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Abstract - The temperature data were measured for two years in a bridge specimen and the bridge in service nearby in order to
calculate the effective temperature for thermal loads in steel box girder bridge. The maximum and minimum effective
temperatures were calculated in the bridge specimen and the bridge according to air temperature in 2014, 2015 and 2years. The
effective temperatures calculated in this study were compared the Euro code and the Highway Bridge Design Criteria. The
coefficients of determination in the maximum effective temperature and the Euro code for 2 year were calculated from R =0.927,
R =0.894 in a bridge specimen and the bridge respectively. Those of minimum temperature and the Euro code were analyzed
from R =0.992, R =0.813 in two bridge respectively. Also, the results were evaluated as being very similar, or slightly increased
as compared with the maximum temperature of the Korean Highway Bridge Design Code(Limit State Design)

Keywords - Maximum effective temperature, Minimum effective temperature, Bridge specimen, Thermal loads, Steel box girder
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Fig. 2. Gauge location of the box girder in the measured
bridge
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Table 1. Measuring equipment

Equipment Set Remarks
bridge specimen, a
Data Logger(TDS-303) 2 g¢ specimen,
measured bridge
Thermo-couple 21 bridge specimen
Thermo-couple 19 measured bridge
1000 a0 910 910 90 1000
| I | I I
[ ] scios 7 sc2e |
¥scT 527 sc17 'y —3
[sc2 sc18  “scie 2
P sc3 sc159 —g
P sc4 sc1494 —
% I sc5 sc13 ¢
b SCB sc124 —y
b sc7 sc9 scl1 | _;

LIJ 910 | 910 LIJ

| 2000 |

Fig. 3. Gauge location and numbers in bridge specimen
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Fig. 4. The measured temperature data in winter at a measured
bridge (2014)
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Fig. 5. The measured temperature data in summer at bridge
specimen (2015)
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Fig. 6. The temperature data of the bridge specimen and the
measured bridge (2015)
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Table 2. Each part area of the bridge specimen and the
measured bridge (mz)

Concrete
Web | Fl
e ange deck S
Bridge specimen| 4.00 4.00 68.09 76.09
A measured |0 00| 1550 | 150.0 168.5
bridge
s 7 2HolA AAZA dole S £ H4so] 24
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Fig. 9. The measured temperature distribution and regression
line in a bridge specimen (2015)
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Fig. 10. The measured temperature distribution and regression
line in the measured bridge (2015)
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Table 3. Sample of highest effective temperature in 2015 Table 5. Maximum effective temperature in bridge specimen (°C)
Air Web  |Flange| Slab ~ Effective Air Bridge Bridge Bridge
temperat sc3lser| soo | scio ’;ALZ temperature temperature specimen | specimen | specimen |Euro Code
ure (°C) ‘ (T,) (2014) | (2015) | (2 year)
38 [42.5]46.1| 39.6 |39.39 (32,334,173 |  42.5 38 42.2 42.5 423 40
37 |412|44.4| 384 |38.40(31,557,379| 415 37 41.2 41.5 413 40
36 [39.9]42.6| 37.2 | 37.40 |30,780,586 |  40.5 36 40.1 40.5 403 39
35 |38.5(40.9| 36.1 |36.40 |30,003,792| 39.4 35 39.1 394 39.2 39
34 [37.2]39.2| 34.9 | 3540 (29,226,998 | 384 34 38.0 384 382 38
33 [35.9(37.5| 33.7 | 34.41 |28,450,205| 37.4 33 37.0 374 372 37
32 |345(35.8] 32.5 |33.41 (27,673,411 364 32 359 36.4 36.2 37
31 [332(34.0] 31.3 |32.41(26,896,617| 35.4 31 34.8 354 35.1 36
30 |31.9(32.3] 30.1 [31.41(26,119,824| 343 30 33.8 343 34.1 36
29 {30.5(30.6| 28.9 |30.42 25,343,030| 333 29 327 333 33.1 35
28 2921289 27.7 | 29.42 | 24,566,236 |  32.3 28 317 323 32.1 34
27 |27.8|272| 26.5 | 28.42 23,789,443 | 31.3 27 30.6 313 31.0 34
26 265254 253 | 27.42 123,012,649 302 26 29.5 30.2 30.0 33
25 252237 24.1 | 2643 22,235,856 292 25 28.5 29.2 29.0 33
24 [23.8(22.0| 22.9 | 25.43 |21,459,062| 282 24 274 282 28.0 32
23 |22.5(203| 21.7 | 24.43 20,682,268 | 272 23 26.4 27.2 26.9 31
22 |21.2[18.5] 20.5 | 23.43 (19,905,475 | 262 22 253 26.2 25.9 31
21 |19.8]16.8| 193 |22.44 |19,128,681| 25.1 21 243 25.1 24.9 30
20 |18.5[15.1| 18.1 |21.44 |18351,887| 24.1 20 23.2 24.1 23.8 29
Table 4. Correction of the maximum and minimum effective Table 6. Summer temperatures in 2014 and 2015 (°C)
temperature according to upper surface treatment of July August
composite bridge deck (Dc)m Average| Highest (3 day) |Average| Highest (3 day)
Upper deck Minimum effective | Maximum effective 2014| 304 |34.0(34.5|36.9| 283 |[31.9|32.1|32.4
temperature temperature 2015| 29.1 [34.6|34.8(356| 315 |36336.5|37.4
- -3 0
Waterproofing -3 +4 Y, 183 94 2W o) AHE 972wl Buro code?] &
40mm overlay 2 2 582 po| wasl 1w Fig 113 20 Fig 11 Buro
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Table 7. Maximum effective temperature in measured bridge (°C)

