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Comparative Study on the Merger Setting Schemes of Interchange and
Service Area in Mountainous Expressway

CHEN Yan, HE Bing, LEI Dong, JIN Lei
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Abstract; The merger setting of the expressway and the interchange has three merger setting schemes in
the specification, and the comprehensive selection of different schemes plays a very important role in

project design stage. At present, the scheme comparison in the merger setting project cases is simply to
compare the advantages and disadvantages to select the most suitable solution. In this paper, the fourth
scheme of merging the interchange and the service area is proposed, and based on the actual engineering
case, the scheme comparison method combining analytic hierarchy process and technique for order preference
by similarity to an ideal solution is proposed, and the qualitative and quantitative indicators in the project are
comprehensively selected, so that the results of the comparison are more scientifically based.

Keywords : expressway ; overpasses ; incorporation ; schemes ; analytic hierarchy process ( AHP ) ; technique

for order preference by similarity to an ideal solution( TOPSIS)
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Fig.1 Schemes 1~4 for merger setting
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Fig.3 Schemes A~C
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Table 1 Comprehensive evaluation index system
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Table 2 Judgment matrix of target layer to sublayer

A B1 B2 B3 B4
Bl 1 1/3 3 3
B2 3 1 5 5
B3 1/3 1/5 1 2
B4 173 1/5 172 1
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Table 3 Judgment matrix 1 of sub-objective layer to

index layer

Bl Cl C2 Cc3 C4
Cl 1 173 5 3
C2 3 1 7 5
(0K} 1/5 1/7 1 173
C4 1/3 1/5 3 1
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Table 4 Judgment matrix 2 of sub-objective

layer to index layer

B2 C5 C6 c7 C8 C9
(0§) 1 1 3 3 5
C6 1 1 3 3 5
C7 1/3 1/3 1 2 3
C8 173 1/3 172 1 3
C9 1/5 1/5 1/3 1/3 1
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Table 5 Judgment matrix 3 of sub-objective layer to

index layer

B3 C10 Cl11 C12 C13
C10 1 5 7 3
Cl1 1/5 1 5 1/3
Cl12 1/7 1/5 1 1/5
C13 1/3 3 5 1
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Table 6 Judgment matrix 4 of sub-objective

layer to index layer

B3 C10 Cl1 C12 C13
C10 1 5 7 3
Cl11 1/5 1 5 1/3
C12 177 1/5 1 1/5
C13 1/3 3 5 1
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Table 7 Total hierarchical sorting
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Table 8 Comparison of scheme characteristics
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Table 9 Evaluation index values of scheme characteristics

R B TR
FEA F%B E I
Cl JEATHE 0.7 0.5 0.3
c2 g ol 0.7 0.9 0.9
C3 M55 X b FH % 0.1 0.3 0.7
C4 M AEREE 0.5 0.7 0.9
I 3 3% 52 43 A
O s 0 0 220
C6 L KRR 800 800 0
c7 LR 0.9 0.7 0.1
C8  BATHE WM 0.7 0.7 0.9
C9 AiE H B 5.5 25 170
C10 HRT L 11 524 13 405 10 320
Cl11 TR 0.5 0.5 0.7
Cl2 &S 0.3 0.5 0.7
C13  JaisEgy 0.5 0.7 0.9
Cl14 FOUL B 0.9 0.7 0.3
Cl15  SEABELRY 0.5 0.5 0.3
C16 (RS 0.5 0.5 0.7

D) RPN B R R AR AL n O 16,25
R, IR N RS A
[0.70.70.1 0.5 0 800 0.9 0.7
A,_;=[0.50.90.3 0.7 0 8000.7 0.7
10.30.90.7 0.9220 0 0.10.9
[5.5 11524 0.5 0.30.50.90.50.5
25 13405 0.5 0.5 0.7 0.7 0.5 0.5
170 10320 0.7 0.7 0.9 0.3 0.3 0.7
0 1o R [ i A B DA B R s TSR R T

Ay 5 =




128 s THAR (330

5 54 8

BRI RS < AR AR A S RAE AR RO BE RS D
DL 5 AR A AR BE AR

B RS HAR EEE DT,

D"=[0.1912 0.1932 0.203 8]

SHES AR R D,

D =[0.2040 0.1968 0.1916]

&7 5 5 A AR R C

C=[0.5162 0.5046 0.4846]

H EIRGIRATAR W O RAF A TR ASTTR
B>HE C LIS A 5 BAR AR W AR X 200 A
K EITT% A AETr % R fEA iz FIJr & 1
PEAUREAYI | 75 LLAER 58 38 22 2 1 5 FPE B+ b
TEPFAERE T H A58 5y R R R LT,
MRS T 5 A WML S, Ui 2 kg
Bk 58 A PRAT AR HE e 12 AH 45 5 1 7 S8 D1 A 2
NHTEME TARIE A7 7 28 ki ] ¢
4 Z5iE

