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Abstract: To better guide transport planning practice and improve the
planning reliability against risks, this paper analyzes the uncertainty
existed in traffic demand forecast, and then describes the relationship
between demand forecasting and reliable transportation planning
based on the robust design concept. The OD trip matrices are taken as
random variables with a known probability distribution, and a robust
network design model under stochastic demand is developed using sto-
chastic programming theory and means-variance model. Based on
Monte Carlo simulation and Genetic Algorithm, an algorithm is pro-
posed to solve the stochastic bi-level combinatorial optimization prob-
lem. Finally, Numerical results from Nguyen Dupuis network show
that the planning network is determined by demand uncertainty and de-
cision-makers’ preferences. Transportation network planning network

is more reliable and less risky if demand uncertainty is considered in

the modeling.
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Fig.1 Source and propagation of travel demand uncertainty
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Fig.2 Schematic diagram of robust design
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Fig.3 Relationships between planning proposals
and forecasted travel demands
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Fig.5 Nguyen-Dupuis test network Fig.6 Optimal solution in 100 iterations



54

WHAIE 9% oI 2011 FE11 B

4 ZHIRRR

IXX Nguyen-Dupuis ™ 2% 4 Bl # {78 5%, JLE
5o TMEB 13T A, 19FKER. 410D,
HAp N4 RAIREE B (AT B IR ERE o IXH
), BEARTFERE. KR4, 13FISHIVK
WITEE S A 150, ¥ AH250; HMERERIRBETT
B2 18250, ¥EAS00; FEER 24 HRITRES
#1500, HAFTEIRERAIBITAESI N 250, BRER4F0
13 898 B EFTASE] 24 24 min, B&ER 18 2436 min,
HAMERE A 12 min; ¥ EEKE4, 13, 18, 248
BHHERETHBE AN 12 min, FEKRENBERG
T8 924 min, HMHEHAT, SEBEEEK
X4 100, FEZH A 1000, REODFHBKERE
HNENTERMNESDH, §0DHKNHED
#1350, ODH®RIFAEZEAIIEMN L

LEARBAIHFIRD, SEEEXB I
0-1 RILFRT, 0RTEFIK, 1 RTMEBESRY
H, REEKEN2S, FIONRRFEERE, &

19N Y BIEES, RRERESINFHS . #
FEBMEA 2, FABREEETIHI ML
B, EAEEARSERE N, MR, FEEE
FRE 100, FEARIR09, TXMEE0.8, TFH
#0.01, OD BRI E S0, ADITBRAHAE
BREMARERESHNMAEROE N, ER=F
BREBES-

551 k=0, BIAEEFRKAHE. WE
6a T 7, $¢E$ HE 100 KRS, RILEH. FE
B&EX 20, 21, 22F0123; ¥ EEKE2, 3, 4, 13,
14F115; ML 2 H TR 91 540 min,

ES2: k=02, p=1, BIBEKRIHWELHET
IRZE MR TR\ HTIEHB‘E o WE6bErR, T
B LE 100 KB, &OUBAH: FEKEKR?20,
21, 23F125; ¥ EEREX3, 4, 9, 11, 147 16;
W 2% S H 47 R E] 9 89 210 min,

E:3: k=02, p=05, BIERFHESM
TRNZEMNE &N THREHEMNAZ, ME
6c Frm, FEEFEILE 100 RS RICMBY . FHERK

30
| o581 wiEE2 AafES3 | .

25
B>
g
'520 o X o
% * * ‘ o o . * 0>
1 15 kg ®-a—-e 7S A---m RE *.
F [aWgy " ¢ b -‘.“I "o ‘5
PP W -.‘fn N oA
U T LN a¥ * ------ Mg o
& A xyé\IA 'y v, j “ s 00
= F ﬁ:‘ t‘oz ] lo I’ .A AOA‘ l‘n .‘ AI:Q

5H-Te2 g: ----------------------- 1—-—‘- ----- 4 -----‘---A----r---* -----

o o
0 L L L L
0 20 40 60 80 100
A7 K 4 BURER

7 100 % FEHLFE K T M L% B 17 B (8]

Fig.7 Total network travel time in 100 random transportation demand scenes
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Tab.1 Indicators of total network travel time in 100 random transportation demand scenes

min

ER HiE RAEE RBAE w/ME
1 109 087 43 181 271 944 31098

2 90 063 27097 164 269 42002
95318 27 545 170 085 40 999
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