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Measurement of Organic Solvent from Painting Work Inside the Steel
Box Girder of Bridge
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Abstract : This study is to find out how organic solvent will be propagated from painting inside the steel box girder
of bridge. 2.9mx3.0m of inside size of steel box girder is not suitable for painters to do his work comfortably and
hygienically.

Substance density(ppm)inside the space of the box unsatisfactory hygienical condition.

Most of organic solvent(mainly toluene) came down to 0.5m in two minutes and 53sec. But personal protection for
painter should be properly kept against flying this heavy organic solvent. longitudinally 27.1m in length is a cell unit
of the whole length of bridge. Model XP-316A made in Japan is a main instrumentation adjusted to sense organic
solvent especially toluene which can be measured up to 10,000ppm.

Scenario analysis by computer program, safer release 2.0 has been performed first to estimate how the organic solvent
will be propagated. And then actual test was done as a model. This has been measured for approximately five(5) minutes,
with 30 sec interval.

Actual measurement results showed much higher 10~20% than result analyzed by the computer program, meaning that
this painting work can give worse effect to the worker who is painting inside the box girder of the bridge. The first
meas urement level over the floor set up at 30cm height from the floor, because organic solvent was estimated to stay
at the level. and then, they were measured at 1.0m, 1.5m level respectively, more.

Key Words : organic solvent, painting work, steel box girder
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Table 1. Measurement result at each point of each time

ARANL BB RIS 5F

el i 18 28 38 43 58 X))

oA 2005/03/27 11:00~-12:00 | 2005/03/27 15:30—16:30 | 2005/04/05 08:48-~10:48 | 2005/04/05 11:17~12:17 | 2005/04/05 13:34—14:34 | 2005/04/05 16:33-17:33

e/ak 125 ¢ / 15.0 € / 14.0 € / 35% 15.0 T / 35% 19.0 T / 43% 19.0 T / 43%

pibii-} - 1 2 1 2 1 2 1 2 1 2 1 2
A2t | #2, 30cm | #4, 30cm | #2, 30cm | #3, 30cm | #2, 30cm | #3, 30cm [#2, 100cm| #2, 30cm | #1, 30cm |#2, 100cm |#2, 100cm | #2, 30cm
= = = ~ ~ — — = ~ — = ~ =
30 25 - - - 25 - 10 7.7 1,000 0.3 - -
1'00" 50 s - - 50 - - 5.9 1,600 3.6 - 0.3
130" 25 - 25 - 100 - - 0.9 1,900 7.8 - 27.4
2'00° 100 - 25 - 125 - 25 24.6 2,200 15.5 50 241.0
2'30" 350 - 50 - 200 - 25 90.4 2,400 18.3 400 324.0
3'00" 600 - 150 - 250 - 50 193.0 2,500 28.7 1,250 198.0
3'30" 750 - 300 - 800 18.7 500 297.0 2.750 122.0 750 335.0
4'00" 900 - 600 - 500 252.0 300 333.0 3,000 183.0 1,000 295.0
4'30" 1,000 e 500 = 800 280.0 450 312.0 3.200 91.0 1.050 408.0
5'00" 1,200 - 1,000 - 900 247.0 1.250 346.0 3,200 82.8 1.500 462.0
5'30" 1.500 - 1,200 - 2,250 155.0 1,200 356.0 3,200 81.0 1.500 405.0
6'00" 1.500 - 1,450 - 2,400 128.0 1,100 208.0 3,200 159.0 1.550 404.0
6'30" 1.670 - 1.550 1.6 2,450 39.2 90¢ 3180 3.300 148.0 2,000 430.0
7'00" 1.750 - 1.800 0.8 2,000 56.2 200 411.0 3,200 151.0 2.000 348.0
7'30" 1,750 = 1.750 8.3 1,750 81.5 900 368.0 3.100 157.0 1.500 282.0
8'00" 1.500 - 1.750 12,5 1.600 82.4 800 344.0 2,700 177.0 1,450 308.0
8'30" 1.900 - 1,800 12.0 1,250 614 750 351.0 2,700 147.0 1,550 255.0
9'00" 1.900 - 1.500 62.8 1.000 42.6 800 402.0 2,700 169.0 1,400 301.0
930" 1,750 - 1.750 66.8 1,400 335 900 332.0 2.500 227.0 1,500 314.0
10'00" 1.500 - 1.750 34.1 1,450 5.6 780 206.0 2,400 185.0 1.500 254.0
10'30" 1.750 - 1.500 58.7 1,250 77.2 200 178.0 1.900 162.0 1,600 320.0
11'00° 1.500 - 1,950 67.1 500 85.1 900 94.9 1,750 162.0 1,600 295.0
11'30" 1.800 - 1.800 108.0 1,200 90.9 700 107.0 2,000 156.0 1.600 275.0
1200* 2.000 - 1,800 102.0 1,100 926 350 2110 1,750 164.0 1,550 270.0
12'30" 1,800 - 1,750 15.0 1,100 65.0 275 251.0 1,500 150.0 1,600 272.0
13'00" 1.800 - 1.400 91,9 1.100 68.6 300 2440 2,000 154.0 1.600 271.0
13'30" 1,750 - 1,250 51.0 1.000 80.7 550 164.0 1,500 174.0 1.550 267.0
14'00" 1,750 - 1,400 93.1 1,250 86.9 700 260,0 1,500 164.0 1,650 265.0
14'30" 1,750 - 1.450 118.0 1.250 126.0 750 205.0 1,500 161.0 1.550 262.0
15'00" 1.750 - 1.400 101.0 1.100 65.8 700 276.0 1,300 151.0 1,500 261.0
15'30" 1.900 - 1.600 108.0 1.250 77.9 750 130.0 1,300 147.0 1,500 247.0
16'00" 1,600 - 1,450 91.9 1,100 65.0 750 105.0 1,400 105.0 1,250 241.0
16'30" 1,500 - 1,250 103.0 1.000 848 700 91.6 1.800 96.4 1,250 223.0
17'00" 1,500 - 1,200 121.0 1.000 74.1 400 71.4 1,300 98.9 1,300 203.0
17'30" 1.500 - 1,200 116.0 800 723 290 66,0 1,600 97.0 1,200 220.0
18'00° 1,500 - 1,100 115.0 800 82.7 225 45.4 1,600 167.0 1,100 222.0
18'30" 1,450 - 9280 104.0 1.050 96.2 325 a3 1,500 129.8 1,200 201.0
19'00” 1,450 - 1,000 0.9 1,050 | 99.8 200 31.7 1,250 123.0 1,200 194.0
19'30° 1,300 - 950 98.5 1,000 1100 150 36.2 1,250 122.0 1,100 197.0