ARG R BAE A W BLE X 58 5 RS X A
I TRER BG4 M A IR E &, R
WAL G MRS XA IR CE T R ik H AT e —
BRI HE R Ty i A SCE R R WO Hrik 5@
PR HE e AR 25 S 09 5 R AR I A5 e 5 SE PR
T E AT AT P B B R DG Sk g% T 328 Y 8 B I T
S5 —E, B AT A R vl SR, T LA B
T AL B RS BT, AR T A s AR AR
IRRF o BT LAAS SCHIF5E N 25 ] R 5 28 TR 28 101 2
22 A S A AR R Z AL, 16 58 48 R AL E
1N RO AR S D 7 i v A e s U =N R R
EIFARESE TR
[ 1] PR EW, %5 % a5 Rita IR E A

PEEIT[I]. HAMAREE, 2019, 39(3) . 281-284.

DENG G Z, CAO F, WU Y, et al. Discussion on the combined

setting conditions of interchanges and service facilities [ J].

Journal of China & foreign highway, 2019, 39(3) ; 281-284.
[2] ZHER. WXEBEVESWEXE I ETEHHN 1]

THAS R, 2016(1) : 91-94.

GONG J L.

interchanges and service areas in mountainous areas[ J]. Fujian

traffic science and technology, 2016(1) :91-94.

[3] R¥E IWXKEER S WS XEIFHRE T ZRTT]. R

B ,2011(2) :39-41,

WU T.

Discussion on the combined setting scheme of

Discussion on the combined setting scheme of
interchanges and service areas in mountainous areas[ J]. East

China highway, 2011(2) : 39-41.
[ 4] FHEHRIE. s AR R 5 B3 3 22 S5 R 55 KRRl &

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

HEBETTSE (1], J6J7scil, 2018(12) « 58-61.

XUE Y T. Design and research on the combined construction of
expressway service interchange, service area and main line toll
station[ J . Northern communications, 2018(12) : 58-61.
VIR, 2 M. BEF TOPSIS-AHP (A BK#EL ik [T]. 1A
BT RFLM(ARRIEM) | 2017, 31(4) : 42-46.

SHI J, LI Z M. Highway route selection method based on
TOPSIS-AHP[ J]. Journal of Shandong University of Technology
( natural science edition) , 2017,31(4) :42-46.

Bl R A i T B Ur B AT R [ D], K
R IPEL TR, 2018.

LU T. Research on evaluation of green construction organization
Changsha

design scheme of expressway [ D ]. Changsha:

University of Science & Technology, 2018.

AR RRAVIEAERE ARG T 07 S Lk s A [J].
FE By 2l TR S HAR, 2018, 16(2) : 10-15.

GU L Y. Application of analytic hierarchy process in comparison
and selection of construction schemes of overpass bridges [ J].
Traffic engineering and technology for national defence, 2018,
16(2) :10-15.

RNPE EPRR. BT IR GBI 42 3SR O R 2 H AR
LA VR A SRR G ()], BRIE SR, 2001 (5):
107-113.
WU X P, ZHAN Z Y. Research on multi-objective
comprehensive evaluation method and model of railway scheme
based on grey and fuzzy set theory [ J]. Journal of the China
railway society, 2001(5) :107-113.

FLEAR. FET = AAERIA-TOPSIS 32 1 18 3 2 8% 25 i 1 K it
T SEHERRFE[ D] VU4 . V9 L SRR, 2013.

YUN H N. Research on comparison and selection of construction
schemes for expressways crossing high-speed railways based on
triangular fuzzy number-TOPSIS method [ D]. Xi’ an; Xi’ an
University of Architecture and Technology, 2013.

XIZR. AR A S50 57 R LRI DI D] AR
VY RIS R, 2007.

LIU Z. Research on economic evaluation and scheme comparison
and selection of highway construction projects [ D]. Chengdu:
Southwest Jiaotong University, 2007.

AT, BRIRA. T Z YR IR B0 1 DX N B AR T 3R
WS (1] AR ACHPHE (BT AM) , 2009, 5(7):
94-97.

ZHAO M L, CHEN Z W. Research on route scheme comparison
and selection of mountainous expressways based on analytic
hierarchy process [ J]. Journal of highway and transportation
research and development ( application technology edition ) ,
2009, 5(7): 94-97.

BN, R XE, % ST AHP Il TOPSIS Ak
PRI R[], WA E RS KR, 2014, 24(10) .
182-185.

YU M G, WANG Z X, LIU Z, et al. Research on railway route
selection scheme based on fuzzy AHP and TOPSIS[ J]. Computer

technology and development, 2014,24(10) . 182-185.



