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Capacity enhancement. Network design problem, Total travel tiem, Equity, Emission cost,
Chance-constrained model, Genetic algorithm, Lexicographic optimization problem

e ¢
FEEY FUE AT 20 V i@“*ﬂ% HHAFAIQ o) 8219 FFAke] A4S B g davb g £ 4
TFAME BT, F9A, B S-S W ER Asta, 37H W7 Rl g3 #HFAe] 2 pAgle] gk
e gk 5 Aedihe 4525}0}— HA 228 ) Eﬂo}g ARshe EAE By ditdog s 28
FHE A3 2844 FHFAE Network Design Problem(NDP) 2 th2oj#|8, o] &A}et 2FAY] T2 ¢3S
2] 9 Bi-level ARHFAR “6@}9\3} 2 Af e A mEses BEAAE wkeds) dd SER

% (Stochastic model) & Ag8tx, Bk EE A eE 2pEssl7] 98] Chance-constrained model(CCM)E
Hgstdon, 37k B Re] Ak g ‘%}#o%*l Solibs Higehe HAYTE ESle A-ukE 4%
ap7] Hs dAlmae (Lexicographic) R EEAZ sl oA YEY2E %6}04 EA% A3 grAg
HAEE B wEe g F9E US B Agdite] a7Hs, HXEY A5 E545 A nEEe
o sl 0% BHA0R B3 4 U vigtel ARAAG AL B D BATAY QS BT 229
A4 w28 S0 oobt £20E HEPH BAd, £28Y FuTe use] wE FAHER 49
(Tradeoff) % =2 EAZ AUE AT 4 e TEE 08 FAAYAA AT b5t
Uncertainties are unavoidable in engineering applications. In this paper. we propose an alpha
reliable multi-variable network design problem under demand uncertainty. In order to decide the
optimal capacity enhancement, three performance measures based on 3E (Efficiency. Equity, and
Environmental) are considered. The objective is to minimize the total budget required to satisfy
alpha reliability constraint of total travel time. equity ratio, and total emission. while considering
the route choice behavior of network users. The problem is formulated as the chance-constrained
model for application of alpha confidence level and solved as a lexicographic optimization problem
to consider the multi-variable. A simulation-based genetic algorithm procedure is developed to

solve this complex network design problem (NDP). A simple numerical example ispresented to
illustrate the features of the proposed NDP model.




176 Journal of Korean Society of Transportation Vol.26 No.5, October, 2008

1. ME

TAY 8P4 Sl wE aEERS s

el agrade] 2 AH IHE 5 493 ¢
J
=

o] $FFE 48 S27E B QR w4
< st A& onjshed], B a8 83} A7l
28982 LA Uit o] 279 o|F 3
#HHo| L2 &% Ut A% L Ledit S 9
g aERY o] fAAH o dheH, wERYL
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