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Research on Quality Control Technologies for Expressway Subgrade Construction in
High-Altitude and Cold Regions: A Case Study of the G0613 Shangri-La
—Lijiang Expressway Construction Project
Xu Qijing
Yunnan Construction Labor Service Co., Ltd., Kunming, Yunnan 650000, China

Abstract: The G0613 Shangri-La-Lijiang Expressway is the highest-altitude expressway in Yunnan Province and also a
national green highway demonstration project. The route has an altitude range of 2,000 m to 3,280 m, and nearly 50% of the
whole line is located at an altitude of more than 2,500 m. It has typical engineering characteristics summarized as “three highs,
two complexities, one fragility, and one arduousness,” namely high altitude, large elevation difference, high seismic intensity,
complex topographical and geological conditions, complex climatic conditions, extremely fragile ecological environment, and
great construction difficulty. To overcome the difficulties in subgrade quality control in high-altitude and cold mountainous
areas and ensure the quality of engineering construction, this paper takes the actual construction conditions of the Shangri-La—
Lijiang Expressway as the basis, systematically reviews the existing problems in subgrade construction quality in high-altitude
and cold regions, explores the formation mechanisms of related defects, and summarizes subgrade construction quality control
technologies and on-site management strategies adapted to regional environmental and geological conditions. The research
provides practical support for the high-quality construction of expressway subgrade projects in high-altitude and cold
mountainous areas of Southwest China.

Keywords: expressway; subgrade construction; quality control technology

1 T IR Sk TIMEFHE WERARER . SR E R, & LikRetkr".
1.1 B EFRSR W H BAE TREAIRYZ T s E T N, R BUFAE

G0613 FANFEM T m R E M BT BEN, 28 AR BERESREIRUR, BERH S 5 Rt
HEA KL 140km, R A IS AL SUVIRCASEMR AL, B AR R, PR ER . [N, WH S Tt
WRHPY AL E 2 Tl SiRipiEE . H L r e S, W AKIERTRIX ARy, B T
e 3035, e KR 23k 1100m, AR VIS st e 20 X, A i e 5 AR Ry, AR AR Bl I AR b3

-141-



20264 H2% F4H

TREERSOH

1.2 SERXE R EE T2 O IREHFHE

—RARIRAR A . I H XIS RRIG, 275
B BERREWK, EFEAEREHRMILER, TAEIK.
REUTRONL R 2, W G WO B AR b, 51 BR FAZ TR IT
W ZRANETIEY . SRR, WEE
G AE AT R A TR B 2 6 AN A, T
Rk o SEUE L L7 R4 ROEE AR =M%
PRk R E AR RIgHR. FHEE L, Lk
A ROETEZE, BT BRIETIRRAE X =, 4277 %
B T RS . DR LA 4% . X T 7h g 2
BEEFEAZ X, AP KRR ZE,
B LT TARBN G M 5 51 ROK ik AR BIER, i T L
ZEMWE RN E R,

2 EEREEMXESEARBEERETINFRE
(] 7%

21 FRRERL, BETEFHS

VR A i 1 [X 3 B o PR B SR 1A
N R Y2 T PR 2 A, RS IR S IR AR
A KL RIR IR BE N4 UK, PRk 7y, S5
BRIERR T . TR IR BT EUKZ L, EARSKER
PRI SRPERIE TR, BRI, AR, S1ABREEA
BsiE . R, EEERCRERZ, RS R
RUIKET, KIEAMER T 2 SEH AL Bk
PETRE, I A, BRIV . AR REEERTE, 7
LR M AT RS E 1

2.2 BEBEFRELRENER, BHFRELE

oA e TE A 1 R R B IR R SRR . — 5 T
R M U 3l 0 3R, I S T SRR
F IR SRR T B, M LU BB vh i SEpm vt s o5 —J5 T,
IR AT T AR S K S A LURs vz 1, ARIRR T R
RESIASNRIS, 5 HIRZRIOARR . TR AL,
e 2 2% ] A o ) AL o [RJ B, 0t B g R T
RIEPAT R RIHF M RRE T Z, HIURE R
B IR AN AL, B SRS R AR S AN, 5 VR
RYACE S PP REST S N E e B

