Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.8.545
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 8 pp. 545-551, 2018

A Zo]| 9J3F Mt <A e Abst 2Ex}o) W3k A

A Study on the Vertical Temperature Difference of Steel Box Girder
Bridge by Field Measurement
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Abstract For domestic application of the temperature gradient model proposed by foreign design standards, a
specimen of steel box girder bridge was fabricated with the following dimensions: 2.0 m width, 2.0 m height and
3.0 m length. Temperature was measured using 24 temperature gauges during the summer of 2016. The reliability
of the measured data was verified by comparing the measured air temperature with the ambient air temperature of
the Korea Meteorological Administration. Of the measured gauges, four temperature gauges that can be compared with
the temperature difference of the Euro code were selected and used to analyze the distribution of the measured
temperatures at each point. The reference atmospheric temperature for the selection of the maximum temperature
difference was determined by considering the standard error. Maximum and minimum temperatures were calculated
from the four selected points and the resulting temperature difference was calculated. The model for the temperature
difference in the steel box girder bridge was shown by graphing the temperature difference. Compared to the
temperature distribution of the Euro code, the presented temperature difference model showed a temperature difference
of 0.9°C at the top and of 0.3° to 0.4° C at the intermediate part. These results suggested that the presented model
could be considered relatively similar to the Euro code The calculated standard error coefficient was 2.71 to 2.84
times the standard error and represents a range of values. The proposed temperature difference model may be used
to generate basic data for calculating the temperature difference in temperature load design.

Keywords : Temperature difference, Steel box girder specimen, Temperature measurement, Euro code,
Temperaturegradient model
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Table 1. Basis for temperature gradients

7,(C)

Steel Girder
Structures
Depth of Only
Super-
structure

200 mm

L L

Fig. 1. Positive vertical temperature gradient[1]

2.2 Euro code

Euro codeol A= P 2& 4 Group &2 53131,
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7} 200mmo] 3, AH FH olAZE FA7F 100mmY
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100 mm surfacing
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Fig. 2. Temperature difference for Group 3, Concrete
deck on steel box with 100mm surfacing (Euro
code)[4]
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Fig. 4. Section and gauge numbers of specimen
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Table 2. Examples of measured temperature (SC1~SC7)

Time SCI1 SC2 | SC3 | SC4 | SC5 | SC6 | SC7

18:44 327 | 321 30.6 | 32.7 | 32.0 | 30.6 | 275
19:14 320 | 316 | 302 | 325 | 315 | 296 | 27.1
19:44 314 | 313 | 297 | 32.0 | 30.6 | 29.0 | 25.7
20:14 312 | 31.0 | 295 | 323 | 304 | 287 | 26.0
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Fig. 5. Connection of the cross section of a specimen
with the Euro code
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measured air temperature

Classification telr?lt;:;gx };zz‘i’CC)
Average (T) 27.1
Standard deviation(0) 3.8
T+H0.50 29.0
T+1.00 30.9
T+1.50 328
T+2.00 34.7

Table 4. Calculation of temperature difference in at
each reference air temperature

Classificat
ion T+0.50 T+o T+1.50 | Euro code
2200 14.6 15.6 14.6 16.5
2080 5.4 43 2.4 4
1800 27 13 0.3 1.7
1600 0.0 0.0 0.0 0.0
432 2=t Ay
AARd LEACIA Y LEAMAS 95, Hdd
Al01A|(SC24) A= 71+ d7l=EddA 7M=& 2
L5 AL 7 A AlOlA(SC3)l A= 7% B
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Table 5. Calculation of temperature difference in at
each location

. Calculation | Mean Standard .
Cla§s1ﬁcat —— — devton Coefficie
ion nt
(T) ature (0)

2200
(SC24) 43.9 34.4 34 2.79
2080
(SC3) 32.5 32.5 -
1800
sC12) 29.5 332 13 2.84
1600
SC13) 283 34.0 2.1 271
4.4 2=x 44 H Zoh H|lw
Euro codedl| A ¢ o}gfoll A 400mmo]d Bzl
B 2uaE gE AoR B QgoR, A
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Table 6. Calculation of Temperature difference in the
present model and the Euro code

Height(mm) f.,rce)sem il Euro code(C)
2200 15.6 16.5
2080 43 40
1800 13 17
1600 0.0 0.0

Table 73} 7Eo] F3F AR A= 0.3°C~0.4°C #}o]

2 Holn HAH S Z Euro code?}t F-AF A3¢S wol
t}. Fig. 82 Table 5914 A% & =x=2 He st

2=xk RS AASATE F3F HARE A Buro code
o} vl wslr] 93] *&ﬁr o}l 200mm$] 2(SC12)°A]
T3¢ #& F712 243 23} Euro code®t f-AI5H
Al Ao A A fA=8

1

=3

Table 7. Comparison of Temperature difference between
Euro code and the present model

Height Temperature difference
Upper part of slab T1 0.9 °C
Middle slope 03 ~ 04 °C
Present model Euro code
T T
M n (M
T2 T2
h2 T3 h2
h3|
h=02m T1=156 h=0.2m T1=165
h1=0.12m T2=43 h1=0.12m T2=40
h2=04m T3=13 h2=0.4m

h3=02m

Fig. 8. The models of temperature difference
(present model and Euro code)
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