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Abstract

With the rapid development of the national economy, some early-built expressways in China have

SCEEG| B e A B Sy A TR IH B T T A BRI LD AR TURE, 2026, 15(5): 934-939.
DOI: 10.12677/mse.2026.155089


https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2026.155089
https://doi.org/10.12677/mse.2026.155089
https://www.hanspub.org/

B

failed to meet the needs of modern logistics. Reconstruction projects have become a key measure
to enhance the capacity and service level of the road network. Especially in economically developed
coastal areas, due to the continuous growth of traffic volume, some expressways have generally en-
tered the period of high incidence of damage. Under the combined effects of long-term natural en-
vironment erosion, heavy load, etc., old pavements frequently suffer from typical damages such as
cracks, potholes, ruts, and subsidence. How to scientifically and effectively identify and handle old
road damage has become one of the core issues that need to be urgently solved in expressway re-
construction projects. This paper, based on the typical damage forms and distribution characteris-
tics of old pavements during the reconstruction of a certain section of the Huizhou-Kunming Ex-
pressway, deeply analyzes the causes and evolution patterns of damage from four aspects: natural
environment, structural design, traffic load, and construction maintenance; the traditional investi-
gation methods and advanced detection technologies are combined to conduct damage investiga-
tions, and corresponding treatment plans are proposed for different types of damage. Combining
the engineering characteristics of old pavement milling and new-old pavement structure connec-
tion in expressway reconstruction, the paper focuses on proposing non-invasive grouting technol-
ogy for graded treatment of cracks, base layer voiding and other damage, and establishing a full-
process construction quality management control system. Through practical cases, it is shown that
it can effectively control the recurrence of later damage of reconstructed roads and improve the
durability and economy of the project.

Keywords

Expressway Reconstruction, Damage Causes, Non-Invasive Grouting, Quality Management Control

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. SR 2B | A B T S B pO 7 B 2B R A HE

eI I LB T MR P T Ry N R . BRI AR E . RIBAIEE . SHKIE
eSESUESBRP

(1) REERINH MR &P IR E, BRAREARANE K FRWEL. EE R Y
R4 WK/ 2 3 FPSRT, o ey St i I i 200 2 0 ORI

(2) BEHAIE L N TR REUTR . BORIIE 3 MR, TEENMHE RS EEA L. EH
REEE R TEAAR G BB U1, S0 1 S P ak O e e 1 72 e o

(3) BETHIR ZRAR E B U . AR L 2l 3 PRI, BRI E KIIAL  IR AR Lk
R K% )T BE R i B .

(4) GRPKITE RN FRIEZ IR EZZ 0, WRRTEENHE. FKNERIIER, 1TEKE
Tl L R AGE kL, REEA AN R AR, IR SR IE IR Z 2 B RAR . R (B B T = A =
IR RRRIE AR, SRR W, B TR, s T R 5 TR K R [2] -

2. |[RBERELZAERE S

(1) B SEERAL
A BT AR HE AR, BT E A SR A, 22 IR R A AL, TEIRIE B 4 K it B AL I
KRR BSTHEK RSt T A g3, WEHK . WEHEKSR G, MIKTCVEPREHE R, I B 45

DOI: 10.12677/mse.2026.155089 935 TR TR


https://doi.org/10.12677/mse.2026.155089
http://creativecommons.org/licenses/by/4.0/

B

K EBFESAZ R . B IR0 58 B B L BT B B AN L, R E AR, . fhEiiE, RIRFLE
CEMETSNT, IS B, ERUIRE3] [4].

(2) BRI h

WUZRiR 2. BRIRET B, WERENKASE, AW BERgEN 1, HREIFFEY A
ek, FEWABKINRIERILILE, TRIGHIGUMEIEEE: L7 RBIEIR . 77 KR, #E—
KOKIAE IR . BRSNS ILFIE D 5 2 AMaft, REgsMERe B8, MM, K.
PURA AR ST HE: R %

(3) AZidfar HFFLAEH

BEE (S SR AT A S, SEPRACIE I R S B TNE, KRBT 4 AV R LR BT
I G PRI G A AE, BT IAAL T8 5 57 2 RS o AT ARG E AL S, R
MAREBINER, BEFARAB S H I EEE. #7480, #—F 2
HERE . AL B 2 B AR

(4) it THkME S IR S

R TR IR R R R SN R AFEME LSS X, 5 ARSI PR RR e R A W PR IR
REEEHIAY, TR MAEKE. ZREZE . W AR, PSR TS A4 E, Bk
RINEFGRZ . HE TR VEFRA G AL, AHTEREE . BROW FRIEUEAE, iR B aEr, &
SRR R T AR G PEIRIR o oG S AT A UL, Bl B AN, RBmARE, HMTEY
RRBRES].

