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Evaluation of Remediation Effects and Research on Long-term Maintenance
of Existing Tunnel Structures
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CCCC First Highway Consultants Co., Ltd. Xi'an, Shaanxi 710075

Abstract : Addressing the evaluation of remediation effectiveness and long—term maintenance of existing tunnel
structures, this study constructs a systematic theoretical framework and practiath. By clarifying the
principles for constructing the evaluation index system, classifying the applicability of evaluation
methods, and deeply analyzing the correlation between defect types and remediation technologies
as well as tinfluence of construction quality and environmental conditions, a multi-method integrated
evaluation model based on fuzzy comprehensive evaluation and the Analytic Hierarchy Process
(AHP) is established. On this basis,nance cycles and graded response strategies are designed, and a
structural performance degradation prediction model and a maintenance decision support system are
constructed to form a collaborative operation mechanism for evaluation and maintenance. arch results
provide theoretical support for the full life—cycle management of tunnel engineering and promote the
development of management and maintenance work towards refinement and intelligence.
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operation

515

WA RSB TIEE IR, BRSO . MR AT ARSI s It 2 A 2, B UERIA AR T RIS E %
AR OB T ST IERACHT M RS R AR, b RGeS S, HIFMAE T8y, TokiR kA ENE
7o QUEERAG EATEAECRITOMESR, JHRILAIE T I, CRE TRSUSA IR EIES . ASCEHTA IS HE
RLOWMRZRDNT . SEETFNTTE . RAGEINUR DU D RSP RR SR S MR, BfE TR E g e ar iy Bi sy e Btk

IEFIHAT R

— . OB IEIOIESE BIHSEHOR. RARMTE, RS s%e, [
b T ACHE BB RS 2 T, T A SRV
(— ) SEMERERE R PR T E, AR R T 53

HORRCRPP BT E bR R B R SRR, SRR e AIERRET), FIT I, H E T DUz A IR IR LY
R GRGEEN . WREMEAEE, ErR R SRSt AT, SRR I ST T e, W
SERPELAORR R AR, ik, PPEIRA ST SRR IR, A R REA S S LA ST T R

M EA: RN (1991.08-) , %, Wik, #WTEAMETA, Fh: A8, Bk $&, 5@ EARTREE, @4 951583735@qq.com

022 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



SEMIEE S

(Z) A ERESERM

PRI R I 2 BN B VAR R PP 2 A A R A
HHTTTIEREOTO G @ PP ARR & P =28, &
PP R 2 ARG L R AL AN TRESREL, 3l AR DL 1
MR RLTET, TUORIEIR, &P A
WIFMOA AR, GRS, (HREA 5EEm MR RS R’
G ITEERTE U g Gk, FIRBEVT . MiZRE
RS TTHORA 2R E R, UG &5 B AR R A AR T
ZREMEZZNE IR, FESHRIN, ROZRAT 0 TR
M Hs e O B i IR FE T A
AT GER B I S S

—. BAURTMERS

(—) FEXUSEABARRE

R IR A7 TR HE A HAR S A W K], D68
PESTIBE AR IRCR . IS B, TR AR S
AT IHOR3, EIP BERA SELRAT BR F,
BEXIBARMRTEANE | KW AIGRATRE, RTINS
WM. ASRECRBFERRT A ORI, BV TR AL
BURAESET R YR H . T, TN RS RS A
IR BT, A SR IO SURAI B AR . FEREIATE
TRET, BABHREAE, TERELTT, BRmmE
SR, EEENINERIEAHE

(Z) BIRRSHERERN

BT R T S BRI 2, LW 0 S
P, ML T ERA RIS AL EEE R, MR
MBI 2 VRS AT . AL S B B SR R
B, AL HMEAS R ST A, FROR R
B AR AT RS R 7=, RMTHEAR T 263
IS, (REZEIIEREIE & FIE ¥ AR AR ST
T SR AR 24 A R K AT MR B 7
DA, EPE I B T R SRR S R A ST R
i, AT AR A

=. BRURESITNGE

(— ) ETFEMESITEHIETNER

IR ASE SRR S B, FEARDBMIEE R, X
T, BRI G IEAIR AT DA RS o A 1 0 B Bl A
H LRI, TR R o A0 M AUR 5 R e e
P ey5 % NIk LN =) =N IO E i 3 1V W /3 (R N7S = B L U
IR R M TSI, AT DG A RORTE AR S
P2 FHIRIBEE A0 . TERE RN PRI, 523 A ¢
BTG, 0 CBRESBEE TR ARSI ) (TG/GW 103-2022)
ST RIS R L IR TS BRI E, IR

TR AL, AN R FE T AT & BEAI SR B R DA
AT A B R B A B, B, S B R LI AR R R AR
TR A BT W 24 (A PR B A 2
R FE N I E LRI G h ke SIE R HEF, DA e
PR S G R 2 R E 1.

(Z) EFBRAFENNERE

PUEE SR AR A AP FE Ao TR VB R Tl A e 2
B, BIRASHTIELE Z PR BE ST R — M R FE M k. My
AT HAR B B IR BaE N EAiEiR 2, B G py g s
FBHHERE, b G A R R, AR — B R A
PRAUERCE GHLA B B, WA XA A REAS 1 50 IR IE
PR A B Y AR RARURIE I S, S
PEGhRE WA TRIRIE, AP, i T 2 R R
MME—28, RO HTEE PR R e Gk, BEGE
MG A bR s B, SREE RN IR 7 MR R
R

