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Air demand calculation and field measurement verification of ventilation
effectiveness for long railway tunnel construction
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Abstract: Ventilation during the construction of long tunnels is crucial for ensuring safety and efficiency in underground
working environments. This paper takes the Serendah No. 2 extra—long tunnel of the East Coast Rail Link (ECRL) project in
Malaysia as the engineering background. According to the ventilation scheme and section division and in accordance with
relevant standards, the air demand and ventilation resistance of each ventilation section were accurately calculated, and high—
power fans and ducting were scientifically selected. To verify the effectiveness of the scheme, systematic environmental
monitoring was carried out at the construction site. The results indicate that a stable directional airflow was established inside
the tunnel, with the average wind speed at each cross—section exceeding the standard requirement of 0.25 m/s. The overall
oxygen concentration met the construction safety standards. Dust and harmful gases generated by blasting operations could be
effectively discharged within 30 minutes, with their concentrations falling below safety limits. This ventilation scheme effectively
ensures the safety of the construction environment and the health of personnel in long tunnel projects, providing a practical
reference and technical support for similar projects.
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Fig. 1 Schematic plan of three tunnels
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Fig. 2 Schematic diagram of ventilation layout for Serendah No.2 Tunnel
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Fig.3 Wind speed monitoring results
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Fig.4 Measured dust concentration values at different heights
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