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Abstract: This article focuses on the reinforcement and renovation technology and long—term performance
evaluation of old civil engineering infrastructure. The current situation is investigated through collect-
ing original data, field inspection, and non—destructive testing, and the risks are evaluated based on
normative comparison parameters and numerical simulation. Reinforcement and renovation should
follow principles such as safety, and the reinforcement technology should be comprehensively select-
ed based on structural type, damage, use requirements, economic and construction conditions. The
long—term performance evaluation constructs an indicator system covering structural safety, durabili—
ty, and usage functions. It adopts methods based on mechanical analysis and monitoring data, mon-
itors through reasonable sensor arrangement, scientifically analyzes data, and provides support for
decision—-making such as structural maintenance based on evaluation results.

Keywords: old civil engineering infrastructure; reinforcement and renovation technology; long-term

performance evaluation

EH AR TR RN EHCA, STl TR, 7EARMZUNRZE . MR ST, DARGE M s gn
EE R ITREEMER Y, ENISHE, SRR =R B AR A m - ear, SER ek, sl T EX
MG TR IO BRI RPN AR ICH A/ ML, 5] I X T I i e 5 R AT
JRE AT RSO . RARGEE N LA TR NS SOE SoA, MR AR RE TP AR, TR PRI AL Fr 2k
LRIEAT . AR R RIIEDI TR

IR RO R AR ML . ST U4 P S R Bk, AT
ARH BT, X TE AR LAl 5t 2 i F AR EE AT
SR PARZ A IS M AT e 4, A 2mH 2
O PHEZ BRI MAEEE, A SR e B R AR 1
ARELATH, PREIIXLEEA WS R R 2 B I ) e A
PR E

—. ZBXARIEEMISHEIIRI

(—) 2EERER

SCTBAHERE SR AT PR A A B . BRESIR IR BRIELLTZ
I ZAEROIRTITIE B, 6 (TR S XIS AN 52 5 0 3 1 ik
%o FIBEMIHETT T, BATZAEMIRIL, KR AR # JEEREER

ARG T Bt . SRR SR S0 2 ok T T A
HATREARHEN . BRI, RN B AR Tl 5 R
HER, B AR IR I I a5 PR RERER PR, S5z s thAe
RKHIRIKITR IR N 2 5 50, 12078 [H R TR Rl 5 IR AR I
(A mEC, RGN ERETA, Tl )

(=) 2REE

FARIRI 2R 5 i R = 3 Rl [H R TRl st 1L
HAARZETTH, BAGEZER SRR LA R 4Rt
T P IR B AN s 28 5 L 5 T e X o 2 T
BRACAEIAR, Bt Bbyife, RIS SL S T IS

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. | 013



TH2HAR | ENGINEERING TECHNOLOGY

71, SMEEARRENE. ERRRER, EESSTRRE,
VEEHEIN . SR F T BRI B SRR TR SRS L
HORWT LT, BUREEAL G 8 2 A RO A A B SRR ST
ARG 17 HASE ST BRI . B R AR A S
50, AT AR P T S5 H g 55 5

(=) BRESZM

EHHE N LR TR B A MR T, A5 e
Full, rEE AR A A IV e e A FERIREBURE, MY
(EE MR AI S, P, A s S kA
AP, IR RE T RS T E R 2 5w
R B, ST EE U SE S KT, HFER
VAR, ZIHEEIE . BATA02E, BIUERET
X, BT S Y.

—. MBS AR

(—) MEMERNS Bz

DO O (A AR TR st e g el . Zurtk, T
BAFNE IR AR IR T TR AR IR AR S A i ALV,
Sl RS ETE T, WO S SRR R L 0 R e
FIERENE, R L eRTHE A B INE bR S T T2,
XTI RAI R TR ESER e A, Al B 58
WELRSE . MESARZEE T, ®Raa5 8t LI ES
M LN AR M AR I E AR, RBP4
B, B IL RSB

PN s AR i 2 45 ERE, RIS R A AR B 1
FIMERE T e LA O B, s B L gk,
HARE B A BT AR ERE D SRR Y. S0 H R 15
ARG, AR I AR e ey, TN [ HE 0T FLat
ey TN PUEAESERES) . IR B S IR, SRR
I it A5 A R e A
AR R AT SEB 1T

