25 0.90

218040.9

315000 190 0.85

410000 165 0.85

527500 220 0.85

99999 99999

N DD DD DD DD DD DD NDDD

it C-8
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T ~RHEDIE 2RI TELS 0
5ATGS-2L 5 2 i ?
B® TGS-2L#53V 2. A & 1 iT it & - ﬁ] x

FALAh o AR A LK 3T 5 TGS-2L.txt » Fif
EARP FRMOR FEEE o

Bp X5 B R2ARE) '
610 | _| 611

B l(AnE)
E-E 20 N

43

I ~WMBEDE AR ITELS -0
TGS-2L.txtw] +

55550 simulation controls, number of runs, # periods, data collection period, seed
1 2 300 18000.5 300 1800 250987 -5~ #ic ~ ¥ i pr ¥ ~ BB 27 O PF T ~ Jriic
55551 read type 1 data, upstream node, down stream node, ids of 6 continuous lanes
1 6106110 NO 1 352012 4. 00 &B.¢7&M2 %7

2 611 610 0 NO 1 352012 4. 00

55552 read type 2 data, auxiliary lanes, type, side, 3lane ids,

11 MID2 0 0 5500 6.0 BRI FEARAFERFBIFEL R
21 MID2 0 0 157 209

55553 read type 3 data, node, entry links i& » & 8Lz &A% T

61110 0 0 000 O

61020 0 0000 O

55557 read Type 7 data, link, start $ end of 5 passing zones # & % 2 3% Zby2 42
155 6.0 0.00.00.00.00.00.00.00.0

555510 Type 10 data, turn type allowed, ids of lanes /& & 2 BLagF pF2 78 % o
15100000 532 {7
25100000
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I ~WMBED i AR ITELS 510
TGS-2L.txty]+

5555 12 Type 12 data, flow rates at source nodes 7 f fifEpre2 & 46 2 =

6101 1 10 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0

610 1 2 10 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0

611 1 1 000 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0

611 1 2 000 000.0 000.0 000.0 000.0 100.00000.0 0.0 0.0

5555 13 Type 13 data, turning movements at end of link & & 3 Linkag B pF2_ {7 :&

1 5 100.100. 100.100. 100. 100. 100. 100. e bR AE R

2 5 100.100.100. 100. 100. 100. 100. 100.

5555 15 Type 15 data, Speed Zones #F U H2ZR Ty A2

1 0.0 5050 50 B B N & B

2 0.0 5050 50
555517 Type 17 data , change free flow speed for each zone i# *L % 2_ f o &

11 70 70 70 JE P B

2 170 70 70

5555 18 Type 18 data, Link, Speed Zone ID, Capacity, adjustment

11 1550. 0. EFRF2Z )2 EREEAEE
21 1550. 0.

5555 19 TYPE 19 data, starting free-flow speed at origin nodes

610 70.70.0 70.0 dOHBEA LB N E 4B T

I ~WMHBFDFORIIEITEL 510
TGS-2L.txtiz] +

555530 TYPE 30 data for grades # & % zby2 42

11 0000 4. 6.00

21 0.000 4. -6.00

5555 32 TYPE 32 DATA for horizontal curves & st & L j@2¢ z by 2 48
11 10.012.3 3000.

12 15.819.1 3000

5555 35 Type 35 data, detector for flow data i ig] =2 = % 2% 2 by 2 72

1 0.0250.050.0750.1 0.1250.150.175 0.2 0.225 0.25

2 0.0250.050.0750.10.150.20.30.40.51.0

5555 36 Type 36 Force or not to force veh to behave in the same way i # 4 |22 i
1 99 1=To behave in the same way' O=random

555541 Type 41 data, revise mass, horsepower, efficiency t* % {2 & w2 2 73 &
12000 27 0.90
218050.9

315000 150 0.85
410000 165 0.85
520000 220 0.85

99999 99999@ r»REER

46
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I ~WMBED g R AITELS T
5.ATGS-2L N 2 %
3RARkIE2 326 (45.15 £5.2)

