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ABSTRACT

The Seoul metropolitan government has installed soundproofing walls in road tunnels to improve the tunnel
environment for pedestrians. To evaluate the efficiency of these soundproofing walls, we measured noise levels and
concentrations of PM, 5 and ultrafine particles (UFP) in tunnels with or without these walls. Although noise and UFP
levels were significantly lower in the tunnels with soundproofing walls, PM, 5 levels were significantly higher: but were
significantly lowered by use of a ventilation system. When PM, 5 and noise levels were simultaneously measured in a
tunnel with soundproofing wall, noise level was significantly reduced but PM, 5 level was significantly higher. It is
concluded that the soundproofing wall can protect pedestrians from noise, but not PM. Installation of a ventilation
system is recommended for protection of pedestrians in tunnels with soundproofing walls.
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Table 1. General description of all tunnels and measurement results

™, PM,s2} 0.02~1 um ¥
110000 Pt/cc]
HAE o, T4

Venti Traffic Tunnel Twel Temperature Humidity PM, s UFP Noise
No Wall ation volume length height “C) %) (mg/m’)’ (Ptce) (Leq .
(no./5 min) (m) (m) dB(A))
1 No No 236 568 7.1 214 527 78124 148235444830 8512
2 No No 77 485 7.7 19.9 36.6 42437 130025157349 8314
3 No No 81 260 8.2 189 61.3 85+11 71648133671 8145
4 No No 223 555 6.8 222 472 61t15 73183151796 9242
5 Yes No 179 250 85 16.6 39.6 20+4 28470+10329 6913
6 Yes No 102 191 7.1 20.9 80.1 165£35 10409113595 6814
7 Yes No 55 360 4.5 17.5 61.5 19+4 36148114836 72+3
8 Yes No 117 121 6.2 19.8 66.6 29+15 5746817119 69+3
9 Yes No 95 88 3.1 17.7 60.1 17616 65905125386 7812
10 Yes No 219 140 6.5 26.3 55.0 91t14 11337041565 7043
11 Yes No 119 220 49 24.4 40.7 24+11 51957422853 70£5
12 Yes Yes 155 442 7.4 21.7 484 67£12 31578113218 7243
13 Yes Yes 123 617 9.6 21.3 41.6 4115 91698116171 7414
*: arithmetic meanSD
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Fig. 1. Distribution of PM,;, UFP concentration, and noise level in the 13 tunnels. The horizontal lines in the box plot represent
median values.
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Table 2. Concentrations of PM,5 and UFP, and noise level
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Table 3. Concentrations of PM,s and UFP, and noise level
inside and outside tunnel
(arithmetic mean+SD)

PM,; UFP Noise

(Ug/m”*) (Pt/ce) (Leq dB(A))
Inside 165+35 104091+13595 68+4
Outside 102+21 97126+22689 76+6
p-value <.001 <.001 <.001
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In tunnels No ventilation 7 7570 65344432305 714
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