2.3 WIERGIESE, KRSARIKKLES

A IR 2 LR AT BB, BRIE IR B 2, U
WHRER H AR E . mIEAR TN, AR R
RARACPER, A RRERFREY K. RS R ata ik, Hiya
PERMEFEAR, e oy M BUZIRIVE T8 PHRSE . [H
I, DXERRT KR, FIK P RAA O A, Bk

-142-

LRSS EAAOE KR EETE, UK KNS, i
— PN YE R RS . ek, B4 a2 3% B 4 it 5 e
AR, HHFP T2 D0ER MR MR s, P s s
TR MR, B2 .
24 LT ZERMAE, ENKREER
IR B 22 Bl Bt 1 1 200 F P SR R A, R
G R TR M SR R . FER AL
JEANRE . SEURRE R . BRIEME T . FR4P IR S oG R A
LI ZhRtE, AA7EVR TR AR AL FE . ORI 2E
ARIRFRER LN, [FIR, ETEMXE T BB
AR, SRR T8 IREshaiE. R EsE
RERARG, i THEEYERaE, BARRAME. L7
BTG, SBULETEEARINL, FIRFERFREZHI.
25 MIFABRKRAILTE, THS5RETFERY
TR o FE M X A e T3, I M A7 R
BRI A . i TR AR R LG L R FE AR I L T
FIEEREARR, GRS EEE R, RS, RS
P25 A B LB o BT B A 22 A RN A,
Tov ST W B 3 AR . B, IR A, R
W S R R DA AT IR o [RJRR, v S X AR
e OBEHEER, EAIXA R TR ™, b
AR, SERE S T E e M LR RS .
3 EishReEXSRABEER TIZLRE
AL HIES N
3.1 EPHMHALERLERAR
ot T T e R S A Y R BRI, R “TE R
I IR BRK” — AR A BRI S AL 4R
FRBR . B, M TR ER AR IR G LR 5+
EEIMBER L, TEBRIRE AR LA R, Fhe
BB R LR . R, SRR IPBRERIN € | 35K
R P o A0 ot EORE AT H A PR, B A R A
RIFE R Fa v . RIS L MR, RS
FERNE A, ST LR, SR A, 2T
HRB ST, AN, ERREIRE S T TIERKZE SRR
WE, BHWH KB EASAMNHRIRE S, B> TR
RREZN, BRI ECEK . ByTn R, SR mER X
T il LK.
32 SERESEETHETHIRA
2w IR B B R AR IR SR KR A,
PO EE B SE T2, IRBGIA S S kbR . — R iLIH
SUERL, TR EA L. RS RAEE. .

i

hu|

R B\



TS

2026 E24E F4H

B LERFRISURY, PR OETRIR . O ity
SUSLPRL, PR KA, IS K A%
HEORK R R OS], RO (R AR
R HIT IR, K BRI 300m 4k
% 200m~250m, ML AR, SRR, H
R SR SRR I . = RS R L I IR 2
B, MRS B, T LR, 6 5
BRI SR, Seiae IR, SRR
ST . TSR BN I R3S RER,
[RBFSEIESNE, THEIE, VIR ASNT -

3.3 BERRRESHARPRA

EEAEIE B AR (G RTEIOAF 8, 7R
EATRRIID R, G R E R . BELS
SERRI, A SRR DK T, ARG
AR D B R, SRR . &

ZeARIR I BT 45 B RIS 1, 0 R R B R 3 P (R U

PR L E IR A RS S TS IR K R S, R
SRHE B BRI B7 15 R KB B AR IR R R R o
(I, A B I IR R M o, S M iR 2 SRR
ML, SRR IR, Hh iR e 72
NI AN SZ AR R RS, R Fi L AR S R AR E R

3.4 SERBREBERESESHIFRA

8B 7 N e ey AL 8 R ML IO A 2SI 55 AR A
KA TREME+ERBA” WEB AR, (RIS
B SESHE . X T RIETTIAN, RADEESL YRS
KL, TREEAWHIE, BT &, ISR
SEME; X TIRIZ T R A A, R BT RESE . E3h
FRUINE, B E AR, BT R R R KA BUA A .
IS, S NGRS BEIE M SRR, St L misk
FHEAP AL SBIPEAR, BAULSHER P, e
I 5K A PRFFRCR . [FI2D 58 B WK R 48, i E UK
s HRE S MEKSL, PREHE I S AR, HEEAR
IRURAK R 51 A R 38 R A T

