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Abstract

With the rapid social and economic development of our country, the early construction of highways

XES|If: FHEL. A SEA MY @b sl s e Rl LR AT, 2025, 14(8): 2112-2126.
DOI: 10.12677/hjce.2025.148229


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.148229
https://doi.org/10.12677/hjce.2025.148229
https://www.hanspub.org/

EHE

urgently needs to be reconstructed and expanded due to insufficient traffic capacity, and the existing
high-speed side slope construction has potential safety hazards such as rock mass fragmentation and
rockfall landslides. This paper takes the T2 bid section of the reconstruction and expansion project
from Heyuan Shuihui to Huizhou Pingnan section of the Changchun-Shenzhen National Expressway as
an example, and focuses on the high slope construction technology integrating intelligent monitoring,
safety protection and environmental protection construction. Through the edge protection design, the
application of intelligent monitoring system and the combination of layered excavation and timely
protection, the construction technology realizes the construction principle of “excavation level 1 and
protection level”, and effectively guarantees the stability of the slope and the safety of existing high-
speed driving. The research shows that the construction technology not only reduces the construction
safety hazards and environmental impact, but also saves about 229 mechanical shifts and saves about
800,000 yuan in costs by optimizing the excavation method and mechanical configuration, showing
significant economic and social benefits, and has important promotion and application value for the
construction of similar high-speed reconstruction and expansion of high slopes.

Keywords

Highway Reconstruction and Expansion, High Slope Construction, Intelligent Monitoring and
Surveillance System, Safety Hazards

Copyright © 2025 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. 53|

B2 TR T £ 2 B S AR TG 0 Bt D7 R T 55 A T 5
B TR A B AR, AT B ORI WS, BRI T %4 S R
7.

A AL 2 OCE E, IT AR SRR . K SR AR 2N M TR 1]-[4] 7149 Be b e B, Jd i 208
B S oSN E, 46 “aliEiE” MEAR, I T I R SRR

TE Ry I TR T S Ae e YE[SIIR IR T T, A8 AR S L R G DS E o Al R 5
WE YR E IR SREOR, Wnm % mik . MR s ERISE, nrRE kST A 2 450 5K SCHL R 564 i
TR B e A B SRR, AR IS AT A R RS RS IR R AR R, R
TS ) HE A AR [6]- (10155 45 = 2 [ 5 o R e B B F B, bk, B FIEdsh ¥ g
M =t + RWIME” RBT R R[], SR T XE b BRI A AR B SR R B
B £5 -

A CA R KT R 55 L AR AT PR A R R 8 K35 ZE I [ 5 e A ] YA K 28 EEOM 1 i B ek
THE T2 BN BRG], RANIRDS i oy 2 i o Re[12]. 2 4x[13][14]. HOR[15]ME LR, B
FENFEIZE TR S SE R AR 5 RAR S, B 3R E w8 A B ™ s ol s i K R

2. BARREBSEFHR
2.1. BRFE

A AE T A md S @ L2 A > 20 my A BT > 30 m HALTAS RS B ) il
Wi, BAe R, BRe R E . EAMERSER A, MBI HoK. PP e e T

DOI: 10.12677/hjce.2025.148229 2113 EAR TR


https://doi.org/10.12677/hjce.2025.148229
http://creativecommons.org/licenses/by/4.0/

B RS

2 A2 %4 5 R i A mnEAT 2 A

Jiti TR T e S B M ivE A, KA B KR 0 RIFF2IE KB i
HoK TR, M2 T2 —% Bidr—R” 5 R AR 3 0 8 4 Sy 0%, J@ad “Bidr - F42 - 7 —1k
s, EPles. RESRERNGE—.
2.2. HARER
2.2.1. IGEBEHR

T EERT 3 m (—RA277108, {ESRSE S W BERNRY, Br b2 v b
WA T A R ) R TR AT 18

TE A3 R v BN S o 0 T L. JEEEH4Z 50 cm x 50 cm x 40 cm FZEAER A C25
GEOL, TRHEMEAR: X TA UL R EEIT AR IRRE, BRI SE A, B osE A 1
FTR

1

Y
2.5
— =

C20s A4

Figure 1. Color-coated steel plate protection schematic diagram
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Figure 2. Structural drawing of color steel plate
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Figure 3. Slope protection schematic diagram
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Figure 4. Structure diagram of anti-throwing net
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Figure S. Cross-sectional view of the ditch
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Figure 6. Longitudinal sequence schematic diagram of trench excavation
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Figure 7. Schematic diagram of steep high-cut slope excavation method
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Figure 8. Construction of a central walkway and a reserved slag retaining wall
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Figure 9. Schematic diagram of earthwork trench excavation sequence
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Figure 10. Anchor cable frame beam protection and platform drainage ditch
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Figure 11. Schematic diagram of the installation of automatic monitoring and early warning system for surface cracks (displace-
ment) at the top of the slope
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Figure 12. Cumulative displacement curve of monitoring time course
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Figure 13. Schematic diagram of the installation position of the inclined side pipe
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Figure 14. Cumulative displacement curve of monitoring time course
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Figure 15. Schematic diagram of the installation position of the anchor cable dynamometer
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Figure 16. Schematic diagram of the structure of the anchor cable dynamometer
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Figure 17. Slope surveillance camera
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Figure 18. Video surveillance and slope monitoring data are uploaded to the owner’s integrated platform from time to time
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Table 1. Comparison of economic benefits
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Figure 19. Overall construction flow chart of slope excavation
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Table 2. List of construction materials
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