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A Study on the Air Pollution Within Underground
Construction in Seoul Area
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Jae-Sik Jeon, Do-Chul Shin, I1-Sang Bae, Yeon-soo Lee, Suk-Young Kim
Gil-Hwa Lee, Jang-Leoul Kim, Min-Young Kim and Kyu-Nam Lee

=Abstract=

This study was investigated air pollutants(CO, CQ. TSP) within underground
construction, e.g., tunnels, underground shopping centers and subway stations in Seoul
area, from Feb. to July, 1997,

The results were as follows:

1. The average concentration of TSP in subway stations was 248+50ug/ni and the
concentration in Chegi station was 397w /m as the highest level and
Kyongbokkung station was 140w/ as the lowest level, the average
concentration of CO was 2,0x04ppm and the concentration in Shinchon station
was 3.0ppm as the highest level and Sindorim station was 1.1ppm as the lowest
level, the average concentration of CO: was 544 +69ppm and the concentration in
City Hall station was 739ppm as the highest level and Kimpo Int'| Airport station
was 413ppm as the lowest level. And the average concentrations of pollutants at
platform were higher than ticket office in each subway stations,

2. The average concentration of TSP in Namsan No.l tunnel was 1009+238ug/ni as
the highest level and Bukak(Old) tunnel was 409+50ug/ni as the lowest level,
the average concentration of CO in Namsan No.2 tunnel was 12.2+3.0ppm as the
highest level and Kugi tunnel was 2.0+06ppm as the lowest level, the average
concentration of CO: in Namsan No.2 tunnel was 724+136ppm as the highest
level and Bukak(Old) tunnel was 443+46ppm as the lowest level,

3. The average concentration of TSP in underground shopping centers was 194466
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wg/m and the concentration in Donga was 362ug/m as the highest level and Ch'

ongyangri(Lotte) was 85ug/ni as the lowest level, the average concentration of

CO was 2.1+08ppm and the concentration in Hojeong was 4.1ppm as the highest

level and Saeseoul was 05ppm as the lowest level, the average concentration of

CO: was 709%258ppm and the concentration in Tongdaemun was 1,500ppm as

the highest level and Saeseoul was 418ppm as the lowest level.

4, According to the result of research of correlation coefficient between items in all
tunnels, there were highly significance between CO and CO. TSP and CO. TSP

and CO, respectively,
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Table 1. Sampling direction in tunnel

Tunnel Name In Out
Namsan No. 1 Hannam dong Pil dong
Namsan No. 2 |Chang chung dong Itaewon
Namsan No, 3 Hoehyon dong Itaewon
Kumhwa Tonglipmun Shinchon
Bukak(0ld) Chongnung Pyong chang dong
Bukak(New) |Pyong chang dong Chongnung
Kugi Kugi dong Bul kwang dong
Chahwamun Gung jeong dong | Pyong chang dong
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Fig. 1. Air pollutants concentration level within

underground construction
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Fig. 2. Air pollutants concentration in tunnel
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Table 2. Distribution of CO concentration in tunnel
) ) Namsan Namsan Namsan Kum Pukak Pukak ) Cha
Site Time Kugi Mean+SD
No.l No.2 No.3 hwa (New) (O1d) hwa
I AM 8.8 9.4 3.0 2.6 1.3 1.6 14 2.8 3.9+3,
n
PM 69 99 36 29 1.0 25 1.3 2.2 37£3,
AM 10.6 177 40 35 25 1.9 2.1 25 56%5.6
Center
PM 48 11.6 50 31 1.9 3.0 21 35
il AM 114 13.3 6.3 4.6 32 39 2.7 44 6.
E PM 59 112 85 5.6 31 51 26 47 | 58+
Mean 8.1 122 il 3.7 2.3 3.0 20 34
50%4.0
mite) b +2.6 =30 +2.0 12 +0.8 £1.3 +0.6 +1.0
Unit @ ppm
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Table 3. Distribution of CO: concentration in tunnel

