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LI Ming
Zhongnan Engineering Corporation Limited, Wuhan, Hubei, 430074, China

Abstract: The overall design of mountainous expressway renovation and expansion projects faces unique challenges such as complex
terrain and variable climate. This article comprehensively summarizes the key points and practical experience of route design under
mountainous geographical conditions. Key considerations include forward-looking planning, safety, economy, and social acceptability.
Preliminary research requires a comprehensive understanding of mountainous terrain and meteorological conditions to develop
forward-looking plans. Emphasize the improvement of safety in the design, and adopt scientific and engineering measures to ensure
traffic safety during the construction and operation stages. Optimizing economic efficiency requires considering cost-effectiveness and
adopting reasonable construction techniques and materials. Considering social acceptability, it is necessary to fully listen to the
opinions of local residents and ensure that the project is in line with local culture and community interests. By summarizing practical
experience, the aim is to provide practical guidance for the overall route design of future mountainous expressway renovation and

expansion projects, and promote more scientific and sustainable engineering implementation.
Keywords: mountainous expressway; renovation and expansion projects; key points of route design

515

BEHE I 2 5 R AN T HEE 1 IX v i 2 B ol TR
PEER L IX SIR T AL, TR X 25 B fE
RAE KT BRAE G S AR, (XM, UEE
AR (AR R A H R BEI 5 — R AR I bR o B 2 1
BEHHAE 9 TAEARI A ORI TT, ER R B TR W AT 1
ARSIk, TRAWETELL DX Foa A B o5 TR R 2 A
BOFIE R SR, AU BY T 4 I M 1 XA,
S LRI A R [Nt o L X S A At i ) P 455
KSR T S AR EL R AR L ORI 2
BB ORI R L, A AR LRSS, BENS)E
FRACLTH A=A R STt A 7t 10455

1 IIXEERA B EH w2

L DX e 2 B A A ) o AR AR A T X A2 S 2 A 2
Tt e SRS BB R IR ZV B A . (L DX R 2%, BRI
B, A G3E 1R) A 9 2% T E T i A2 AN T KPR 5

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

SRAIACHAL 2 R R B SR o DRIk, BEAT L X v T 2 6 11
B, AU T RSB, RN T IRTHSCE R
B UCEIE M 2 4 R F AR At L X AR 2 ) A
B, 5, BT TRERENS B SR T L X AL JE B AT
7T, SR NI RG U SRS OB | MESs R, N I
AN M S FR A MR AT 26 o I8 T 1l X R
T R IR R IE S S MAE, AT AR
AU R SR BT HUG, L X R A B s i A
BT 32T DX A A (R 28050 70 o R0 1A S A0 R il B0 2 (2
LU BRI RBE R R 22— B L XA IEAR DL AT LA 47 3
BRI X ST 2 (8] TGS, I, fefd
WS T XX, MU TR, @&
REMESH B NI At e DRt — P R . e, (DX 2
HECY S AR T X A A T R 1 LT B Bl
EEBH AT B RENS IR LI X B IRAE S RS TE
AMEIREESE I, HAEN GRS B R TR IR

89


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dU412.3&from=Qikan_Article_Detail

@" VISER

TREERYE - 2024 45735 4523
Engineering Construction.2024,7(2)

PG IS, (e B Z R R

2 BB ER

2.1 BURETE

7 L X T A B 5 R R R B AR Vv o, BTBE TR
R H T BT B A AT TS B 1T S E T
R, BHEEEHBEARME S EFFRBRI A &S,
LA R 250 S 0 A SR AR IR L 5 DL 10 32 I8 R A T 5
k. HoE, RIEMERIFESQERRASE T RIS
BEA A2 AN R SR BRI AR, ZZl 5K 23 H
K. B, BB T B % FE AR T
RSB, PUE RN AR E L RSTE R HiX,
RTEPERHEOREBOR I QR 5 A - BEE RIS, 22
YU ARIHILLRTHIEOR, BlIaERESEE . A3
BRROREE . A BB B BT RN ESFTEOR, $2
THEE RS REVERIZR, Aoy e i 1L X R A B e
BTG NAKBHL A E . 5h, RIREYEBHEFE REA AN

AT RRSE R J o A2 Vvt T 25 R o ARAE SRS

KA AR AN B3 BARS BRI L A,
PRI H FEARK AR DRSO RO LRI R A . [FI, 38
BB SRR, WA, Wi, PR
RS 5 A B R G S ARRAL KR A -

2.2 R&M4

B, wAeMERH S IE LTRSS Bt
TORAE L X R 2 P oo R0 AL EE A& B 38E, BLRE
IR B SAAEAT e R op AL R HEE o e 4k, X T 1l
DXCETEABES SRR, R S B ZAN fh 2R L3, T