Link Station Lane Flow Speed (km/h) % Vehicle Type

at km vph Time-Mean Space-Mean 1 2 3 4 5 6 7 8
1 0.020 1 791 66.3 66.1 94.2 0.0 0.0 0.0 5.8 0.0 0.0 0.0
1 1.000 1 799 42.0 41.8 94.4 0.0 0.0 0.0 5.6 0.0 0.0 0.0
1 1.250 1 799 41.5 41.3 94.6 0.0 0.0 0.0 5.4 0.0 0.0 0.0
1 1.500 1 798 40.8 40.6 94.6 0.0 0.0 0.0 5.4 0.0 0.0 0.0
1 2.000 1 791 49.8 49.6 94.4 0.0 0.0 0.0 5.6 0.0 0.0 0.0
1 2500 1 807. 25.0 24.4 94.8 0.0 0.0 0.0 5.2 0.0 0.0 0.0
1 2.600 1  805. 25.8 24.9 94.6 0.0 0.0 0.0 5.4 0.0 0.0 0.0
1 2.700 1  807. 29.1 28.8 94.8 0.0 0.0 0.0 5.2 0.0 0.0 0.0
1 3.000 1 789. 47.8 475 94.4 0.0 0.0 0.0 5.6 0.0 0.0 0.0
1 4.000 1 787. 54.1 53.8 94.6 0.0 0.0 0.0 5.4 0.0 0.0 0.0

49

I S WMF D E AR FE A
5A4TGS-2L #3N 2 j *

4RI FHE 2L TR
do— MR ARATT R > TGS-2L I 2 4 2
AR o drf HATHTR > B 2 B R AP
T FRE O RTCS2LHEN R 22 B2 g2
bRy 2z 428 % ®d g2 Ty
TGS- ZLﬁ:—“‘v’ Pl A% E B > AR P
B2 EdF > PFRIARY F 2 HT IR F
Fhipp ok o #% 7% 735 hrphd
F R E B R ks W o

‘}_
F
RE

50

it F-25



TGS-2L #5538 2. B 51

Casel: ##+6% L LB d p d & I
BB R .

Case2:*+6%t+ 3 » #FTd R -KLI F
W2 i 0 80%: | & ~ 1506483
5% BB o kb e (H 3
12) »2im@amxagiadg ¥

AL BEIVE S TRl i i

50

TGS-2L #5538 2. & 71 2

Case 3 : &2Case 2f » i *+1.0~1.5kmz F 7}

L 4w

- —-43_25m9 T (H232)

i 5 /{fl'\SOOVph}»‘}'ﬁﬁ%t y Tl 1= '—‘J.rg

¥ (X tgH*aCase2) o
Case4 : *+ 2 #21.0~-3.0km2 F§ 743 % (

AT B 248 54 S %%

400vph % 800vph » # ﬁ] FEE:
Caseb5: #1.0~2.0kmz F'“’ﬁ ’T“ﬂlﬁ —

f Bl S X ‘L;E'. 2 —f °

& o
—1’1}

52

it F-26



=~ BHhedika

123388 - EERRBRED HEEN
(TGS-2L#:Y) » # e A f 2 AR F 2
Faogz-1L%-

2TGS-2L# N7 * fefms Mgkt » U R T
L2 RIKE -

3 ARP TCS2LEN i » fha 2 2 o ¥
TREEPEZ LR o

4.T35h 4 i F 250% 7T0kph2. T2 B3 £

% % %1500% 1550/ & /| pFL 2 o

53

=~ BHhedixo

5.4 BT ELE 2 G oHR A
(6%~10%)m & & F L j= fx1@ (-] 502 v)
el o HTIop d @ FAFEFE P HEN
50kph o« 23+ 4 3t T 39p d 31.,’ % 20%
30kphz. T T & MmenF £ < ¥ & 5850%
1,200pcphpl -

6. %72 FR108 B p d & F 7]‘—'- %4
Aiﬂﬁﬁ ﬁwiﬁaﬁ D2
T¥ o

,c\v l—\
&

54

i F-27



T I E

TRIFAVIEIBARIGF T RiTR
WEEDFE AR IELTE - &3
F*VICw 2 T ki 2 £k
SR LRI RER B2 EE

.

