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Short-Term and Long-Term Integrated Design Idea of Expressway Interchange

GUO Liwei, SHI Jishu, JIA Kui,ZHANG Rui
(Kunming Survey, Design and Research Institute Co., Ltd. of CREEC, Kunming, Yunnan 650200, China)

Abstract: It is a general way to construct expressway interchanges by stages. The engineering construction
cost, road network operational efficiency, and operational security are directly affected by the rationality of the
scheme design. Considering the features of short-term and long-term integrated design of interchange, the
necessity of research on design ideas was analyzed. Two short-term and long-term integrated design principles
were defined, and their applicable conditions, advantages and disadvantages were analyzed. The main control
factors of design principles were thus determined. With the main control factors as the criterion and design
principle as the goal, the analytic hierarchy process (AHP) was employed to construct the short-term and long-
term integrated design idea of interchange. This idea was applied to the scheme research and decision-making
of the Yisong interchange on the Ninglang—Shangri-La expressway, which verifies the effectiveness and
rationality of the design idea and can provide a reference for similar interchange scheme design.
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Figure 1 Principle 1: interchange scheme design
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Figure 2 Principle 2:interchange scheme design

2.3 i RN EE S A

JELU) — < 3 390 T AR B AR R, HAF TR 1 T
2 T ¥ S e 0 A R S TR R A XU {E 2 AR
A2C 1Y TR S it R, AT A9 b DR TR ey A T T
4 PR 2 LK %) B AT 5238 328 AT H B2 0 o

JEOU 2 o ) AR B AR, A A DY AR SR
P T B0 B R B TR I A S G ) R o B
AT S R WA B e T2 SR M (ER G ) TR R
& T35 /0 e f e 3 T AR T 12 S o T 2R R 3 TR
B TR AU

AT 8 3 45 5 37 A2 5 SR BT I X B AR 2% 1R
A ke o5 AT X5 L 20 B DL 3 1



%2 FAFH,E HRA LR X SR AR RS R 241

®1ORITRERNXT ST

Table 1 Comparison and analysis of design principles
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Figure 3 Design idea
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Figure 4 Road network relationship
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Figure 5 Yisong interchange construction conditions
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Figure 6 Long-term turning traffic volume of Yisong

interchange (unit: pcu/h)
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Figure 7 Hierarchy model
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Figure 8 “Principle 1” Yisong interchange scheme
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Figure 9 “Principle 2” Yisong interchange scheme

x8 ARILLHH

Table 8 Comparison and analysis of schemes

-
\ - e T g TR . I s
LRy ST E R S 7/ , BRI . T S X A 5 W) A JEE S B AT Ak
K/m L BU/m , /e
m’ /m?
P TR 1549.047 196.04 37035 — 284 T bR T E B TR LR X R A G T IR A 2
S — S e B b i L AR AT
MEMITR 2920037 22012 20946 0 221 PEXEEZD REER MRS,
W TR 1279.130 178.06 32985 — 2.55 EM TR PROE 24 M TR IR T 0 I T 3 A
JE] BT B LT, HRRAIDETEXS SN AE N 34 22 43 I )
I T 3346.254 239.14 23354 6217 240  TRMEER K B AFAE WA AU R FNFAT 4% 4
. Technology of Highway and Transport, 2019, 35(5):
5 #iE 14-18.

AR SO A v R i R S ST S I W 4 5 O R
BT A4 AL R R R E ST AN TR Y
B R o DU O KA M T TR O A Y
T S A v B R TR S BR TR P A LB A .
AL R FEARL T AR 1 57 58 TJ7 SR T R G5
RS LR WAL A T SR RN S Bt T 2%

BT R AR ER LS ZH B 2 4EE R
WES AT, T — 200 DL 388 Sy Bl 255 7% 18 D e
AR BRESUR AN TS S AU DS SN RV ]
S LB FIPPA B AT T T 1 o

SH Wk

References:

R AR SRR,
L DX N e ST
(5): 14-18.

TANG Zhonghua, HUANG Shihang,
Interchange design of expressway in mountainous area
with  toll limited[J].

[1] 2R % S W Bl il R T v S R AR
Q—\‘

b
7 R[] A A E AR, 2019, 35
LI Hongwen.

spacing and tunnel spacing

(2]

(3]

(4]

(5]

PRI, TR, ST Lol DX A Al 55 A SO L E
JTEMIR[I]. A H, 2019, 64(11): 70-74.

HE Lucheng, NING Xuanjie, SHI Ganglei. Study on
service-oriented heterogeneous interchange scheme of
mountainous 2019, 64(11):
70-74.

505 BE A i 2 /0 ) B 3 ST 52 3 e Bk R Uy
FEWTTE L H U ey 2 BRI B A 21— 11 L3 S A D],
HAMA B ,2025,45(3) :208-214.

JIE Qiang, FU Xinsha. Reconstruction plan of small-

expressway[J]. Highway,

spacing interchange connection sections on expressway:
A case study of Xinlong—Gangkou interchange on
Zhongshan—Jiangmen expressway[J].Journal of China &
Foreign Highway,2025,45(3):208-214.

e =T (N I S B ST/ VA L T
BRI, B H, 2023(4): 178-185,191.

