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Based on the upgrading and renovation project of Dongfeng Avenue in Xiangyang City, the traffic flow
investigation and saturation analysis were carried out for the bottleneck sections of Yangguang Road,
Fukang Road and Xincheng Road in the current road network. Based on the theory of road network
connectivity reliability, the paths between controlled intersections were transformed into a series—
parallel composite system, and the connectivity reliability of the current road network was calculated.
For the identified bottleneck nodes, optimization schemes such as right-in-right—out channelization
transformation at the Yangguang Road intersection, two—way four—lane to six—lane transformation
on the Fukang Road to Xincheng Road section, and transformation of bus stops into bay-type were
proposed. After optimization, the connectivity reliability of the road network increased from 0.94 to
0.982, with an increase of approximately 4.5%, which was consistent with the trend of traffic volume
prediction and saturation analysis results. The research shows that the analysis method of road
network connectivity reliability can effectively evaluate the effect of intersection renovation projects
and provide quantitative decision—-making basis for the scheme selection and effect evaluation of
urban road upgrading and renovation projects.

road network connectivity reliability; intersection optimization; saturation analysis; traffic
organization; bottleneck sections

5=

BEEITIT AL HERE RIS SR LT R R AR B v 52 VA I B R GU R TE R AR b, BRAS %%
AN RIS BB PR DA S W R R RE 7 SRSk, [EINANAFERS R AT S U T AR gE, I P $E iR

AR R TR

RN GEATRET AR S AN

TESCHTE RS BOE TRE, AR A BOET7 SRR R — B2 TR S e A BRIl 77 v 2 R0 T A s O R 4

REER: ANREXRTHAEZRRXRZRAMARE “WHEMEE MEBZXOMSRITREMNEBTEERAR" (HS KJ2025023150527428 ) HIMERIEHFAR .

084 | Copyright © This

Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



W, BRSSO TB BRI RO T BT, ASCAZERH AR IR T HOE TR AT, KBRS r] S e I ] T 28 X
FISGETT &P, B BSOS TS B AT SR O LE, SR Ty IR, N EZE TR A S AR .

—. mE#R

FERHEHOIT R XA TR TR, A2 55 bt s 1)
ERP =R NG R SR, I I DR o 5% 1 il 2%
HEHEAT BOESETE e AT ST M AR RIS A B s T ZE B T L 7B
EATCN, b I T, ERE K T700m, BT IE
50km/h, £LZ¢5EH 50m,

FIXIEH “ANBEEI” BT B MRS, N e Pk
E. Pliakg. WIS, FThkeg . ERCGERMENAE, Il
NATEES . RS . RS . ARRIAEARIE ., FR5RE,

Bl 1 AT E BE NS E
R VEEE T RARE S A REZE X O, ARz X
F1, FETES M Jom TRE /104, WiE AL B. C. D, E. F.
G 7T ZE SRR AT A

—. BREBTEERICEM

(—) IIRERSRE

It O A T T 4 P TR 65 D 45 41 8 A4 o S R LI T 2% 7
REHLARRZE AT Y EEBREER, SRR I h (R R 2 (A7
TEE D> — BRI REME 0 BUA R STE W B BEle XD
HIBEF PR il f1 I PRI, FFHEET RIS
ST P45 T S EE RS

(Z) EXitEiEs

FE R G T M IR GE . TR G - R IE S RS
=REAEA

1) HERS

— ARG B AT N ST R Y. (R ERIT
ER—F R SN R RAL

P(x)= 58 I ICIEAEE TS

R=REMITT S

% NAFA7, T R=P(x;) P(x,) P(xy)P(xy)

2) RS

ARG, Bocs DIy U, —4cak
FIUABRE I SIS IR 19 IR I3 AT

M NA R0 7, ) R=1- (1-P(x)) (1-P(x)) (1-
P(x))) - (1-P(xy))

3) I - REERSE

= - IR G m AITECEBR AL, RS n
HARERMNEIC, BrE AR R — A SRoe el e 2 p, I%E
NRFENFRER R=1- (1-p") "

