5521 B4 1) KIOPEBIXZFHR(BABFR) Vol.21 No.1
202442 H Journal of Changsha University of Science & Technology (Natural Science) Feb. 2024

(BRETRE -SRERIETE

[(FERIA A R BRE S FEAREREARG IS EAESTRERBLE M I RSN A TR,
“BETRERERABRAEEBANE KA ENGERIREFENEE LR ZRENELY, BEREL I e A5
L B EMREN RELEFRE -, LRSI REFMANT A,

EHFANES E ATRALB R AN TR G IEEKASR RO FRXARM R ENBERRES R A
FOEATFELHTEA FMB I L HFENHR NAG#H . AREREBR LT RS ERE AN E NAHF
HREIREANERFRR, AT ARB R EERMERT O, B BB BT HEWRFIENRES
% .

A, AT R ETR-FHERIEE AN ELNAIBEXEL AN B E AR B A BB E TN
FEERUBZFTAREN BT EAPHREREINEFTEAR T HE TR ERERETA,

EREREN:

KEE AR GLASF THEBEREAALNNAE TR EXALTEAFELEGH., TENS
TAMEERTHESE o BEASETRZRREN FALEER e EWE ZAEEXRRMAAETBRHF.
FAEMAR BRAFLMIARALE., TREZXEEAHLITXNAELEZMERBATE 04T, REFRIBEX1404 8,
ELHAEOW , BRFAETEAH  BRENEFS0LT ., KEXARKHA S SR 10 4HEHARHHESF S X450 &
-1,

N

DOI:10.19951/j.cnki.1672-9331.20231225001 N EHS:1672-9331(2024)01-0059-29
SRR XIZEE st IRANE 55 AN I TR R SR G R IE SR [ ] R DB T 5 ARBHE) ,2024,21(1) :59-87.

Citation: LIU Liyan, YANG Hao, ZHANG Junhui, et al. Research and prospect of key technologies for intelligent construction and maintenance
of highway subgrade engineering[ J].J Changsha Univ Sci Tech (Nat Sci),2024,21(1):59-87.

PEBREIREREFRXBERAMRERE

5('] %E 1,2,3’ 7};@ ,/;T‘z 1,2,3’ g_ligigr:‘: 1,2,3, glg 'é’}LTJﬁ 1,2,3
(LKW TR N TR MR EWE ST E, B KIS 41011452, KIPH T RS sclshi TR, W
Kb 4101145301785 % MR KD 410205)

W OE PRI EBORE S BEE TR E L B A 1 R R I 1 R o R R B AR TR
B e b AR AT DAL T O B TR T A D HOR T BL . A SCERR T I TR B JR SR R 1y
58 BIR ,ﬁjff}i@%{gﬁfﬁﬂ(buﬂding information modeling, BIM) £ R | [ FL 8 i He 52 B AR | i i e e
W 55 PPAN B AR DL Bt B R SN R BER 44 D7 AT 43T o HBIAFAE BN R < BIM F AR A % 2 T2
ST 07 P A AR A5 B B Sl /D B T U Ak A L BUAR A BB s B e R S R B O
W55, 0T b B S PE PP I o D 5 AT B S W 5 PO B R I a5 vk A7 B R R S, N T T AR
T TEH M E BB G — W BT WA 38 iR . K2 IR TR AR MBI 0k 0P . R, AR 2
X B L1 Y ) R 4% TG SRR R R AL IR 1 0 A 5T,y i TR e Ak i R R e 1

KRR - o B 5 A SRS BB R EOAR RE I S 5 TR I 5 8 RE e 5 34

HESES :U416.1 XERAR SRS : A

YrFE B H#A:2023-12-25; &3 B 5 : 2024-01-09; 33 HH#5: 2024-01-09

EE&TH : B ZE AN AR H (2021YFB2600900) 5 #7152 56 %8 8 KT Rl/AF ORI H (22XJ01009) 5 = KAl
AR BR 2 2 400 H (52025085) 5 B K [ SK BF 3 & W B30 H (52208421) ;I H A B AR R R & W I H
(2023]J40050) ; W1 FE 4 2B T RHAWFE 0 H (23B0315) 5 1K V0 BE T 2p 0 78 AL RHIFIH 0 H (CSLGCX23012)

IS EE K ZE M (1978—) (ORCID : 0000-0002-0745-1213) , B, 4% , 35 A F 38 % T F% 7 M 99T .

E-mail: zjhseu@csust.edu.cn

A5 M 3k http: //cslgxbzk. csust. edu. cn/cslgdxxbzk/home



60

Krm Tk FFmERAFMR)

(1. Key Laboratory of Highway Engineering of Ministry of Education, Changsha University of Science & Technology, Changsha
410114, China; 2. School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha

Research and prospect of key technologies for intelligent construction and

maintenance of highway subgrade engineering

LIU Liyan"**, YANG Hao'**, ZHANG Junhui"**, GUO Kaili'*”

410114, China; 3. Xiangjiang Laboratory, Changsha 410205, China)

Abstract: The subgrade is the main load-bearing structure of highways. With the transition of
China’s highway construction from high-speed development to high-quality development, digital
construction technology, intelligent construction, and information management have become the
core technical means in subgrade engineering. This paper summarizes the research status of key
technologies of construction and maintenance for intelligent highway subgrades, mainly analyzing
building information modeling (BIM) technology, intelligent compaction technology for
subgrades, subgrade health monitoring and assessment technology, and intelligent grouting
reinforcement technology for subgrades. The current problems are as follows: the application of
BIM technology in the field of subgrade engineering is still in its infancy, lacking reasonable
construction quality quantification indicators and cost estimation methods. The theoretical research
on intelligent compaction technology is weak, and there is limited research on quality uniformity
evaluation. Existing measurement methods for subgrade monitoring and assessment technology are
susceptible to interference from other factors and require significant human intervention. In
addition, there is no unified quality evaluation index for grouting reinforcement technology , mostly
relying on engineering experience and theoretical analysis for evaluation. Therefore, it is necessary
to conduct intelligent theoretical and applied research on various key technologies to address the
proposed problems and provide guidance for the intelligent construction and maintenance of
subgrade engineering in the future.
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Fig.3 BIM-based virtual construction process
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Fig. 8 Dynamic modeling of vibratory roller steel wheel-fill interaction
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geotechnical deformation®”**
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Fig. 13 Schematic diagram of subgrade grouting reinforcement process
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Fig. 15 Flowchart of subgrade intelligent control construction program
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