) ) Namsan Namsan Namsan Kum Pukak Pukak ] Cha
Site Time Kugi Mean=+ 5D
No.1 No.2 No.3 hwa (New) (Old) hwa
I AM 613 565 416 425 412 393 428 441 416180
n
PM 486 640 407 415 398 406 389 426 445483
Cont AM 665 835 452 471 457 429 452 445 5251146
enter
PM 492 927 461 458 429 431 429 449 509+170
B AM 626 647 536 525 529 501 488 496 543 £60
" PM 505 731 525 567 483 496 496 527 541+£81
Mean 565 724 466 477 451 443 447 464
505+112
+SD +£79 +136 +54 +59 +49 +46 +40 +39
Unit © ppm
Table 4, Distribution of TSP concentration in tunnel
) ] Namsan Namsan Namsan Kum Pukak Pukak ‘ Cha
Site Time i Kugi Mean+SD
Nao.l No.2 No.3 hwa (New) (01d) hwa
) AM 1253 623 656 501 413 318 353 588+319
5 -
PM 570 644 697 663 369 496 384 546+133
i AM 1123 301 732 664 376 389 582 666257
enter -
PM 962 831 924 1100 479 675 673 806 £210
- AM 1011 865 1017 1132 755 699 913+168
i _ -
PM 1136 1254 1036 1320 720 843 1051 +234
Mean 1009 836 844 897 409 559 589
) = 735+280
+5D +238 +228 +169 +329 +50 +184 +190
Unit : pg/nf
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Table 5. Distribution of CO, CO. and TSP concentration in
underground shopping centers

Site CO CO: TSP
Chongno-2ga 19 625 269
Chongno-4ga 21 559 107

Chongno-5ga(Boryeng) 1.6 569 213
Chongno-5ga(Hanil) 21 455 156
Daehyon 1.7 435 140
Shindang 14 839 128
Tongdaemun stadium(Ch’ onggye)| 2.1 775 316
Tongdaemun stadium (Ulchi) 19 511 200
Tongdaemun 2.6 1,500 182
Ulchiro 0.7 583 162
Saeseoul 0.5 418 168
Namdaemun 24 779 180
Sogong 22 513 153
Myong-dong 15 592 184
Hoehyon 29 674 162
Ch’ ungmu 25 657 255
Ch’ ongnyangni(Lotte) 1:3 504 85
Inhyon 26 580 122
Yongdungp o Station 2.3 813 153
Yongdungp o(Shinsege) 11 750 233
Yongdungp o( Market) 32 773 312
Hojeong 4.1 716 206
Donga 26 1,376 362
Hansan 1.8 1,040 179
Kangnam 1.8 708 195
Chamshil 1.3 685 227
Mean+SD 21408 7094258 194+66

Unit : CO, CO::ppm TSP g/ m
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Fig. 3. Comparison of CO concentration by each point

in tunnel
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Table 6, Distribution of CO, CQ: and TSP concentration

in subway stations

Site

Sampling point

Cco CO. TSP

City Hall
Chegl
Chongno-5ga
Sindorim
Chinchon
Tongdaemun
Seoul National Univ,
Chamshil
Yonshinnae
Kyongbokkung
Express Bus Terminal
Ch’ ungmuro
Sadang
Mia-samgori
Seoul Station
Ssangmun
Sodaemun
Kunja
Yongdungp o-gu Office

Kimpo Int'1 Airport

T
P
T
P
T
P
T
P
T
P
1)}
P
il
P
T
P
T
P
it

P
T
B
T
P
T
P
T
P
T
P
T
E
T
P
T
P
T
B
T
P

13 735 239
1.8 739 285
2.2 513 325
24 518 397
B2 595 265
1.9 650 356
L. 562 339
11 565 259
2.6 477 282
3.0 542 298
24 569 295
24 558 295
18 490 338
19 543 283
21 604 258
22 529 293
2.1 471 299
2.2 496 286
23 498 140
2.2 515 206
1.4 513 193
1.7 629 186
1.7 665 168
14 655 185
15 600 197
17 702 226
1.7 620 230
18 608 253
20 474 106
25 530 201
25 485 282
26 483 287
2.9 430 220
2.1 423 230
21 483 212
1.7 450 178
15 494 241
14 495 239
1.7 423 156
1.6 413 156

Mean£SD 20104 544+69 248+50
Unit : CO, CO: ; ppm TSP : pg/nt
*T . ticket office, P : platform
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Fig. 6. Air pollutants concentration in underground shopping center
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Table 7. Correlation coefficient between each air

pollutant in all tunnels

co CO: TSP
CoO 1.0000
COx 0.8957* 1.0000
TSP 0.6176* 0.6995* 1,0000

*p €001
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2AQl 300pg/m(TSP) & 238 o2 Jehd v 71Eg
)7k 4"k

4. WA o ofgt g5t YA
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