(=) TRESEMENXR

S BB R T S B S S TR RN B AR E R R 730 Y
g, PEEAEIIN, BB RE R ELETRES ., &
FHRBFFE A ™, AL B SRS IR, BT
JERFMEE R 0.9, TR 0.8, BT AGISERE ) 0.7, DL
ULV ER AT S B b S AR 2 4L

=. ZXORESTEEITE

(—) ZXORELIR
LENAKIES e L (B
RINKIESHAEE 2 L O & M E o, WK 2,

it
AT

2 FRAB SR IR BN
2IRNIES & HEE 2 (CH)

E3 RN ARESEREZXOMESHT

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 085



A - BZA | BUILDING TECHNOLOGY- APPLICATION

TRIEFNEE R, BURIEBSZRIAKIE A-CHAERE (Bl - HT B M ROBATRES AT, DUEHIZE X T ER T =,
W) RJTUA 6 FIE R, 2041 AFMRSSACHFAIRIEAE C 4t MBS RN R R 5E, WIEI 6.
AR, RO A T R SERR A T BB TR, (HZAZ SO TBAH AN % remn i I
TE TR, PUBESOIE SR o .| Lo | |
3BTRS — WIS ESBE (C=D 50

[} -

23
I~ o
22
o oy

AB | [sc | [
0 |

g
()
Ed
1

=%
>

m

%
¥ |

BT
e
52
~o
gg
= ey

0.9 0.8
El 6 BENEBRSE ( 2USa))
i T PR B P BT S 07 SR A, BT

P=1- (1-0.9%x0.7x0.7x0.9) x (1-0.9x0.7x0.9%x0.8) x
(1-0.9x0.9x0.7x0.9) x (1-0.9x0.9x0.8) =0.94

ABRAR B A8 T AR A ) 0, BHOYE RS 28 S I 38 XL
T, 100K, ZMAZUREL, G AbEg S /INXE B b
A7, WAk SR G CE ERAEE, WITRER.

e B
+ #

E 4 BRI - FimigRERRE ST

IS BI04 Z208, Yt i B e rn e SN 1] 6 70
F3PIR. BN I NG5 ACT- Kb 22 F 4L, AR h Ak
Ko MIATAE RN, Aol O ERE, GH—&T4E, A%
HAFEON R B IE R  EE TH FA R A A [RIEEAL 150m, 471
B ER

(Z) IRAREHE A

WEE B SF AR, JERREATRE R, DM T e
B% . R S TR R BOR S TN R E S 90% . 80%, B
S TS AE RS SUITBEATANG (500 T AR AR AT i SOk
70%, VEULE 5,

E7 PRI Q@A (20577 )
RIS — TS B R 2 TR, SO LR B,
AT AETE, ARSI RS A,
NI R R BE LI, B BRI TR

B8 EERIEEMIMIEBIIA (BUERT)
BB R TS 0,940, GEPER ST, FCRSRS T
OB SURTL . BHER — R B A S T T S,
R —— AR S B B A T SR R (B BT — B

086 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



M. ZXAOfEHRET

EER IR A, RSB R A B R AR N,
PRI LTI %
(—) ERKESEMERZR (BTHA)

B9 RN ARE SRR R
BB RSN AT A S 1, IR SR B, HEK
(AHACE RS AT, [WNSEIL fE 5S4l
(Z) ERABESEREXZR (CTHR)

E 10 RN ABSERIERZ X OERTT
T HEATE DA R B pOBL 7] P A8 O BN RIS, & RER
TE LR HE 1 9 BOR T B T4, BB 1] P9 AR 98— 4=
T, RIEE RSO E, AR LA A AR N S
ARLE, JUERIERMBRET

(=) SR - FiMERERER (C-DR)

E 11 BRI - FiiR IR W ARt
1% % BEFR R[] Y 203 i SR S R, IO I A 3
2, NISu i EREEOE I, PR A B LB RS
X A IREX A

. REARETESEN

(—) REEAEETE

ERBOETT R R, BT RO C-D B BRI E A
G, TR RAENT . SRR SO SRS BRI SR AL e 0.7 9
BEFTIRIRER 0.9, PUt/aHImT fEEEREWE 12 FR.

