IEFEN
—REHR
—RER

SICICIV NI i = AT

IEIZE N TTE BRI RE

o EFEHR

RBEEZH IREFR
RBEZERIE
ERSH%HEIR
AR 4

IIE HE

—OONE=H



A dissertation submitted to

Tongji University in conformity with the requirements for

the degree of Doctor of Philosophy

Research on the Evaluation Method,
Index System and Influence Factors of
Urban Traffic Network

School/Department: School of Transportation Engineering
Discipline: Transportation Engineering

Major: Road and Railway Engineering

Candidate: Min-Hua Shao

Supervisor: Prof. Lijun Sun

March, 2006



EXKBEESRHN HEERNRKXRERIKER RS

[ 33 K o




FAOL IR E AR

ARNGEE TRRGFRZER TSR RAF. AR SCHIRIE,
AU S TN 15 A EER PR AT A AL 1 SCHY R A A F 5 i
A AR BUARAF ALV S BRI AT L 715, R RZEN . ZEEl
Hith BUF B e T BRI AR PR A Sk R A LAt
AN ATV S S HR I3 (K VAR 55 5 SA A B AT S RLE A [ X
IRHR 1B HURAIE AT 18 ST &= BT L 7B A AN BLUBUR] D H IR I
$e N, R LLUE SR SCHER o B a5 N A RSB

PR SR B RE A
£ H H

e TEUNRE, AP s TRE, £ R JaE A
S GLR
BT HUMZEA PR AR B R4

F H H F A H



EHFRFFNA IR B 1% = RA

RNAEE: T 2ZMHIR, RANERINES T, 1T
BT TAE BT I RSR o BRSO O B 51 A 2 9h, ARZEALIR SC
I T BURAN B S AR BN AT R R BAH AR EN
TES T A ZE o X AR SCHTI B iR 76 A A Bk iy Fo A S AR
&, BIEAESCH DU IT bR o AR S0 10 SR G 1 75 B BVE A DA
HI A AR AH .



e

i

AR SN H RS % R AR 55 KT R TR AR AE B R ST FU i 5L TR BRI AR
2%y BUAZAEEE R, MRS AT IR & AEAT RETT A E XNT, $RH 1
YT X R S5 KT O PE I SR AR AR 2R, IR — B R AR ae Y TR R R e A T
AN M 4

VR IR S5 KPR B ZEREIA Y, RSO S oxt CAT 10317 18 BOEAT RE T 1€
SCPEBAT T o081, FFE X AR A L, SR 1 2k 00 208 AR A “ 55
ROBATHE S MRS AR . BE st LB kAt . Bl R A& A 70 b 7 VR AT
THEFC, ga i ARG AMAS &5 3, JRfE 1 I B R R A TR
FHELAHE

BB W TSR ROEAT RE IR N R 0 M AR e —— 0 i — bR g
%o AEXT B h (A8 B 5 2 H AT B 0 A AR bR E RO A b, ST T
SO A R BB 0 AT AT o BT R, SR 0 B — Ao s VR B T 25 RO AT g
JIRIEE R E B AT -E AR R B AT 10 e HerR N AN N B o TR A
MIZH, RMER TS, ST B0 bt B R 7 % KR 2 R
NI, DA T BRI R A EAR A, Al TR IR
T “AENLEh A FEma R ER, ISR F B S 2 A A A R A AH 45 A BT VEREAT T
o, ga T HEEMHELAAE .

BT EROEATRE ST, WSO I % AR 55 KT B AR U5k FEAREEAT
TEBEIR . H RO ARSIV K H B A £R5 7 RS NIRRT AL ER AN
EHN RS, R it B as K AEUIRAS @ B AT 7K P Ay T gk
rigik. EFBESTE TN, IR W T A B A4 K AE AT A AN 5 T
AN EE AR L = AN RIR A fE AR R R AR T SO k. Horp, 2
TR HIVERZE I&, TH ) 2% S TR 7 O OD 4L N BB 4R bR AR 1 OD 1%
OUN IS RS, BRI 2 IE R S - bn 5 BB SR AR BT R0 — 2
M.

BETLEROEAT RE TR R Z 0 M, i U AE I I B T [ AL 25 8 T A8 S ]
PERREME . BEXT SR, W T COFTEIE R R BT T AR B 2 M i
SEAZ” PRSI A A it A PR A O TR BE B € 5%, RGeS

I



e

Bl A B R R BT L, R AR SN T A R TR R A X
() B AN, FREa HY 1 i I A S B 1 SREI0RE P R it 6 R B TH R R SR A (138
KIAEHEL, FIRES T

fJr, RTRE—D ARG AT 1 fE iR,

S RSP, SNOETAS, BMEEAN, IR, B
i

II



Abstract

ABSTRACT

Since 1950s, many evaluation indexes of urban traffic network have been
proposed. Among these indexes, different criteria for defining level of service (LOS)
are used for different facility types. And even for the same facility type, different
threshold values are used for different grades. All these have made traffic engineers
and decision-makers feel confused when they try to judge the traffic condition
correctly. Trying to solve these problems, new evaluation index system of traffic of
urban traffic network is suggested in this dissertation based on the analysis about the
definition of LOS and capacity. As to some of the given indexes in this system, the
effects of some factors are discussed. As the result, the analysis methods and some
conclusions are given.

The definition of urban road capacity is analyzed firstly, which is the basis of the
study on the LOS evaluation. Considering the limits of exist definitions, the concept
and model of Equivalent Capacity is proposed. Then theoretic explanations of its
variables are given. Also, appropriate values of length of survey road and analysis
period are suggested.

After that, a method of integrating theoretic analysis and field survey is
recommended to analyzing the effects of influence factors on equivalent capacity.
Based on some results of analysis and survey about some parameters and variables,
the analysis model is built. Using this model, results of effect of six factors, which are
included in the model, and the corresponding abacs are given. Results of theoretic
model are the basis of analyzing other factors. With them, effects of the six factors
can be removed from data of survey so that the effect of other factors can be analyzed.
As an example of this method, the effect of bicycles is given.

Based on equivalent capacity, the concept, evaluation method, and index system
of LOS of urban traffic network are discussed: considering the mechanism of
travelers’ feeling about traffic condition and the process of traffic managers’ decision

about improving traffic condition, a new concept of LOS is expounded, which divides
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Abstract

LOS into two parts: level of facility supply and level of facility operation. Under the
direction of this new concept, two categories of evaluation indexes for intersection,
road and network are given accordingly in this dissertation. Comparing to single
intersection or road section, evaluating LOS of road network is more complicated for
existence of its own topology and distribution of demand on it. So modified
applicable indexes are given for LOS of road network with the discussion about their
consistency to theoretic indexes.

Based on the analysis of the effects of influence factors on equivalent capacity,
effect of space between intersections is emphasized in Network Design Problem
(NDP): the analysis methods of appropriate value of space between intersections of
local network for two measurements of capacity improvement are given with simple
examples. The effect of space between intersections is also considered in Discrete
Network Design Problem (DNDP) by introducing network generation arithmetic
operator into traditional model. The calculation method of this operator is given. Then
the Simulated Annealing Genetic Approach (SAGA) is proposed to solve the whole
DNDP. Also an example is given finally.

In the finality, the problems requiring further studies are discussed.

Key Words: Level Of Service, equivalent capacity, analysis of influence factors,

space between intersections, Discrete Network Design Problem
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