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Abstract: At present, the actual pollutant emissions under slag removal stage have not been fully considered
in the ventilation of tunnel construction, greatly increasing the required air volume for tunnel construction and
causing huge energy waste. On-site testing of CO concentration and wind speed was conducted based on a
certain tunnel, the changes in CO concentration over time under different processes were studied, and the effects of
engineering vehicle emissions and fan air supply on the distribution of CO concentration and wind speed in the tunnel
were analyzed. The results show that; The CO concentration on the palm face remained basically unchanged within
25 minutes after blasting, about 200 mg/m’; During the slag removal stage, the CO concentration on the palm
surface decreases linearly and reaches the standard limit (30 mg/m’) after 90 minutes of ventilation; The actual
required air volume for tunnel construction during the slag removal stage is much lower than the standard
requirements. As the supply air volume increases, the CO concentration in the return air section decreases

exponentially. Based on the research results, an empirical calculation formula for CO concentration in
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highway tunnel construction ventilation is proposed, which takes into account the coupling effects of CO emissions and

supply air volume.

Keywords: construction ventilation; diesel vehicle emissions; CO concentration distribution; fluid simulation
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Fig. 1 Overview of the tunnel
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Fig.2 Layout of measuring points during the blasting phase
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Fig.3 Schematic diagram of testing in the slag removal stage

2 MRXERBE AT

2.1 BHEHBHER

TERE B it T Ak R o, — M AE R A i 3 KL 15 ~
30 min, SR 5 JF 4 H i IR BE 77 A A A A — it
WA e HE RS, R L B3 I A CO vk B T
15 min AR = A B CO | J5 T MBI = AR ) CO
S N AHLIE A 0 CO TR G Y HERE . A il 5]
Wk TE N1 A RN [l XUBE CO MR N 4
i

FEREN, FFih HIBEIR
300 ! ! !
_2%] [‘&. 1 1
lE 200 - ‘\‘\j\ i i —— HETWH
! m“?fh“* [ IEIJXL&
150 4 | P e it

40 60
it [B] /min

4 BHEETE.CH EREL COREEN

Fig.4 CO concentration change at the palm face,

secondary lining, and return air section after export blasting
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Fig.5 CO concentration at 3 measuring points

inside the tunnel
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Fig.7 Relationship between wind speed and CO concentration
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Fig.9 CO concentration at each measuring points inside the tunnel
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Fig. 11 CO distribution at breathing level in different vehicle emission stages
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Fig. 12 CO emission fitting curves
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Table 3 Actual and calculated values of CO concentration
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