WU Caiguan, WU Yuhang, ZHOU Hui. Research on the
reconstruction and of expressway

expansion plan

interchanges under complex traffic flow[J]. Shanghai
Highways, 2023(4): 178-185,191.

2R HL3E AN S W A5 S T ARV T]. A g i A
e O AR M), 2018(4): 139-140.

LI Liang. Discussion on short-term and long-term combination
scheme of

interchange[J]. Highway Transportation



Lol FAH,F HRAK X SRR AR RSB

245

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

Technology (Applied Technology Edition), 2018(4):
139-140.

Lo, b, e BRI LS AT ). A
AN, 2023, 43(6): 350-353.

PENG Yong, YANG Wei, ZHANG Tao.
interchange complex under complicated environments[J].
Journal of China & Foreign Highway, 2023, 43(6):
350-353.

FEET, 2 KB, S . 5 F IAHP-EWM [1) = 30 2 [ i 2%
75 B BFIT[T]. A B, 2021, 66(2): 63-68.

CHENG Xuan, GUAN Dayong, XIA Jie. Research on
comparison and selection of expressway route schemes
based on IAHP-EWM[J]. Highway, 2021, 66(2): 63-68.
SEBLIR  HE T2 YTV R 1w N B B B T R
VAR B Hi 2 S BEIE ). 24 B, 2021, 66(4): 56-61.

WU Yihu. Construction and research on evaluation model

Study on

of highway route design scheme in mountainous area
based on analytic hierarchy process[J]. Highway, 2021, 66
(4): 56-61.

AR BT AHP—Fuzzy 1 (& 8 23 §% B B 3 0F A0 38 4
IR ST EUFIE[I]. A T2, 2022, 47(3): 203-209.

LI Yu. Study on evaluation index system of expressway
incorrupt administration construction based on AHP-
Fuzzy[J]. Highway Engineering, 2022, 47(3): 203-209.
JUSCHL, A2 . 5T AHP—R AU HL B 1 43 9 5 it .38
SEASHERIARSE [J]. AL D5 3838, 2024(9): 22-26.

GONG Wenzheng, SHENG Chen. Research on type
selection of interchange implemented in stages based
on the comparison of AHP —entropy weight method[J].
Northern Communications, 2024(9): 22-26.

WA, 2o, AR, A5 A IR I8 — MU BT R A
% 15 NP 4 AR A R BT (I A B TR, 2023, 48(3):
161-167,172.

YAO Xiang, LI Feng, TAN Huadong, et al. Study on the
adaptability index system of expressway network under
of construction,

the integrated mode management,

maintenance and operation[J]. Highway Engineering,
2023, 48(3): 161-167,172.

Mgl . X FR AR S5 0 F B 38 =057 28 3% & 40 A [J].
AN B, 2023, 43(6): 345-350.

TIAN Yin’ an. Analysis of interchange setting under
condition of mountain eolluvial deposit[J]. Journal of
China & Foreign Highway, 2023, 43(6): 345-350.

A, W PE L AN B A 28 B A R BT R B R
B, P AR B 2022, 42(3): 259-263.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

ZHANG Jin, PAN Dan. Discussion on design idea of
superhighway composite interchange[J].
Journal of China & Foreign Highway, 2022, 42(3):
259-263.

JRL e . v BN [ TRR LW N 3Z W AT (). R B, 2014,
21(1): 108-109.

ZHOU Bo. Research on reserving interchange of highway
[J]. Anhui Architecture, 2014, 21(1): 108-109.

SRFR, TR R A B A E R i T S AR
AEWFFE 0], AN B, 2022, 42(2): 247-251.

ZHANG Baojun, NING Zhijun.

reconstruction and expansion construction scheme of

cross-section

Optimal study on
expressway junction[J]. Journal of China & Foreign
Highway, 2022, 42(2): 247-251.

WS, B )T AR AL E R T R[], A A
%, 2022, 42(5): 263-268.

CAO Wentao, HU Hao. Research on reconstruction and
extension scheme for Guangling system interchange[J].
Journal of China & Foreign Highway, 2022, 42(5):
263-268.

o i AR A A A BR A ) L2 B S RS ST
N:JTG/T D21—2014[S]. Jb 5T N R 4838 H Ak, 2014.
China Highway Engineering Consulting Corporation.
Guidelines for design of highway grade-separated
JTG/T D21—2014[S]. China
Communications Press,2014.

MW G N 32 W T BT R A AT (D). S A S A
2024(15): 19-21.

FAN Ying. Analysis on design points of interchange ramp

intersections: Beijing:

[J]. Transportation Technology and Management, 2024
(15): 19-21.

VPSCHI, B A5 15 I TE A U M 4 BT A BT 0], 2 B
2024, 69(7): 61-67.

XU Wengang, LI Jun. Design and analysis of ramp
connection section of interconnection[J]. Highway, 2024,
69(7): 61-67.

Bk KR DX A B G T S B R A ()] TR R
5%, 2024, 9(8): 185-187.

LI Yongji.
mountainous expressway[J]. Engineering and Technological
Research, 2024, 9(8): 185-187.

PR K . 22 e TR J 24 B Iy P (M. b s o 4k s b
1, 2014.

CHEN Duiyong. Principle and application of system
China

Research on interchange selection for

engineering[M].
House, 2014.

Beijing: Railway Publishing



