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Study of the Temperature Difference between the Top and Bottom
Web of Steel Box Girder without Concrete Slab by using Gauge
Measurement
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'Department of Civil Engineering, Pusan National University
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Abstract To study the reasonable design thermal loads, a steel box girder bridge specimen, which has no concrete
slab, was manufactured with real size dimensions. The temperature data was obtained at the web and diaphragm using
thermo gauges that were attached according to height. In the hottest day, the temperature differences between the top
and bottom of the bridge model were calculated. The temperatures in the actual bridge were measured and the
temperature of the bridge specimen was compared. The temperature gradient models were proposed in both the web
and the diaphragm. The proposed models showed a correlation of approximately 95.8% compared to the Euro code.
This study can provide basis data for temperature-load design in the nation.

Key Words : Euro code, Steel box girder specimen, Temperature difference, Temperature gradient model, Web and
Diaphragm.
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[Fig. 1] Temperature difference for Group 1, Steel deck
on steel box girders with 40mm surfacing
(Euro Code)[4]

[Table 1] Values of 7" for groups 1[4]

Surfacing Positive Reverse
thickness temperamre temperatwe
difference difference
T T, Ty T, T
mm
T T T T T
Unsurfaced 30 16 6 3 8
20 27 15 9 5 6
40 24 14 8 4 6
3. 2z =3
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[Fig. 2] Side photo of steel box
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[Fig. 3] Plan of thermo-gauge locating
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[Fig. 4] Section plan and thermo-gauge locating in the
diaphragm of target bridge (a) Section Plan of
the diaphragm (b) Plan of thermo-gauge
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[Fig. 5] Temperature variation at the girder model



O]3

Lo

T

o

Z3YE

LY

oot g FuaAr ] g5t LR AT

——Diaphragm
—=—Web(left)
——Weblright)
——Top plate

50
«— Air temperature

Temperature (°C)

2
12819448 12819712 12819936 128191200 128191624 128191648 128191912 128192136
Time (min)

[Fig. 6] Temperature variation at measured points
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[Fig. 7] Temperature according to the height at the
web and diaphragm of girder model
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[Fig. 8] Temperature variation at the target bridge
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[Fig. 9] Temperature according to the height at the
diaphragm of target bridge
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[Table 2] Temperature difference at the each point

Temperature difference
Height Web Dia Dia. Dia. Euro
(model) | (model)-A | (model)-B | (Measured br.) | Code
2000 215 24.3 20.6 225 30.0
1900 17.0 180 176 193 16.0
1800 131 136 146 162 110
1700 104 11.8 131 130 6.0
1600 82 10.0 115 117 50
1500 75 9.1 105 103 4.0
1400 6.8 82 95 9.0 30
1300 6.3 76 85 82 2.8
1200 56 69 75 74 2.6
1100 49 59 6.6 6.8 2.4
1000 42 49 57 6.1 2.1
900 38 42 50 54 19
800 35 34 43 47 1.7
700 31 31 37 42 15
600 27 2.8 30 37 1.3
500 24 2.3 25 32 1.1
400 2.0 1.7 2.0 2.7 09
300 1.7 09 1.0 18 06
200 09 0.0 0.0 09 04
100 0.0 0.0 0.0 0.0 0.0
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[Fig. 10] Temperature difference according to the
height at the diaphragm
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[Fig. 11] Temperature difference according to the
height at the testing bridge model
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