20'00" 1,600 - 900 92.6 800 85.0 150 33.4 1,400 123.0 1,100 185

20'30" 1,300 - 1,200 96.0 750 88.6 150 37.2 1,250 122.0 1,200 181.0
21'00° 1,400 - 1,200 124.0 750 122.0 150 76.7 1,300 108.0 1,000 190.0
21'30° 1,400 - 1,250 119.0 800 106.0 140 100.0 1.200 101.0 800 126.0
22'00° 1,400 - 1.050 106.0 800 115.0 140 75.4 1.000 132.0 850 175.0
22'30" 1,400 - 980 121.0 800 103.0 250 71.6 1,000 108.0 750 171.0
23'00" 1,100 = 1,050 111.0 850 103.0 200 64.6 1,000 128.0 850 194.0
23'30" 1,300 0.6 900 113.0 750 126.0 220 1.4 900 107.0 950 149.0
24'00" 1,300 0.2 900 105.0 740 1150 230 27.3 800 107.0 900 187.0
24'30" 1,000 0.3 800 113.0 740 108.0 175 20.1 1,000 99.8 1,000 162.0
25'00" 1,000 0.1 750 117.0 740 114.0 130 19.7 1,300 97.5 1,000 172.0
25'30" 900 0.1 760 113.0 800 1100 110 146.0 1.000 96.2 1.000 180.0
26'00" 800 0.1 750 116.0 800 1100 90 81.6 1,000 97.5 1,000 181.0
26'30° 900 0.1 700 110.0 800 1110 80 70.7 1.200 96.7 1,050 180.0
27'00" 1,000 0.1 700 109.0 550 108.0 300 109.0 1,400 97.1 1,000 179.0
27'30" 800 0.1 900 1i2.0 420 1100 250 115.0 1.000 98.2 950 150.0
28'00" 800 = 800 112.0 500 106.0 275 66.5 500 98.1 900 145.0
28'30" 800 - 800 1.0 600 832 300 73.8 900 100.0 850 154.0
28'00" 700 - 800 110.0 550 958 350 54.3 900 111.0 800 186.0
29'30" 700 - 800 109.0 550 89.3 550 50.8 1,100 97,5 980 155.0
30'00" 700 - 740 110.0 550 829 325 27.7 1,000 91.2 900 156.0
30'30" 800 - 730 108.0 510 958 250 24.8 1,000 92.2 900 158.0
31'00" 950 - 700 108.0 800 95.3 190 27.3 1,000 87.2 850 155.0
31'30° 1.000 - 760 108.0 700 90.7 175 29.5 1.200 92.5 900 155.0
32'00" 750 - 700 106.0 725 92.4 158 30.1 1.100 93.0 780 132.0
32'30" 800 - 650 106.0 700 86.3 150 81.2 1,000 84.3 800 146.0
33'00" 750 - 800 103.0 650 785 140 93.2 900 86.2 760 143.0
33'30" 750 - 900 103.0 650 79.8 160 25.6 1,000 90.4 750 138.0
34'00" 900 - 650 102.0 600 82.5 120 53.8 900 89.4 750 118.0
34'30" 1,000 0.4 700 100.0 600 81.3 190 116.0 900 88.7 745 106.0
35'00" 800 0.2 600 102.0 600 79.7 225 91.2 850 87.6 740 103.0
35'30" 900 - 475 103.0 550 74.4 120 80.6 900 85.9 700 109.0
36'00" 900 - 470 100.0 500 778 250 50.4 900 83.1 700 110.0
36'30" 750 0.3 475 100.0 800 80.7 240 40.8 900 86.1 800 82.5
37°00" 900 0.1 480 101.0 490 716 240 30.6 800 83.3 520 81.3
37'30" 1,000 0.2 465 98.2 700 775 175 65.2 800 78.2 455 144.0
38'00" 1,000 0.3 475 95.8 650 81.7 150 57.7 800 78.1 700 94.7
38'30" 500 0.1 550 97.7 600 82.6 140 35.3 850 771 600 100.0
38'00" 1.000 0.1 500 93.2 550 89.5 150 81.6 90¢ 76.3 500 107.0
38'30" 800 0.5 440 95.0 480 76.1 180 726 900 71.6 550 107.0
40°00" 800 0.4 430 92.5 440 72.5 140 39.6 900 76.4 600 103.0
40'30" 740 0.1 425 91.2 450 £8.0 250 441 1,100 85.8 500 80.5
41'00" 750 0.3 430 92.2 475 79.1 200 45.5 1,000 81.5 460 80.8
41°30" 750 0.6 700 87.7 480 1.} 150 75.4 800 82.7 400 79.7
42'00" 750 08 600 88.0 470 76 170 34.5 800 B7.6 380 91.2
42'30" 700 1.1 600 84.3 470 72 180 25.3 800 75.6 425 99.1
43'00" 700 0.3 475 80.7 475 69.0 300 36.9 900 73.0 435 105.0
43'30" 600 0.2 450 83.3 460 74.1 150 25.3 900 77.3 470 91.7
44'00" 700 0.1 430 85.9 450 723 100 21.3 900 86.7 510 §9.7
44'30" 600 0.2 425 85.2 460 87.6 11e 21.6 900 94.5 475 97.1
45'00" 600 0.2 400 85.4 450 61.8 120 55.6 900 78.5 475 100.0
45'30" 550 0.1 375, 83.0 475 64.2 100 36.8 800 78.4 430 98.3
46'00° 600 9.1 375 81.3 440 68.4 75 27.6 750 78.5 4380 97.3
46'30" 520 - 410 81.3 425 62.2 150 25.4 750 77.9 452 95.2
47'00" 470 0.1 396 77.8 450 61.4 190 72.9 750 72.4 450 833
47'30" 425 — 390 78.4 480 551 75 57.6 800 72.4 430 77.5
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Table 2. Density(opm} measured at each time each horizontal distance