BB EE T, AN G N R I e X BN 22 4 MUK

HR, XA RA BRI R A XD 4okt 7RIl
XHE R J 5B R » ASEITE R 58 X875 BT A TE
X IARE, FERBOE M85 S hRdk Ak a5 Tt
PR AT NTEAZ SIS FE B P 24 ti@er . 14,
AR THR T B R R AT LA B, 7R L XK
BEZABRRIEDL T, FEl& NS RARRE, PRUFEHARZ
T RIS BV A R AL, A6 B2 0 A BRI R B
Ak, T RGP R IRAT 22 22 4x . TERD BB, A
MR EREEE, BALD, RN ARG N, fths
PRALTE TR T I Rz, D IRRR S 2R 22 4k

2.3 &5

B, GUrtERT T B R LRI bR B R A .
R X S @I H r, TREAEAE 2 DA AT IR T %R, &
GBI ELGEFE BN T RINER A BERH.E
e AR L R A B iz i an SR R, Il B A 5T
HFBL IR RSk . Hk, it fEd
B b LR R L XM AR, it 4 AT A
AR ZE , PRI TR ELE R ) TR EARFE, Sk $
M T A TAEA R, DR TR A, $& M i e e
A, SEEFHERTE FHE RIS M4 KR AEE . ILhIX

90

RAMMIEE I, A RIS E Y FE T 3 s i K
Rl S5t E22% [RIE E W B A g oAk, &
BLIEPEAPRINEIR, W08 5 IS B A4 1257 343

2.4 b 5RA

e, A SR THE DG B 2 1A R AU LA 31t 8
IR BB BRI BT, At 24 B
SR, BRI IX A BRI R e o PR RLE N, 12
AT BT IE VE RN 22 A o RIS, B BRI AN B R0
@I T8 SRR B, DR T B R@ AT RE ST HOR, Rk S
PETF BV E A XA IE (1) vt o i A2 1 A8 XA J
MG BB B M, 028 R, $m a8 L REATRE /)
Az 4tk KA RescmyEhl &9, S SECR, Wb
X, SEIAS O Rese T Sk, B g Nk iag
WHA, RSB EH RS EWRMNBARE, R3S
TG S RN O, SIS AR G A R AR AN e
T BR U 3, AN B THREAN 1L X PR 2R (138 AT ROR o 7E3R
B, A SRT B E A S E R RAE
BLREEAR, AHERISRA T IR, R % 0]
WAEBRGHR W, S XA M-S H AR ANE LA .

3 WXEEAREI B ILIZHRE e

Ll DX T A B e A AR I o — &R LT & A4
IR . B o, HhTE SR 4 S U 2R B AT (1 (R A,
FEBEY . IR EHIEARHE, T ELRE B EE. $
BTSSR 2R, Do iR R e . ok, I X AR IR
BEMME S M ok T FREEORA BBk AR, it o A% o 75 R A
RS T, BT k7K R g MR S AR RA A R 5%
Wiy o DB E A AR PR, T X A
PR, 182 B M R FE R SRR R 20, TRES
B EAY, e TR . Ay, TR
e 5| RIS AN A F A5 0] 3, 75 B AT A 22 s v
TR EE, B DR 2 M B 5 de /M o X 8 ] R &
e BORAE B TR R b R IR 5 & R TR T7 58, DA
PR L X A B o TR P AR HEE R ] R R

4 | [XSEA B o T2 R X SR B

4.1 FEEE

7L X A B o g TR, Z5 A Eh 82 — T ok
()RR SR, BLE A BN S A I MO AR A AR S IR B
S22 7T P ASTHD T A R TR I R RIRN S 3 Ak 0 L (1 2
THEEFI R . Bk, SRA I RTEIRN T HILIX
MBI DL WXL 248, AT REAELE &P i o Fa g,
WIEYE . AR JEE R TS, AT LA AR
BT AU FEAT AL, R e A LIS VA R I, B OR A %
WAE T T A R e A e At . R, SRS IERIE TR
B RSB . B XA A S
KR IREA BRI PL, 7T DU e B2 A B R &I
PN TR AR RGN T, SCLA @S BRI
AR RIS T, AR FER S THILIX

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TREAESE - 2024 265745 E2M
Engineering Construction.2024,7(2)

@* VISER

T BUR AT AR o X FEIE B DT . IR
NAEBLEE, i Al R 2 X BT RE 1T
M, AT DAL IE R BT, 4R e AT Il AL RE

4.2 GIHMEL

TG, BT B A RO S 75 0 1L X 5 2 e
ATRFEERRI ol B A e JASE R b o Sh 2 i, ol
WTE o B (2R B AN IBT I, & B UL X 288k e, A
BT HITE BTt o TR AN, BE XS BEI IR S R4 1
KAGERI A2 17, RmEmkrEr<aett. K
W BT BRI SE S G 7 T B AR SRR, il
BEVEAHIAE S TR A, BRI S0 AR A BE AR O
P, DR TR A IAES RGN . R4S TR
FAR, R E A AR, B Ry & TR AS
REEHRY. fERE A ORI IE R, 758 A& X s
PRIDEEZEAE, BlERRIAE XA B AT, BifRas X
@47 R IR Z k. AR EE, FolR XA X%
THITA A, 32 SR TE B R ROR