4 B EEBXERRET RENAEEMIL
SRR

L1 EESEERREEIRKR, BAHEIINE

55 7 TN v o e T R R, S NIE T R R
A0 5T 2% A 1 2 T B B B, 408 5 e A A
o LR HAREE . BURMHEIT. BRISHE T, fRIETRY" 4
Wi % TP AL BEOR bR e S IR OTE , A 28 i
TR R S AR o VS A R TR, R B

Jit THAE XA, B 2 SRR R AL N, T
PAT TP “ =Kl B, Rikhs TR ™2k N R — i LI
5, AR JE TR A O L o A )

42 T TEAMKI, MEEEHSIERRMm

Bl st v FE M X A A TR L R A P R
PREGER TR, SATHER T . R0 RIHRE 4-10
AAMEEA TERTAAR T3 £t T, St kit
WS, FERACEE . AP0 TP L AR
WE RKEAMAETF R ENE & Baffs. 7 B TR,
FERSICIR R LIRS N H S . @R T,
LB AW ity AR K 3 5 it T o 2 (2, YIRS Ul R
E, P T SRR PE .

43 BUARZEEMER, EsFEEILIR

TR R FE B SE i TR IO, B0 AR EL, R
. RS TZ BB SO BRI R AR AL R S
HoE, RIPEHA R SEWA G R T T E, i ER
HES R E RN KT, A4 O SR £15% e R
& SHIPAE -/ 18 o P T DA DTS SN k1IN o &S
IR PRIRYEY, Fo& & s, RIS faxid
17 IR, R BRI AR, PRI R IRt T,
MRS B A RAE PR, BTt TR St T .

44 RULIEBANUEE, mERKIERS

HEAT B Rt T AR ARG AL b, B AR RR W AR
500 T i . it A% A R LA L MR
W s il TR AR S5 B RO A . o 2RI TR AR
FAPELY, SR AIEAEE ., BEE. SKE, E
SRS R M LS AT R R RIS AR B A
H SR LR B RE R R SRR AL TR,
FEA R S R . R, PR R S,
EREE S T ST CHEA R - RS I,
R T T2

WRACE N = RS 0 A B VR, MR S5 A E
IRl S B W &8 Ib 7 167 e e i I a3 £ ek
FTFH2 . G, S THRER IR . GRS &b AT A2
WS AL A TTBCTT %, Wb 252 5 57 R HE,
FHRE KT AR SR 5 51 & 1K IR SR SRR . KRS
Bty K IR FRANN R B S IO iR R, SR R A M AR
B ML REIARR . LSRR M2 E HAR, &%
e 555 A 745 DX P R 1 R

5 4518

ASCLL GO613 AN e Il H oA TAR S, 45w 58

-143-



20264 H2% F4H

TREERSOH

1 DXLl T T 5 TRERE A, R T UREAE T . K
TR ABURES . T2@ERE. W EREEEEZL
JEE R, BEXIE S R B R AR EE L ORSHE IR SE . TR
PRIRY . AEASTAB . B NI PSS B A O i
A, AHIEERE R TR, N RB&. RanEE. B8
i [ oA P A R B o B I AL SR o WF 7E BR T AT Y
b e e T ) 28 vt i A g R L X vk 2 B g i AR A BB
WEARZSE, Bym XA TR s ., SRt W)

-144-

(&% 30Hk]
(WA JRER-E=h: —-=  :& - p N) I2
% 5 5 #,2025,(5):126-128.
RIRAMEMFRELNE R EXEFHBEANRKTEASE
5],2022,29(S2):764-765.
[Bl#t B kK Ut A G EERAZA IR ET R E[]
[ 2 47 AR 2 4,2022,(4):106-107.
EZE A thE# (1988.04—), B, Wik, zHE TR
WA, AEFH, TR, #REFH: r~EIRE,