snap Footprints
A7 Az 2.5m Azt Az & %=(ppm)
Blx| = £ | Aglm) | $=(ppm) | 5 =(ppm) Elx|l x| 8 0.0m 1.0m 2.0m 2.5m

24 24 0.40 0.50 1787.40 0.70 24 | 24 | 040 | 999987.30 | 817.10 0.40 0.0003

49 49 0.82 1.00 967.10 153.80 49 | 49 | 0.82 | 999987.30 { 968.30 | 415.50 153.80

1 14 74 1.23 1.40 640.50 366.30 1 14 74 | 123 | 999987.30 | 952.40 | 543.10 366.30
1139 99 1.65 1.80 466.90 407.20 1 13941 99 | 1.65 | 99998730 | 975.30 | 459.90 407.20
2 4 124 2.07 2.20 361.00 353.70 2 4 124 | 2.07 | 999987.30 | 954.80 | 428.20 353.70
2128 148 247 2.70 290.20 287.30 2 |1 28 | 148 | 2.47 | 999987.30 | 903.30 | 416.70 32420
2153 173 2.88 3.10 239.60 225.80 2 1 53 | 173 | 2.88 | 999987.30 | 962.60 | 421.90 318.50
3118 198 330 3.60 201.90 173.60 3 18 | 198 | 3.30 | 99998730 | 965.50 | 418.70 322.70
3143 223 372 4.10 173.50 135.90 3] 43 } 223 | 372 | 999987.30 | 885.50 | 426.10 320.10
4 8 248 4.13 4.50 151.60 106.10 4 8 | 248 | 4.13 | 999987.30 | 91630 | 414.70 324.00
ST (ppmat25m Sk (ppm) at2b6m

500.00 500,00

400,00 o 400,00 «

g_ /7 i U g // \o‘%x—‘_.lpﬁ_—-w——h-m-——a
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After 03:18

After 02:53

Scenario A Snapshot: Width vs. Distance

Scenario A Snapshot: Height vs. Distance

Fig. 12. Dispersion width and height of each time each dispersion distance of scenario A.
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