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Thermal Stress in Box Girder (¢ kg/cm? )
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B=o2 1x10°kg/cm?, o= 12X10 %% C Ags=765cm% W15 7 \\\‘\"\77
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d =87cm, d" =71 2cm §120: —::Z
r o= LEEMKIT v % LMD T RERELRET S I LTk B 160 e
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Thermal Stress tn 3-Span Continuous Box Girder with Veriable Cross-Section

&R%%iﬁl’fbn%?‘fb{hl,\ 1E 5 3HBE eenen (T4- 15cv2é)5
: .0 ® ®
218 kg/em? -259  ka/em? -252  ka/cm?
- G 1

109 ka/em? _-136 ko/cm? -188 ko/cn?
=.. k.

EORVEEEMeTHEEEECTI VT2 e
Foo Wil 2kLki2 11, BHERT Y
pITHICEIY 70 —F v 07 L — v T—fF
B BOHEHRTIE TS b, EFOIH
TRIZHWbNT L Fy 7 21 BO~T ) v

273

3-Span Continuous Box Girder
------- Simele Span Box Girder
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THENOENIDHETHY, ERLEOENTHBENLLIRS EED T,
WMEMBEHOBEBEE NG EFT 75 >0 L 3B & & 52, #EEH
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Thermal Stresses in Continuous Steel Box Girder Bridges

Based on Field Observation of Temperature

Torazo YOSHIMURA*, Hiroshi HIKOSAKA*,
Kunihiko TODA**, Masaki EKO**
and Takayuki MURAYAMA**

Thermal stresses induced in steel box girders by non-linear temperature
distribution are studied in this paper. To obtain the data on actual field
conditions of both temperature and thermal stress in a bridge, a twin box
girder bridge with orthotropic steel deck plate in Fukuoka Elevated Express—
way was instrumented. 12-point automatic resistance thermometers were used
to record temperature at various points throughout the depth and width of
the bridge. Strain readings were taken by foil strain gages and automatic
digital strain meters.

During the l-year period of observation, the highest temperature of 64°C
in the steel deck plate without surface pavement and the maximum temperature
difference of 32°C between the top and bottom of the cross—section were
recorded, Remarkable non-linear thermal gradients in the web plates within
the upper depth of about 80 cm were characteristic. Due to the slower
transfer of heat from the top plate to longitudinal trough ribs in the steel
deck, temperature differences of more than 10°C were observed between them.
The general trends and distributions of temperature were about the same for
a warm sunny day at any season of the year, while the temperature differences
in sunny spring days were greater than those observed in summer.

A continucus steel box girder on four supports with orthotropic steel deck
plate and with variable cross—section, which spans 65 + 100 + 55 m, was
selected as an analytical model. Theoretical thermal stresses were computed
by the finite element method based on both parabolic temperature distribution
for the web plates and elastic beam theory. The elementary beam theory could
well explain the non-linear distribution of thermal stresses in the continuous
steel box girder, but the measured compressive stresses in the steel deck
plate were much greater than calculated ones. The results indicate that an
attempt to completely explain the thermal stresses in steel box girder bridge
would require the two-dimensional analysis of the orthotropic steel deck plate.
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