4.3 HEIHEL

T, Tt TR B IR RO SR 5 70 4 2 R Ll X H I
M. FEBES. IR SEHIEAAE N, T LIMAFREER A&
PSRt TR AN A B ORAE S A3 b ST 7 2
PR B A L LFP RRUR AT o Gl R A B ) TR R
it T, PRI T sz, B TAREMHE TR
LR, Bt SR 7 B R T L X AR AR L XSRS AR,
FIRESZBIMER  F SEMn R S BIsem, RILE it Tl A%
HH T BRI R B4 e i, B R R AU R 5 R I R 5
WnlARIES . AR KEHRNRSE, BHE T
TR, WO T 24, TEAEASIRIETTH, NOG Sms 75 2L i
W R A B . FEE TR, @i A BRI 11X
W RS TREHOR, SR RS S5, sk )N it 5
SIS RIRE M, SRR IR (L IX A RS i
A, Tt LB B SO S 7 B A I E AN 4. £
X B, ACBEMEME S, TERFBOBRL, WE
I 22 ST e AR 55, B DR L DXCHE N () SRk 7 9
IR, SRib22 4T, IRE T AL AeZR, s SaNiE
W, TGN T3 Pl RE R AR

4.4 INERIP

TG, RS ORY SR T AL b LT T R A
RS R A FNPPAl o I Ll XA B ARSI KRR
SARERAT TR, B VPG TR PREE 0 7] Re s,
NS5 SR FR ORFE Tt ) SR AR AR . ok, BAE TR
T B H B RN R @A E RSy . wE A
A RS TREEARSEF B, BRI/ TR
YIRS KA S ERIBIA . B HK RS,
DX AR K5 G o B e e R o AN %o 32 1) A 21
FEAE I RN o AR TR B, MRS IR Y R R — RYIH
RS . B0, SRR, RAELAE.

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

W, PRYORAE Y, WK LK. X TRE Y
IR BT A IR LR, SREE BRI A3 TF B, /D X
A KIRTE e BEAh, E WA, KR
TN AP AT REATAE O BREE )85, SR FH 3 B A | 7K 5 s U
ST B, S o AR IR B AR A R B . FRAE
TS LRATASEE, B EpKE . LG EF
B, R REIE JF it AT A S BDIRA .

4.5 ZFMa=

T 20, U A o SRS AR LR RI AN T B 7S 0
FERE TR B4 o I VE R R R SO A B, B IEAG
T H B XS AN RS 78 ) o A Bk 3R @ W R R 0 T2
Bl RATRE R, DAIRIRRA. #mat. WA sinE
BEATHERR AT, BRI H 2B S RN L AR ORI RS A T
K, MIAREEIN H A58 . Ik, SUFR0aE sems 7 2
Tt T Bt 774 1 AR o 388 DA 40 (4 R A A B & B Y
VORI R, MR TR, $w TR K. &8
RN TN TR &, $ i LRI TR0%, 40k 1%
JAIH, B L fE R ) N IR g A . RIS E BT B,
2% R AA TR W T L I R (102 B A R A AL I H Y
LU o . LR IIEENLS, HE R A E R L
5, WHAR A BREAT B A BEVE AT R . A, E
HHAT B4R A B, W OR A BRI IE |8 1T, Kk
S A, TRE IR R R BhAh, AU g T
T RIH A 23080 . BT H s ALzE, H%
M AT R, AR, o R R K,
MM SEILI H 7EAE 23 Z I AT FREE R

5 ¢5iE

L DX T B e R R R SR BT — T A Bk
SR AT S o ST IR NI T OB 5, TRATTRENS T A Hb3E N
X AN S A 25 1, S CREM AT AT PR T ekt . 75
SEPRIE Y, BTREMERLR AT ZTFERAL DL A
ST HEZ PRI 2 R B B R O . T B 45 SRR A0,
BATAS FF AT B 4L T R 5048 5. TEASKRI TAEH,
BATRe kS5 77, e 1L X R A B e e RS KT
BT, R A TS e ) PT RESA REA B £ TR

(&3 3Cik]

(1] & LRSEAERT ZIRRELRITEAI]L X
R, 2023 (21) : 66-68
2]IEAE. WX EEABRT 2T RXERAFRK[I]. L
A, LATHEEAFRAAE,2020(8):13.
BIEHE LRmEABRE. ¥FERIUTEART ]
8,2018(11) : 22.
(417 A LR sE A B KT ZHEEF TR TAR ]
2R 2023 (33) : 16-18.
B & A 2% (1991 12—), Nk, BA: TRIF, M
THRAREFT, BAERAKEAFE, gt i # 2%t
Fe 5 HA IR ]

91



