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Decision Model
Expressway Construction Timing

and Criteria of Urban

YUAN Shenggiang*, ZENG Xiaoging®, ZHANG Weilue',

GAI Songeue?
(1. Shanghai Municipal Engineering Design Institute (Group) Co. ,
Ltd., Shanghai 200092, China; 2. School of Transportation

Engineering, Tongji University, Shanghai 201804, China)

Abstract: Two elements of urban expressway construction
timing, which were the timing of startup of expressway and
the construction sequence of expressway network were put
forward. The
construction was lack of scientific decision-making basis was

dilemma that current urban expressway

pointed out. The experience of urban expressway construction
arrangement in typical domestic cities were summarized.
Then, the factors affecting the timing of expressway
construction startup were analyzed, and a factor model which
based on gross domestic product, population scale, urban
ownership et al was proposed with

area, vehicle

corresponding decision criteria. Then, the influencing factors

ks B A9 2018-10-11
RHETH . FETREEARZRSBTRI (17DZ21204000)

of the construction sequence of the expressway network were
also analyzed. Following the quantitation of influencing
factors, an urgency model which based on land development
(renewal) index, expressway functional impact index, traffic
demand index, implementation condition index and
construction capital index was proposed with corresponding
decision criteria. In the end of the paper, Jiaxing expressway
network was taken as an example to explain the models and

corresponding decision criteria.

Key words: urban expressway construction; startup timing;

factors model; construction sequence; urgency model
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Tab.1 Analysis of factors affecting the startup of expressway construction timing in some domestic cities

Wi WHBAL/  EHEEE 44 GDP/

HENHERAR/ W

S

I L I R 2 B Wk mE ke A AL O
I 736 1987 185. 41 24, 21 8.89 214 219 1.33
MK dbE 1045 1992 709. 10 47.32 34.10 87 243 1.03
= 1299 1994 1971. 92 35.15 27.02 280 640 1.56
»E 554 1998 821.16 40, 21 9,63 240 123 1. 44
I 405 1999 1 436.51 30. 90 25, 40 327 190 1.78
R 537 1999 899, 42 24, 99 9,72 199 193 1.35
HE 716 2002 1518.17 81. 43 20. 94 193 120 1.38
g3 717 2003 941. 60 43,44 24, 26 243 243 1.52
Kt 1024 2004 2 931. 88 96. 63 62.18 177 384 1.42
(2 B 652 2004 2 515. 00 96. 50 41. 08 137 96 1.28
Byl 624 2007 5 700. 85 167. 22 69. 79 177 235 1. 49
Kt 614 2009 4 349, 51 74, 41 58. 37 98 131 1.17
I 827 2011 6 762. 20 119. 06 95. 41 339 340 1.91
T 576 2011 6 059. 24 173. 82 106. 46 271 81 1. 80
FRIM 903 2012 5 549, 80 206. 67 150, 37 294 266 1.85
B 220 2004 883. 23 31. 48 11.91 135 360 1. 26
T 462 2007 3 858. 54 110. 36 43.23 71 77 1.03
PN HM 441 2008 2 202. 23 82. 08 29. 06 92 105 1.11
L 151 2014 2 009. 36 37.76 31. 34 98 151 1.23
Bl 165 2015 3 080. 00 44,03 41, 94 78 165 1.15
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Tab.3 Cluster analysis table of Q
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Tab.4 Qualitative transformation table of traffic

demand index

LR/ E A MR/ E AL
(pcu+h™) 77N (pcu+ h™) 2
2 000 R 8 000 =]
4000 15 10 000 Gi:T=1
6 000 kil

*x5 BERSIENREELER
Tab.5 Qualitative transformation table of construction

capital index

BEHESE/ YA B HEERES/ E AR
fz Ei fz B
20 Gi=%N 80 PN
40 YN 100 (i:y~
60 &

F 6 THIFEL(EF) HFEREELER
Tab.6 Qualitative transformation table of land

development (renewal) time series index

THwIrE  EE T HIT & EYE P RAL e
CEFOMSES f8hr EFDZRE/ X% s FAR/N #Hh
14 R 80 3= 70 R

2% = 60 = 50 =
3% & 40 & 30 &

4% i 20 & 10 i
5% RAE 10 RAE 5 RAE

RTOPREEETHRER M FEAREUE

Tab.7 Value table of expressway functional impact

index
PR BT BB MR B SEMEALIUE
LY AR B RRKGEH N IRN
TR A S e R B AR KT AR
SEMR A LR AR Kl AR
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Tab.8 Value table of project implementation

conditions index
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2 RS (R 9).

£ 9 Bipolar ix EEMIE S EE L FEIR
Tab.9 Quantitative transformation table of Bipolar

scale fuzzy language
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B3 760. 12 {206, RO X E AR S A 04558
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G T4 R B P P R, B RT3 T IR 2 )
ST B M E B AR, TR T 2021 R 2FB TRE
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Tab.10 Calculation table of startup factor model of Jiaxing expressway
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Tab.11 Calculation table of urgency model of Jiaxing expressway
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