\M'ﬂ»
= B g

H‘\“-

AT 2 %82 RIB-KER 7k
L2fgr 2§ E(pce)ifdk o A 4T
HBERE 35713 YE A IR

o N

PR3 £2 Tiog F

55

A~ BB EHR

LR TCS2LH 4R % 2 3 2R 2
A s ¥k 2 - UTGS-2LEN 5 A A
Ak kBT EREER o

2.79% & & BF K B RFTH LRIBTG
FE o REENTHREIE IR
(FRITR R - Td MR 2
’P#iﬁﬁ?ip7k*ﬂ&ié
B2eg ¥ “QOP#ﬁr i
EH2N22 P THBRLEAER .

S-2

28
g
_‘5}\
-

56

i F-28



SEREFNTET X F XA PHELIILA
» ¥t £ 512 £ 52495 JRIZ-R B o BB

.&‘-_—v f’) I,!Z “=;T o

LERABEREZ AT S EHD D IE R
B AR AR 2 AT A - 24
BAmER o 31k 2 3728 2 BB o

57

) ERERE

SRR B BT
25 B2 Bt (23)

58

ftt F-29






	公路坡度路段模擬模式之發展及應用(2/3)
	預行編目
	摘要表

	摘要表(英)
	目錄
	表目錄 
	圖目錄 

	第一章 緒論
	1.1計畫背景及目的
	1.2郊區雙車道公路概況
	1.3工作項目
	1.4報告內容

	第二章 文獻回顧
	2.1超車行為
	2.2容量
	2.3績效指標
	2.4分析方法

	第三章 郊區雙車道公路坡度路段模擬模式(TGS-2L)之基本架構及邏輯
	3.1TGS-2L模式之性質
	3.2基本架構
	3.2.1模擬路網
	3.2.2基本模擬程序
	3.2.3主要邏輯
	3.2.3.1訂定節線之模擬次序
	3.2.3.2產生車輛之邏輯
	3.2.3.3自由旅行車輛與跟車車輛之區分
	3.2.3.4平坦路段自由速率
	3.2.3.5平坦路段自由旅行加速率
	3.2.3.6跟車邏輯
	3.2.3.7坡度路段加速率之模擬
	3.2.3.8超車邏輯
	3.2.3.9速限變化之加速率
	3.2.3.10超車道或爬坡道之使用
	3.2.3.11耗油量之估計



	第四章 TGS-2L模式之測試及微調
	4.1平坦路段之流率與平均速率的關係
	4.2坡度路段之流率及平均速率的關係
	4.3超車行為
	4.4跟車模式微調之替代方法

	第五章 郊區雙車道公路交通運作之分析
	5.1背景
	5.2績效指標及服務水準之劃分
	5.3容量
	5.3.1平坦路段之容量
	5.3.2平坦路段上平曲線(Horizontal Curve)之容量
	5.3.3坡度路段的容量

	5.4TGS-2L模式之應用
	5.4.1均勻坡度上坡度路段自由速率之變化
	5.4.2坡度路段容量之估計
	5.4.3服務水準之評估
	5.4.4超車區效益之評估
	5.4.5爬坡道及超車用短車道之評估


	
第六章 結論及建議
	6.1結論
	6.2建議

	參考文獻
	附錄A  TGS-2L 模式輸入檔(TGS2L.txt)之建立
	附錄B  模擬省道台7線路段之輸入值
	附錄C  模擬縣道108線路段之輸入值
	附錄D  期中座談會紀錄與回應表
	附錄E  期末審查會議紀錄與回應表
	附錄F  期末簡報檔案


