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Abstract

The construction near the railway business line may cause the deformation of railway infrastruc-
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ture, which will interfere with and affect the traffic safety. Therefore, it is of great significance to
monitor the position and shape of railway operation equipment and facilities and judge whether
the deformation beyond the limit. In this paper, the automatic monitoring system is applied to the
construction deformation monitoring of the newly added sound barrier on the Guiyang-Guang-
zhou-high-speed railway foundation. The real-time automatic monitoring of the horizontal and
vertical displacement of the track and subgrade within the construction range is carried out without
affecting the train operation. The results show that: The automatic monitoring system can capture
the slight deformation of the line caused by the construction of the roadbed sound barrier. During
the monitoring period, the maximum value of vertical cumulative change of each monitoring point
is 0.61 mm, the maximum value of transverse cumulative change (vertical railway direction) is
0.66 mm, and the maximum value of longitudinal cumulative change (along railway direction) is
-0.73 mm, which are all smaller than the first class monitoring and warning value 1.2 mm. All moni-
toring points are relatively stable. The construction of roadbed sound barrier has little influence on
the whole line in the monitoring area.
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Figure 1. Location diagram of new sound barrier
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Figure 2. Set the relative position of stations and benchmarks

B 2. Wi R SEESEMNE

B H Bl o5 P AR i, S I A Sl S R A 14 77 v AT DA H A AR T B P AL BRI
HETTAS B WE I 5 0 AL bR A 2
WK 3 fiw, Jo PRCKIE, JRARRN, v, b)), P EAER A (xp, yp, hp), G ONFFE L, TEIEE
PJ N5 PG Jfa B, PGIUBES v UL PG IARIE S, (0] LLTHEH PTIA LA op A1 PG 14°F8E D,
BETT SRS W 25 A KR (X6, yon ho)s BTN
Y= )p

a,, = arctan ——— (1)
X, —Xp

a=aoa, +p 2)

D=Scosv 3)

X =xp+Dcosa 4)

Yo =yp+Dsina (5)

hg =h, +Ssinv (6)

Figure 3. Implementation of polar coordinate measurement method
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Table 1. Deformation monitoring early warning value, alarm value, and control value
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Figure 4. Composition of automatic monitoring system

4. BEIEN ARG

4. BEIEMEARN AR SR
4.1. BRLEMRGEATREME S

N T BB IRAIE A B R G I EE AT S, SR TN 22 BT B A5 7 2T A R 4
IR AEAR SR 8] Py 2 T B S A IR AT B S e Bida ke, X R 5 P

X LN T AT Sh A R, AT DU AR I e XY DA B AR R AE£0.2 mm DL
W H 7 EZE/NT 0.48 mm, Ui ShAL MEII R Gt M s A58 PRy, Sl 4 R A v 52 .

DOI: 10.12677/gst.2023.113029 259 Wz kl2EH A


https://doi.org/10.12677/gst.2023.113029

FHOE %

0.6 —XFH —YKH —HFH
0.5
0.4
0.3
0.2
0.1
0
-0.1 GO01GO 4 GO6GH 0 )4T0 6 0809 121.13L14
-0.2
0.3
-0.4

Z{H/mm

W RS

Figure 5. Comparison of results between manual monitoring and automated monitoring
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Figure 6. Cumulative variation in X-direction
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Figure 7. Cumulative variation in Y direction
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Figure 8. Cumulative variation in the H direction
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