(Z) FERMEREREAR

FRGEANIE G SR, 88 R TRIN 7 2 0 I e 3R 5 1= 254
BB SR T R TR LR E S, N R AR
R AR, AT IRR L P I LR, BRI S A, B
Je. PUOTAEREST, JIZR T At S8Rt LA INE . B Rt
T2 4 S S5 T AR B BEANE & ZR AR BE T A bR, BT
BOSNIRE T R i AR AR B UK S RE, R TR
B, SRR A R L R A e L LI SR
AIEEBLLEERINE, GEA L ERE A sy, IR SRS
FRECREST o R I AN I35 R S SR A R S0 MUK i R 5
hAERE, (RIS LIy, AR, ERES
ETE . HUSTEERE, W TREELR. B AR ARINTE DU A2
[AERE . ARV RS R R TR, T L2, &
FEDRE, RIZERANIAEE F 2= (R 5o/ N LN E AR B

FHI2 I RLEOAR T B AR B HAERE I

(=) mRMERERAR

GG AR 2 5 FDRHIN R P AR AT 2 . S AP A 5 v e R 2T
LG, T A BOR: W PR e - a5 T, TR g
B B, TR R R SR L U T, R AR
BWReTy . EMERMITURENERE, TN TR A . MRS
FALAR A AGNINTE, PHEAR ISR L8, XTE5H F EE
N, JUPASEMANURIE A 238, ELf AHE R s AROMNTIRE 7
DU AR R A SN B T 0, e H AN TN g, (s
FP R B TR T, SR AR M ™ AL IR T, B e 1
HRIREIMGURNERE . PR A 2 R T m s EE AR Il A B
FEEE R, G TRSELIR, e WRERSESINE, Rl
TR o 2R R ) HoW 5 A SN A 2= (RIS I AR, e
TXREHFARG/N, —E RS A TR BN i
TR T 5 (7 B 13 M S R el B S A, ORI T
B, WNGHIRIETI SRS R, PRGN, HEeRaEee s, &
T SR S EUREE A LRI, AR, 684
A G AR RE I AR E o

(M0 ) BeREsE

IR G SR R B LA THORBe 5, IR BE S R
PERRIF (U EA B, JUe B EHOREE IS &R
2L PIOTRES BN A MR, AT EER MG 2T A L SRR
BRI ERARCINE: FKERET RN AL, SRR R AR AN 32
SRARONTRUS SINIE o RIS R T S IR M £ AP A 6 B RH N ] 3
PR PURIERE, WA BB AT SR R MG £ 28 52 A bEHIN ] 12
B o MR 2SR BRI RS, ookt
BRI LT AES DRI ORIV S AN 6 32 58 0 2 BT 52T/ IN
PRy MEHINRZER S, FRF ARG, RS X
TR X EEARTR AR, R AP S S RN B EE
TEE M W E R EBGA R, 206 B HEARRA,
MR R R T S, W/NBUEE SR R I R AR 3w
BRACAAG; KRIUIERL I HEANE , 5 A g iR, R T2
PRI kSR A AT RE A0S e T A1, T2
ARV | W TAHURELLRE, Ml T2, RIEa A
SRANTPRE A AE L SR E L RSR[5 3 T3
B AN TR AL HE TG, 7T R RSN 7N 7
SFHORZDR ST, EENESOE AT LG L2 m R, B
B, S R P INE T 5

=. KEMEEITHEER

(—) IFfhiEtr A RIEE

FES AR 22 VT TREET ST G AR B 8 M U A A R P
FIATHALET, R FE JEMAE R MRS hioRE R ) 55T
HRAFEN IS, PREZHERT 1 D i, B
KHE R AT, REHIIUSEHIaesE & AT IRE,
Xt HE SR S I R W2 7 S MR TE R G P e s iR e+ 25
Hoy, RIS AR A KBV BRI AR TR AV (E, SR

014 | Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



SESLPRYE I AT A SR, DAL T a5 A TR 284 ™ A ) 2 2 B
B, RS A b, W TR AR, SR AR, B
W W ah, W ADEIURR R A By BRI A R
FE, AR EHEERE S (RS ST AAERTSZN, T4k I e
BUERTARSI A RO PP AR IR, Wi XN A R
SRR E TG FENPEE BT a Rk, AR
BE L FRTIRE . NPT TR R T B RS R ST R Se s
IR LAEREL, WRET R GUA RBHARANFA 0  B2h,
IER A AR, A FIIERL B SR, R S R
B R GENEERE R, BRI PR MRk A
WL, TSGR S AT A IS T RE TR A A2 Tl
RETF SR AP AT SR H R . HEE . PRIRAOER M S
PRI 2 RIBUE R 1, —Seg il A A s s iy i
SHATAES IR, M ] S8 AR AR SR, U S IE
BT