Table 8. Minimum effective temperature in bridge specimen (°C)

Air Bridge | Bridge | Bridge | Euro | Euro code Air Bridge Euro Code
temperature| (2014) | (2015) | (2 year) | code |(correction) temperature specimen Euro Code (correction)
(2 year)
. 40. 41.1 4 40.

38 398 0.9 0 0.7 24 232 -19 22

37 39.0 | 394 | 404 40 40.7 23 224 -18 21

36 383 | 38.8 39.2 39 39.7 -22 -21.6 -18 21
21 20.8 -17 20

35 375 | 383 | 388 39 39.7 20 -20.0 -17 -20

34 368 | 377 | 381 38 38.7 -19 -19.1 16 19
-18 -183 -15 -18

33 360 | 372 | 373 37 37.7 17 175 -15 -18

32 353 | 366 | 366 37 37.7 -16 -16.7 -14 =17
-15 -15.9 -13 -16

31 34.5 36.1 35.8 36 36.7 -14 -15.0 -12 -15

30 338 | 355 | 35.0 36 36.7 -13 -14.2 -11 -14
-12 -13.4 -10 -13

29 33.0 35.0 343 35 35.7 11 -12.6 -10 -13

28 323 | 344 | 335 34 34.7 -10 -11.7 -9 -12
9 -10.9 -8 -11

27 316 | 339 | 327 34 34.7 3 o1 7 10

26 308 | 333 | 320 33 33.7 -7 9.3 -6 -9
6 8.5 5 8

25 30.1 | 328 | 312 33 33.7

24 293 | 322 | 305 32 32.7

23 286 | 317 | 29.7 31 31.7 5. QG2 9o] vl F7}

22 278 | 31.1 | 289 31 31.7
7 ogeT

21 27.1 | 306 | 282 30 30.7 5.1 g22

20 263 | 30.0 274 29 29.7 27k %éjfz} A5 7|20 2 BA3%] A ﬂEH7] 7] 38°C
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Fig. 13. Comparison of effective tmperature between the bridge
specimen and Euro code
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Table 9. Minimum effective temperature in measured bridge (°C)

Table 11. Effective temperature at air temperature -24°C

Air Bridge Euro Code Euro Cf) de This analysis | Euro code I?orean h‘1ghway
temperature (2 year) (correction) bridge design code

-24 -17.9 -19 -19.7 Bridge

-23 -17.1 -18 -18.7 specimen 232 22 20

-22 -16.4 -18 -18.7 Bridge -17.9 -19.7 -20

21 -15.6 -17 -17.7

-20 -14.8 -17 -17.7 Table 12. Maximum and minimum temperature in Yangsan area

-19 -14.0 -16 -16.7

-18 -132 -15 -15.7 Maximum Minimum

-17 -12.4 215 -15.7 temperature temperature

-16 117 _14 -14.7 Frequency of 50 37,50 140

-15 -10.9 -13 -13.7 years

-14 -10.1 -12 -12.7

-13 -9.3 -11 -11.7 Table 13. Effective temperature at air temperature —14°C in

-12 -8.5 -10 -10.7 Yangsan area

-11 -7.7 -10 -10.7

-10 7.0 9 9.7 Korean

9 62 3 8.7 This analysis | Euro code |highway bridge

3 54 7 77 design code

7 4.6 -6 -6.7 Bridge -15.0 115.0 10

-6 -3.8 -5 -5.7 specimen

Bridge -10.1 -13.7 -10

Table 10. Maximem effective temperature at air temperature 38 (°C)

Korean
This analysis| Euro code |highway bridge
design code
Bridge 43 40 40
specimen
Measured 411 40.7 40
bridge
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