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Vertical Temperature Difference of Steel Box Girder Bridge
Considering Asphalt Thickness of Concrete Deck

Seong-Haeng Lee

Department of Civil Engineering, Pusan National University

2 o E AFdAE ATl upete] of 2R E T wE T Jst SEakE Wéo} ofof w2 AA7|5=]
A8E AFetaa) stgek okAZE FA4 0mm, 50mm, 100m, 150mme] 47) ZEAAE REARAAS A 2beiict 4 2y
o 17~23719] &% % ZAg| e} AT o a5t o] AA 5 Euro codet 2= WL & 4= Q=

1
t} 7} mge] 71E di7| 2ol Al 259} HA 22E AXEaL, ol& nige® AN
A A BEe A ASFI . Omm ~ 100mm &5 Rde Fa B # gkl A Euro code?)

5% U e 2nxlE WYl AAFoR ZAFE 2% Euro codet Bluldle] 5.45%~
833450 07} 92 9 oo BHerel A% REOA 4R AT HEH ASE i
I Fs) ol A Bt 250 ~ 2 A3t WelolM AHHATE AN S5 R S w27 S5
2k 71 2 Al 718 AR R 288 ¢ 9lS AoR drtdrt

A
6719] 2% Aol 414
AhE AbAsted, 47) 7F 27

Aot Wladd o 0.9~

utl

Abstract The purpose of this study was to calculate the temperature difference of the sectional elevation according
to the asphalt thickness of the steel box girder bridge deck and provide data on the design basis accordingly. Asphalt
thicknesses produced four steel box girder model specimens of Omm, 50mm, 100m and 150mm. In each model, 17
to 23 temperature sensors were attached to upper concrete and steel box girders. Six temperature gauges were selected
to compare the temperature difference with Euro codes. The maximum and lowest temperature were calculated at the
reference atmospheric temperature of each model, and the temperature difference (slope) was calculated based on this
calculation. Four models of temperature difference are presented at each model. The Omm to 100mm temperature
difference models showed a -0.9 to -1.5 degree lower temperature difference compared to the temperature difference
of Euro codes at the top of the slab. Overall, the measured temperature difference was found to be between 5.45%
and 8.33% compared to the Euro code. The standard error coefficient, which was calculated by multiplying the
average temperature with the standard error, was calculated from a range of 2.50 to 2.51 times the average at the
top and bottom. It is estimated that the proposed temperature difference model can be used as a basic data when
calculating temperature difference criteria for bridges in Korea.

Keywords : Temperature Difference, Asphalt Thickness of Concrete Deck, Steel Box Girder Specimen, Temperature

Measurement, Temperature Gradient Model, Euro Code.
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Fig. 1.

Complete view of bridge specimens
(a) 2016 (b) 2017
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Fig. 2. Plan of the bridge models with azimuth angle.
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Fig. 3. Section and gauge numbers of S0mm specimen
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Fig. 4. Temperature difference for Group 3, Concrete

deck on steel box (Euro code)[4]

(Euro code)[4]

Table 1. Temperature difference (7;) for Group 3

. . Positive temperature
Surfacing thickness difference
mm °C
unsurfaced 16.5
waterproofed 23
50 18
100 13
150 10.5
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Fig. 5. Vertical variation of temperature on concrete and
upper steel structures

Table 2. Basis for temperature gradients

Zone 7, (°C) 75(°C)
1 30 7.8
2 25 6.7
3 23 6.0
4 21 5.0
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Fig. 7. Connection of the cross section of a specimen
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Fig. 9. Distribution of temperature at SC24 of each
model
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Table 3. Calculation of temperature difference in Omm

Calculation Standard
. Mean . .
Height(mm) | temperature deviation | Coefficient
temperature
(T) (o)
2200 43.9 34.4 34 2.79
2080 32.5 325 -
1800 29.5 332 1.3 -2.84
1600 28.3 34.0 2.1 -2.71

Table 4. Calculation of temperature difference in 50mm

Calculation Standard
. Mean o .
Height(mm) | temperature deviation | Coefficient
temperature
(T) (9)
2200 45.8 359 4.0 2.48
2080 35.0 35.0 -
1800 309 345 1.5 -2.40
1600 29.3 34.3 1.7 -2.94
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Table 5. Calculation of temperature difference in 100mm

Table 8. Calculation of Temperature difference in the
present model and the Euro code

Calculation Mean Stagdz?rd
Height(mm) | temperature deviation | Coefficient Omm 50mm 100mm 150mm
16 temperature () )
Height(mm) This |Euro| This |Euro| This |Euro| This |Euro

2200 44.0 352 4.0 2.20 study | code | study | code | study | code | study | code

2080 36.3 36.3 - (T1) 15.6 |16.5] 16.5 |18.0] 12.2 [13.0| 11.2 | 10.5

1800 332 35.6 1.3 -1.84 ati

00 Dei'é“o“ 0.9 15 038 07
1600 318 349 13 215 S
Deviation
%) 5.45 8.33 6.15 6.66
Table 6. Calculation of temperature difference in 150mm 2080(T2) 43 14057140 45 140 27 40
1800(T3) 131716 [ 17] 14|17 - | -

, Caleulation |, Standard , 1600 0.0 [00] 00 [00]00[00]|00]|0

Height(mm) | temperature deviation | Coefficient
temperature
(M (0)
2200 420 340 > 238 Table 8914 A€ 7t wH o] L5 Fig. 100] =
2080 339 339 - =) = -
Fofete] LAk RElE A AskAT
1600 31.2 334 1.0 -2.20

Table 7. The average maximum atmospheric temperature of
the weather station

Case July August Average
2016 30.9 335 322
2017 324 329 32.7
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Fig. 10. The models of temperature difference at each
asphalt thickness in present model and Euro
code
(a) Omm (b) 50mm (c) 100mm (d) 150mm
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