552 %55 3 < S Vol.2
2020 46 H Chinese Journal of Ground Improvement Jun.

No.3
2020

DOI: 10.3785/j.issn.2096-7195.2020.03.006

7 BR PR IE IR AR e T X R = 5K =)

AL

EHE, FAN, K
(1. BN TR R A PRAE, #L HUH 310007; 2. HiME/R

SRR R

2

BB IR A A,

=
=4
Ju

WL e 3111000

T B RSO T IO B BRI IR B T A0 I AT S 5 e M Y BB Sy T o T8 I A A R X AR
TTIREE . GRS AN G5 AR T S 50 i W, s WS I B 2900 20 A 17F 90 B A e A LV S A it T %o 403
m%ﬁ IR, HEEHERITANETE, a0 RN 2T EEN, R CA R T B4
B ASTEHE R T N T B UG BOE LA R R SRS M b, PSR AR AR R B e, ANk
%mm%m,ﬁﬂﬂ%ﬁﬁ%ﬁ%%&$oﬁ%&%%&%%ﬁ%ﬁé%lﬁ&?ﬂ%%ﬁ,ﬂ&%@%#?%
BB R TS %55
KRR MR AT
FESHS: TU470

BEiE: BRI EURIRG
RRFRIRAS: A MEHS: 2096-7195(2020)03-0209—08

Influence of the tunnel blasting on the adjacent high-speed railway
viaduct

HUANG He-xuan!, HUANG Wan-gang', ZHANG Liang?
(1. Hangzhou Local Railway Development Co., Ltd., Hangzhou 310007, China;
2. Hangzhou Ruhr IOT Technology Co., Ltd, Hangzhou 311100, China)

Abstract: This article introduces the monitoring method and data analysis of the impact of a highway tunnel blasting
construction on adjacent railway bridges. Firstly, the sensors are deployed to realize real-time monitoring of the
environment, structural vibration and structural deformation of the bridge. Then, the monitoring data is collected to analyze
the impact of tunnel blasting and bored pile construction on the adjacent high-speed railway bridge. In combination with
finite element analysis, comprehensive analysis of the safety and reliability of the bridge are carried out to ensure the
operation safety of the existing bridge during the construction process. This paper innovatively integrates the visual sensing
system based on artificial intelligence image algorithm into real-time monitoring. The image recognition technology has
high precision, and it is not affected by blasting vibration, thus this effectively reduce the monitoring cost. The results
ensure the security of construction of highway tunnels, and also these results can be used as a reference for tunnel blasting
construction under similar conditions.
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Tab. 1 Parameters of vision sensors
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Tab.2 Comparison of the performance of target light sources of vision sensor
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Tab. 3 Statistics of vibration speed caused by blasting construction at measuring points

IS — O REIE 11D

M= (BEIESN A

45, 6 SHFE GRS =Py )

A o : o . . .
KR (Ccmis) B K IRE/ (cmis) R (emis)
5H 25.0 4.10 0.165 6
6 H 17.0 3.70 0.2391
7H 13.0 1.10 0.109 9
8 H 3.0 0.15 0.108 2
9 A 0.2 0.13 0.098 7
12 600
850 | 2100 | 3350 | 3350 | 2100 i 850
| { [ [
A z
e 960 2L ﬁ
- 80 S 480
g z
(o]
600
—
A 8

B3 32mBEKTHIFERBEART (BA: mm)

Fig. 3 Cross-sectional dimensions of a 32 m-span prefabricated box beam (Unit: mm)
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Tab. 4 Calculation parameters of structural components

i kg m®  SREBIE/GPa Aty
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ANSYS K Midas/Civil 73 5{# F Lanczos V&%t
6] SCAR AT 7RSS, 1T 12 B BRAZR A R
M 5 MK 6 Fim. MMA R CITEHE — EMEEL
LI, B4R I Midas/Civil 2K F 23 8] 32 B AL T
FERBARNIEE IR, #ASCEL ANSYS HEHr 4
RRHE .

RS ANSYS HEMERPESIME (B Hz)
Tab. 5 Box beam modal frequence of ANSY'S calculation

(Unit: Hz)
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Tab. 6 Box beam modal frequence of Midas/Civil calculation
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Tab. 7 Vibration frequency of prefabricated box beams between No.3~No.7 bridge piers (August to September)
M #ide/Hz
H
1 2 3 4 5 6 7
8H1H 1.76 3.32 5.08 7.13 8.98 10.60 12.30
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Fig. 6 Frequency spectrum decomposition power spectrum
curve of vertical acceleration response
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Tab. 8 Pier settlement and mid-span deflection of Yangmeiling bridge (Unit: mm)
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