3. R g TREIERERELERAR

PRI A B R e B B B A E LA T R A, R EARESMOAE .. PR, RNERRE
7. © AP E 2 WIR A W REEH T IZ LA, R REERMMBI) 5. iE. Jrm. K,
LK RER 8 DU RS ARE, FTidst. @ PRERA P SER TR REEHIT
EETE, FIERTLC MY . BNCRHERE, EESREELAS 1 m NERBEEE, Jiridsk.
@ THIEERIMZ X 2 4E RS AT IE %, B i ik IS R EE R B Z 0, R EAELSMREL 2
A RV E, FMrid[6].

(1) 2% . TREREIIRFESREERA

DRI 4™ TR 90 75 T 2 4 s A e 3T TR T L s 75 S Bt 1 % 1 — 52 JEE R T 2 P 304 4 s o e
R, AfEess . 58 R 0D R AR I S TR O T 2 B ey B vy R ok . AR RSE . HE AR
TR TR AR B BIR VR B S Y T, iR B e B R KBk 100 m WEIWHE K TS5 T 7%, SRkt als
BRI Z, BVAALE FE C30 JREE L 200 FRREIR, HARBVE Roosi a5 4> E M H K )2 .
WRPHEA B A L AT ROWWZ, EShBEET O 4% EY Rk AT,

(2) BREE AL L TluE T

WA it s X3 R R IR A2 v R e S ], [l G5 R R 2 Ko, MARVE A DR SR TR
Jiti AR N 4% FE A BRI AL &AL EFL. PURZHRE . FR. HARE ME RN Tydir. Bk
TEN:

1) KA RHLER 0 PR T LA AT RN, W% I JR ONIANRFE KA, kil vl T8 B2 5%
AT I 77 58 J2 L6 N AR I ARYE PR M TR IA RS I 2 R4S B EA B, SR 5 B T hE 22 K F s
BEAD S EARICIT LA B, AHARAL A EE A 35 cm + 5 cm,  SEBRAT FLIA]EE AR 5 106 B R A [ 7]

2) BFLEAEALNAF A © FTFLEREEIZIR “PRIRAcE” il EN, AN F I mZE 2 2 em, #RAL

DOI: 10.12677/mse.2026.155089 936 RS T


https://doi.org/10.12677/mse.2026.155089

B

MFEERZEED 2 em, —BAFERER. @ MikEREN20mm. @ HifLMENERL. @R
o SE B I R AEFL A S R AR A4 o B FLEE SRS RO FLIR A AR AT I B, ORAUESLIA T TE AR 42

3) WIEE BN O RAFEB SN EIE TR P, RILE BN R R
TiEe. @ WEEMFNIZEORM B REIRE, TSI A5 FLEEZ 8] BAT R A S E R

4) ERNATE: O RS NMEARNE NI, @ FERIEMAZI AR T
i, JERIEIINFERICE 0.3 MPa~0.5 MPa. @ NECG#EHEAER, NAESERE LIFEA I o L %
EFRITIFIR TR .

5) BTG ~ERSH: O FEHEMFHE;, @ ERENBEIREL); © HIMIL
. REEMIE . ERAEH; @ RERTE. MIVFHIMRL: © ERELS, B =—KkEREETIE
FEERAL—M, HFEREEAENL >3 mm K,

6) HAEEHEI: © HEREIEENIRIRAERIRT, RABAZES L 3~5 min J5#kiH. @ R
E A ST PR A i RO 7K B SRR SRR, R v AMERRE B £ LS B SLIRR it T DCRS FL IR EAT
BAN, KRR RS . @ FER DAL — WP AT, NATEIRAESL, FERASL, KIKIAHTHER .
@ JEFRI XA UL A AN [ HEAT AR 4R, IR iR AT 55 S R IL SRS ) . @I TN
AN TARAR 3 BT . KT, NOE R REATIARR 8] -

4. B BEEILIEREES

(1) A I 5 77 S 4

WERFSEAGI . R BT PR TR, i AR S AR R R, At T H .
X RGHIL AL BT, RS BORR, BRI B XHE T 2

(2) JEARL I E

T Bk KUE EEE TR A B, AGR A IR ARRE I I A L A
IREERCEE, PRBESESEE . FUETE. M AVESRIRIE R TERMRIRIAT & LUF BoREK

© ERMECARIKE @ EY), 0% AHS R BHSY, ANGRAEREEL TR AR, SR
AR, B Ao gl 475 57 SRR I -

@ TR KB v L AR 2 3 B ORIE SR TE 2 BT, AT SN EOR BER . WA 1. 3 2,

@ TR A v B AT RHAS A AR EOR . APRLRLAT S MR BORFE AR, WA 3.

Table 1. Technical requirements for component A of water-resistant polymer grouting material
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Table 2. Technical requirements for component B of water-resistant polymer grouting material
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Table 3. Technical requirements for water-resistant polymer grouting materials
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Table 4. Detection requirements for measured items
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