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Abstract

Railway tunnel construction has developed rapidly, and the drill-and-blast method, as the dominant
construction technology for railway tunnel engineering, produces high concentrations of respirable
dust at the tunnel face during blasting operations. Rapid dispersion of these respirable particles
through the confined underground space degrades air quality and imposes cumulative respiratory
hazards on operatives; under certain conditions, elevated dust loads may also present explosion
risks. Drawing on the research project investigating the distribution characteristics of construction
pollutants in the Xiangshan railway tunnel, this study examines blast-induced fugitive dust and its
mitigation strategies. It presents the engineering background and necessity of the research topic,
systematically reviews relevant domestic and international research achievements, compares dif-
ferent research methodologies, and summarizes the commonly used technical approaches and per-
sistent research gaps in this field. The analysis characterizes spatial dust distribution patterns and
their governing parameters, offering practical guidance for ventilation optimization and formulat-
ing personnel protection measures.

Keywords

Tunnel, Drilling and Blasting Method, Dust, Control Technology

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. 5|8

I 7 e o T A v T R R AR, AT, TE SRRV TN, SRR T e
PR KRR AR, N bR 2 B AR RS Tk A R A R B, R P R R K i AR
BRI, U E R T BB AU RS, IR R B TN 5 A A e 1]

N

B K FL At % 2% 5

Wk 11 S 5

Pl 2

BT
A

|
—
—_
—
Atk R

R
EEEw

87%

Figure 1. Pie chart of the proportion of various occupational diseases in China from 2014 to 2024
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Figure 2. Mechanism of dust suppression via spraying [20]
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Figure 5. Results of the flow field simulation [20]
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Figure 7. Experimental results [21]
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Figure 10. On-site sampling and testing [22]
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Table 1. Dust suppression effectiveness for PM2.5 and PM10 [23]
#F 1. xt PM2.5 F1 PM10 R9HMASSR[23]

FEA PM2.5 ¥ % (ug/md) S (%) PM10 ¥ (ug/md) S (%)
C0201.40 91.91 C0664.30 96.76
»-PGA/SDBS
C116.30 C121.50
C0206.50 92.88 C0681.60 95.76
PVA/SDBS #4t
C114.70 C129.20
€0198.60 97.68 C0655.80 98.76
y-PGA/PVA/SDBS
C14.60 C18.10
« C0197.30 22.20 C0651.10 30.63
7
C1153.50 C1451.70
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Figure 12. Schematic diagram of a forced-air air curtain in operation [24]
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Figure 13. Dust dispersion under air curtains at different locations [24]
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Figure 14. Distribution of dust concentration under air curtains at different locations [24]
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