P=1- (1-0.9%x0.9%x0.9%0.9) x (1-0.9x0.9%x0.9%0.8)
x (1-09%x0.9%x0.9x0.9) x (1-0.9x0.9x0.8) =0.982

T

=
@

BT
3
3

B

AR | [ ec | [cr ] [ Fe
o3 | Lo | [ oe | o8
AE EC ) DG
09 049 09 09

11 ERHEERSE (BUSR )
(Z) BEHRFMEEAT
A I B TS B R AR RRBEA TR L, W 1R
1 HOERTIE BRI T

X H WEHT Wi e AL
BIER; S 0.940 0.982 +4.5%

B GBI s (AT5EE0.7)  IER (WIHE£0.9) It

o E¥ (THE09) R
EHIREEAE  F9 R CY~ D e
oA S 1% 060 322 368 T 47 B P 0.940 2 71 25 0.982, 4 THIE T 4
4.5%, IR, JZEHAACTE S RO A AN BE AT A R IR, BuE s
AREE B R S5 ACT i PRI 2 CEl DL, HalfE BT
B R, IXRITT R AT 75 1 AR A A R A LI B

L (ATFEREO.T)

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 087



A - BZA | BUILDING TECHNOLOGY- APPLICATION

TR I A R I - BIEE GRS, HAFRBURE T S 0,940,

(3) SFRPEZ AbR A AT AL . BURPIBON G 2

. Eig ZEh R OE S TSR, MOEE A SRR E 0.982, Tt

i L 4.5%

ASCEET T AR SR TH O TR, el R A (4) T 42 A (i 5 A 45785 S LA L P — B0

SEREFGRY TS X O EOE  RATEh, EELLITT, H2 BB O 3 T 6 PR 30 77 0 T Sy IS B B TR ST
(1) EEBUR G B SRS T, B BY S (B g T.A.

HEBEAE ) C ot CRBER X M) M C-DEBOY AL H TR0 S JH T T S B AL T (T 1 — (DR A B (Wi / 2%

MO R, OB TR A B2 SBUS BB R MIRNEE ) | Rl BB s AT B BUR SR SO I, ARk

S o BIFI 8 N IRIEE S T SEREAY BRAE 2R, T S B T S A A

(2) HET RS HEE Al G FEBIE, Kb T MBS AR m Sk A T o A B

243t

(230, AR T2 A i vl e FE T BEEST (]. THEHU FIRIFZE L 2013, 30(1): 42-45.

[21 XA . 2B e S T TS ). Al TRESHRHR 2008, 6(2): 23-28.

(31 Bttt | X/NB , 80 ZSIB A 4 SR ST 1], P22 flarafdfie | 2007, 17(1): 134-139.

[4] Tehrani M, Shafieezadeh A, Golparvar—Fard M. Road networks reliability estimations and optimizations: A bi—directional bottom—up, top—down approach[J]. Reliability
Engineering & System Safety, 2022, 222: 108353.

(5] EIE LR BRECIBA LU SN TS EATFE (0] SOTERR S, 20216): 10-13.

[6] ¥ R . HET AT ST TITE R 2SI I 24435 T PERFAT (D] bt - JEsssiskss: | 2006.

TR, S ERSEE TR SR R (M), AU - ARZZBHIRAL 2018,

[8] Zhang L, Wen H, Lu J, et al. Exploring cascading reliability of multi—-modal public transit network based on complex networks[J]. Reliability Engineering & System Safety,
2022, 221: 108367.

(91 BASCHE . BT BRIEZC AU S A B BATFE (D). AR - PURI 2SR | 2011

101 bt , & . SinER A m s AR (M. 4tat : ARZSEHRA: , 2003,

[11] Piras F, Sottile E, Meloni I, et al. Blending efficiency and resilience in the performance assessment of urban intersections: A novel heuristic informed by literature
review[]]. Sustainability, 2024, 16(6): 2450.

[12] Intersection importance assessment for an operationally resilient urban traffic network: A multi—criteria decision—making—based framework[J]. Reliability Engineering &

System Safety, 2025, 253: 110567.

088 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	东风大道交叉口设计及路网连通可靠度研究

