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EFFECT OF TEMPERATURE TO PRESTRESSED CONCRETE BOX GIRDER : CASE STUDY GREEN
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In the present bridge construction, precast segmental box girders are widely
used since they can help increase in bridge’s span and reduce construction cost.
In Thailand, design of these structures is usually based on AASHTO LRFD-2012 in
which the temperature effect used in the State may not correspond to the
actual temperature conditions in Thailand. Therefore, aim of this research is to
study the effects of temperature gradient at top and bottom surfaces of precast
segmental box girder. To measure the actual temperature distribution, the
experiment was conducted at the precast factory. The structure subjected to
different temperature gradient was also simulated using 2D Finite Element
Analysis to predict structural expansion behavior. The analytical stress results
due to the actual temperature were compared with those due to the
temperature following AASHTO LRFD-2012. It is found that stresses obtained
from the standard temperature are more critical than that obtained from the
field temperature. Therefore, the temperature according to AASHTO LRFD-2012

can provide sufficient safety to the structures.
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Thermocouple | Elevation AT*
Temperature (°C)

No. (cm) (°C)

T-1 200 46.12 12.7

T-2 200 45.75 12.3

T-3 110 35.03 1.6

T-4 20 33.53 0.1

* AT Aanuuanansgaunaiiiieuiugumglionniavasagey (=33.43°0)
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Temperature Maximum Maximum
Gradient : tensile  |Compression
(AT) Crack width stress stress
(°C) (mm) (MPa) (MPa)
AASHTO
LRFD 2012
MAX =
AT, =30°C | 2.25x10"
AT, = 7.8°C 2.33 9.80
MIN =
AT, = 3°C 1.05x10™
Field test
MAX =
AT, =12.7°C | 891x10”
AT, = 1.6°C 2.35 491
MIN =
AT, =0.1°C | 6.25x10"
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8 2D ATENA §71984A190MANM1N310 1M AASHTO
LRFD 2012 LagAm131nnAaunsl

Description WaswuAnu
HANFNY
Maximum cracking 60.40%
Maximum tensile stress -0.86%
Maximum compression stress 49.9%
Temperature Change @ T, 56.67%
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