(=) IEAESEE

FET T TT T, A IRTTR IS B A IR T R R4S
MSEBR RS MR A ROR S2 A7 01 DU SR A s
CCIN S et apa St ke A (S N ke oD VAN I s BN A< a3
A7, BUMASTERMEIRA R S5 T3 22 AT Sk SR U L o 2R 45
1, BRSNS FERM ARSI Z N, AN T
RIAETG, S5E PR 2 MERETE A KA EAE 0 BE T I i 7y
EH, G TR SRR NS P ST L BT, M
BHEaeSE A, SOOIl SRR, AT EE . J7
%= BTSSRI A S M MR RS EAT AT 5215 Pl
STREBUGEIN N T2 2% . SCRFI BN R, X R E I A
BT, sk A S5 ARt e 2, I 45T
MAARFE TIUTRS AT ERE RIR . Hlasar S B & Y
PEAIZESIREI5E, RRALIRAT A SR G A 4 i PP S AN, [HL
TR R AR 2R

(=) KEAMREM NS BURA T

WM RGBT, AR AT BRI A R AR PR A TR AR
R, FERET, K, MRS TR | AR
WEMASTEANRLS], FERSE L SR SRR . R T &k
GRS R RE S 1L, NS LA I G, RN 5 830
IR AT ESLE, BRI BURRESERTEE R
gy, MR CEZ SRR IR I EOR G IO et =, 4L
PRI MRS G AR R, BT R 0]
WO HMIMEREALAC P4 10 A0 PhREE—UEUR, BERTERRET 4
PR 2 /N AR R R S s

HARAHTIAR L, SN FUARIRIEA T, . A —feAt
L, BRI R AR L, WA S
PRI HIR A — I BA T B2 UL AR TR I s
AT B AEEE R L RBSR bR (0 4 SR AE 2
H, BN EFFINT. SUSEITETTHE, BRI IRS)
BARATE  HTRIUE A SR L O RHE SR, X HOA [ I 4
B E A AN BTSRRI A PR REFHIE 2 4L S

TSGR W PSR AR (EAT b, 4R e 5 M 24 9 I Ko
BHEAVHEN R AT, REEEARALCHEIA AL
M, PR R A T 4

M. L5RiE

B H LA AR BEA 50 e Ak S R AR v 8 R AR GBI
AFE AR AASEHEZERORE RS, WG IR E L
EPERESEIR A, X HCREAT N G R Ak AT A R SR
W RGMBUR L, SEREEIYIGI . R, 4:
TR SRR RA, BT T 2R AT AR, & BN
OSSR, B Al PR, TERVEME AN AR, GEAS
AR AR ST VT E I AR . 2 — 2RO
N B RAAE AL AT P R AR5, F o
T T RRE A AN o S P AR R L IS e S

ZHFt

(16 & 4 R 8 45 A0 56 i IR i 03 % 0K 4116 150 3% BF 98 (00K Ak AR 3
£ ,2024,(03):72-74.

(213K 30 TIT ST A7 T 2 11/ DX i 886 50 T 6 P 0 —— DA X /N X2 s g
B (. ARSI SIEE 2023, (12):56-59.

[317 P2 F I XN RN A T 56 T B A T PN e LR Al 14 i e 4R AL 450
S EE SRR AR U B ST 8 (2023 — 20254F ) BN (). ) PHH I 194 XA RSB
JF2AR 2023, (16):18-24.

[41 2 i 28 F/N DR 13 0 AR 8 SRATFSE (D). W g k2, 2023.D01:10.27661/
d.cnki.gzhnu.2023.002285.

5] J& %5 30 2 350 7T WL AR T /0N DX R 25 A il 14 it P i T BF S (). H I R A
& ,2023,(04):171-173.

[6] FPATTAF T B A H/INX RIS S BE R AER AR (0. AL R, 2022, 7(04): 86.
(7). T B 2 T BB il R HE O A 5 D). B IS R B, 2022,28(03):19-20.
DOI: 10.13572/].cnki.tdyy.2022.03.007.

8] IR Sk X BRSO A 0 )] BT L2022, 49(12):113.

[ B 56 L . kil 142 6 B0 390 H S VR4 O SR F ST (D130 7 I 4 B0 K 2%, 2022,
DOI:10.27113/d.cnki.ghnce.2022.000058.

(101 A HERR . A LUK X BT I SE R R OE £R . (LPkkalL , 2022, (02) - 22-23.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. | 015



