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Experimental Study on the Effective Temperature Calculation of
Concrete Box Girder Bridge
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Department of Civil Engineering, Pusan National University
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Abstract To calculate the reasonable design temperature load of a concrete box girder bridge, one
bridge test specimen was made. The temperature gauges installed on the bridge test specimen measured
48 sets of temperature per day at 30-minute intervals during the summer and winter periods of one
year. The temperature measured at each station was treated statistically to calculate the trend line and
standard error, and the temperature distribution and trend line at the representative station were
presented. The maximum effective temperature and the lowest effective temperature were calculated
from the air temperature suggested by Euro code. The maximum effective temperature was calculated
to be 1.5 to 2°C higher than the Euro code at 35°C and above. In comparison, the lowest effective
temperature was 0.5 to 1.1°C lower at -13°C to-19°C. Compared to the effective temperature of this
study according to the highest and lowest 50-year frequency of the Yangsan region, the highest effective
temperature was 4.7°C higher, and the lowest effective temperature was 4.5°C lower. Considering the
increasing climate change and reflecting the results of this analysis, it is deemed necessary to make the

current temperature design standards larger.
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Fig. 1. Front photo of the bridge specimen
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Fig. 2. Section plan and thermo-gauge location in the
bridge specimen
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Fig. 3. Temperature variation at peak temperature
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Table 3. Measured temperature at highest
temperature (C)

Temperature
Top s1 S2 $3 S4 S5 S6
slab 40.1 | 40.8 | 428 | 452 | 476 | 481
Side S8 S9 s10 | si1 S12
wall 35.1 | 353 | 357 | 370 | 393
Bottom S19 | S20 | S21 | S22
slab 354 | 347 | 343 | 342
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Fig. 4. Temperature distribution and trend line i
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Table 4. Area of bridge specimen( mm® )
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Table 5. Sample of effective temperature in each
gauge point (C)
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38 | 41.7 | 47.7 | 389 35.0 389 37
37 | 408 | 46.1 | 37.9 34.6 38.0 36
36 | 399 | 444 | 370 34.1 375 36
35 | 39.0 | 427 | 361 33.6 36.7 35
34 | 381 | 41.0 | 352 33.1 359 34
33 | 372|394 | 343 32.7 352 33
32 | 363 |37.7 | 334 322 34.5 33
31 354 360 | 325 31.7 33.7 32
30 | 346 | 344 | 316 313 33.0 32
29 | 33.7 | 32.7 | 30.7 30.8 32.2 31
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Table 6. Measured temperature at lowest temperature

(©
Temperature
Top s1 Ss2 $3 54 S5 6
slab -77 | -79 | 83 | -88 | -9.0 -9.2
Side S8 S9 | S0 | si1 | S12
wall -47 | 47 | -5 | 56 | -66
Bottom S19 | s20 | s21 | s22
slab -6 -5.4 -5.2 -5.4
S2 S6
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Fig. 5. Temperature distribution and trend line in

winter
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Table 8. Maximum and minimum temperature in
Yangsan area.

Maximum Minimum
temperature temperature
Frequency of o o
50 years 39.1 -14
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