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'Network design problem
'Marginal Social Cost
'Marginal Private Cost
"Marginal Social Cost
"Marginal Private Cost
‘Area pricing



J> Sln o 289y 53,5 s et Ssbusl Djge ], S Y GLo L L o515 (6,188
5050 e [0, S90S (B9, 5" L3S 225 e s slo i, ) oS3 5l b9, w0 ail)] ]
Cead s gy 2265 (slo oS Sl elas 1 1 0y =0megd 9 o2y —ole) sl g, [V o] o
9Nl ool Ly e (2198 s sl Gnione (nl osliin 19,90 (09 30,5 dunylie (5,08
GialS 6l e o ol K8 L 5 (slodgamme (5 a8 Caand a5 wisls loas [V] oL 5 K3
039a2t0 9 438 5 Jai )3 o S )L Dy 4 | S L (6,138 e Ll Lol ccan T STt o oST 5
59y 3l dhte a5k 9 2slee Ceedd L sl Ll losls 18 asdllae 350 1) ai eSS 1
5 e 6,105 Chod Wl e 55 VY] IS 5 s s, soliiulfalS @ a8 2o i
oo S 0 oo bl SuS b Ll wisd 5 ks 50 lejen Sjgo ) SIS L (6105 Cd
L 0 ) atd (g lges e L 5 00,8 Al Lol sl 4y ol

s aS slo (lLis g uiS o et |y 4 G gl ai peS A Slass a5 o S &l Jow slws
5 0015 (gausl Dyl e Fge S o gl w4 ai S i 05z Yeere S5 slo o0
Joe 4 e o b oaig¥T ezl 285 L5 1o L1, ol oogame g A8 Cangd dllins Slialloge
Sl b o5 andllas yo 15 000] g VF] wo S ws1)) s e sl 1) o amlis g 00,8
Jle So QB jo 900,50 |y Jled | Jove QL 2 el (635 70 s )5 (05 l9e wnpeS
DF] oS S5 1, esg0me Jilie 3l ao,s V8 B ool carge Cawbow ol (slyzl 4 ols oylas
wads Glag,0s3 00 5 Sgups sliw ]y ;0 (6,105 alo o a5 WS co L3N 0g3 adlllas o (5500
DIV] ol @ae olisS Jo ol G s 59,08 omwlin (6,138 531 (6,138 cead Calow 61, (o
03guzte (6,05 Ceod L) SKen & ¢ Joo (isn ;0 ()10 alo i aS oS &l Jos 55 o>
S b s 5 o5 )5 S ()35 ed Ko 5 S3L DAL 5,5 oo i o lajen B0 4 4
S oy 9,90 Ly ol oS o1 50 JEG6,10 0 0 ol s a5 a5l SO 0 ool
DAl sl oty Jow aSis o jo 45 5 (oS SO o 5 (6 138 Ceasd anlllae (s 5o aslosls
aS Cew Fain g0 a0l >l g slosgaome (5 l05 Cad Jig, 90 41 (Lo jod oSS anlllas (pl o
b o)lson 45 calons @8l Jas 5l gl gl axdllae ol 3o sl 0383 dz g8 390 yiaS Jl> 4

'Sub-Gradient Projection Method
"Bundle Method
Park & Ride
‘Step Acceleration
‘B.O.T
Continuous network design problem(CNDP)
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'Simulated annealing (SA)
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Abstract:

Urban growth and increasing tendency to use a private vehicle are such as reasons that
cause to congestion in transportation network in many cities. To solve this problem, using
the methods of travel demand management, such as congestion pricing and methods of
increasing supply, such as network design, has increased.

The purpose of this study is to provide a model that can determine the optimum toll and
the increased capacity of the candidate links in the network, simultaneously.This model
is formulated as a bi-level program.The objective function at the upper level is defined as
maximize the social welfare and Simulated Annealing (SA) algorithm used to determine
the optimal solution.The lower level problem is formulated as traffic assignment with
elastic demand and Frank—Wolfmethod is used to solve it.

In this study, different policieshave been studied. These policies are the network design,
congestion pricing, network design and congestion pricing simultaneously and network
design after congestion pricing. The study results indicated that thenetwork design and
congestion pricing simultaneously policy, has been lead to the highest increase in the
social welfare.

Keywords: congestion pricing, network design, social welfare, user equilibrium, frank-
wolf, simulated annealing.