(=) BHERMEHIENLE

BN I EAERIRYE, Z2Ur B E RS B,
LM AR E . BLA U IR S el F e i, BRI
FAOAN R Ty g2 N B TR R 2 v, AT B BT
R, 5T A ZE A PRI JRIRESE R 2 (R HE A oK
FEMOL Y, TEIIN LR SRR 2R G 5510, TEAWR A2 ali
PRI AASTE I, Bl AU T DR A SC AT . AT
WEH MRS, AR . AIEE B AESR, i
B4 SRR TR IR RGOSR, AN IR AL A5 BB
TGRSR

| RES AR | | BT REHIE | | IR | | BT EEE

BRpHE
AHPRERRE

RIS SRR

RE R TERIL AT
L0

ERETE
RE-S&F

FENL - SEREE

BaBRER

FEEIEITRE

A

3-1: BHEMAEENRTNHREE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 023



T#2HA | ENGINEERING TECHNOLOGY

M. KEHEPTLHIE

(—) 4P EES 2RISR

A SRR B THZ IRET AR AR e i R I [ 5 4
MBI . A B IREAT AR GE B E AR, RS MR RB IS
PSR 8 | 7N iib U 6 e e A DAE L AP ES A RV e 8
O SR T S Y 5 45 SRATEE R AR 73 BRASR 951, IFAH R H
FOSHUAS TS . TRE A R RS AN DU KAZ I & S A 5] g 2%
o DR RAFIN BRG], — FRASZ 22 T, prik
PHEINEL ., S G SR M EAT T I A A SO PR ERN S TE AR, Gl
MR E BN 2RI T O G ER, RO PR BT IS B RS 2 HE
FARIRRAHE

(=) HEiattaeRL TN

S ERBIR AL TR IS s E S BRI BOAMR S, TR TP
BB BB IRAFHAE BT, QISR LR & 5 Rk 2
2, WbREE, R SR B TR, AR
N U g G Vg i S | e W e SR N
A AEAT RIS T A AT, TEE T RS EE
MFERIT s Ty SRR, BERIAT S E R
s HURRUAE RS EN ARSI Sk, S B L H PR A IR
AR SEBRIRVEI, ATREUSER A AT, FHTHIIN AR
TR AR, DT R AN i

(=) #HPREZISRRIGT

PRI R GRS DI S8, ERE R R
Mo Hagit i & . B BUR DL SRS LI =28
W, ZRGEEEIRRER, FEAEE . SRR
B IR — 26U B 4, T LA fle DA S5 90 B 00 3T 7 2 7
WA BRI RO M R U R e 2 R G i AN 550 (R A
. HE SR LGSRSO RF 2Rk I E S 5
SRR AT TR R RORIONLIR S i s BT R
RIER S ey | SR o L W e S PR Re S
BN LA 2 B E RSN G5 M AER R I
REHRAHF I 5 AR, FRREE AN, HPuRm
Rl SRR

A, HNEHPHRIET
(— ) I ER AL RIREE

PR A A TR 5% TATRURBY, T TR 5
2R, FURBE RO SRS, RSO A ER =

243k

AT (5 S EB A HERE IEIRSS, ERI e S,
MRS, FEPNTRFR LS AR iigg 2 i, (s
FEAETHN S IR 25, RS B IR SR 2 T 2
SRMEE R AR FIRUE LTI, A RS 4 3 S i AR
FB WU EAIEERE, P TE LIS R S BIHEES
IR I, T R IR R R P R 5,
TERGEPHT — BB - B2 5e i AGERS o

(=) SIS MRANE

PREZ IR RS E SR — ELEAE, ITDAHEO 547
RAEAAEASHRERGETT . SIS REERBE =07, Wehs
B, PRTEMELL TR0 . SRR RO H AR b BT
FUEHIREE, A S A B it LI s2 i, fE
JE I E RO AR SR8 o AT BB, 24 R S5 A P
FA A SRR AR RS R ZAERB AMELE - B3 LRI 5 LT 7 22
DAl A BSRIE H AR SRR B R BB R A, B X
IINTA ISR I Z G SR, TR AR X LA ES
PRI B R — B RE S AT SEP RIS

(=) =& REEERIER

G i N BOs VERL A HEZAT T R A BEEE R — M R o,
LSRR MR QIR R, FROER A NI, XME
PRSP EER N0, BEABITSEL i ds. R
TUURACHIRMASRI R, TR R e 2E i i BL R o
7= SR IR R AL S M ER TR, LR B AE
FFAL I SE AT, H AT A2 TS
o MEDGARM T HERE R LRI WS S, 3 T ARt
FIFRRPTERFAS . EI e I B O e S AL S5, fx
RN FEHIFEA BRI 55 I R N A2 AT B A

_ Ky
7N, 5B

SO R BB S F AR S S R IT R St
MIRGS . AWTFOTEISHEZRH K, TS SRR RIS U A A T
HIGH, BTN RUR I E B R 2 I A A S
LR ETPAIRUZEIRATIEN Z T RGO, 3 TR
RIRAPEE . ARIGH]E RS B 4 BB TR 2L
e el B AR U] . BRI SR 51
TEROURER, IKRCT AP B B R Sh S R SE R 3R et
GERCR BRI 2 BB 5 A0 42 28 i [N B dr R e el , (R (00
B H TR R WT T

(115 @R FRSEE SRR EROR BT ] RS 2025, (09):46-48.

(21 AT | AR . A IR A RS BRI A A A VA AR TS (J) AR A | 2024, 46(02) :153-158.
[3) iR . - S A R A A AN T 20 A OB S (0] T AU ZSIEAIESE |, 2024,27(01):1-5.
(412505, BRZEAE | NI, 45 . SRERTVE T midt kit BRI P R 4T I 898 (1] BRARBRIETEA 2021 ,58(01):27-36.

(51 158% . ETHERREAABBRESHTER 47 (0. 25EH A 2020, (32):86-88.

024 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	既有隧道结构病害整治效果评价与长效维护研究

