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Abstract—Based on the temperature data of a post-tensioned
continuous concrete box-girder bridge monitoring during
concrete hydration, numerical analysis of the temperature in the
different positions of the concrete box girder section was

systemically carried out to extract the max temperature difference.

A numerical analysis method for predicting the extremism
temperature of concrete box-girder was proposed. The results
show that a large temperature difference between inside and
outside concrete occurred in the course of hardening of concrete.
When estimating the temperature difference in concrete
box-girder construction, the temperature difference must be
considered.

Keywords-box Girder Bridge; temperature difference; numerical
analysis; temperature test

I. INTRODUCTION

It has been recognized that temperature distribution in
concrete bridges influenced by environmental conditions
momentarily is non-stable and nonlinear. The complex
temperature distribution induces constraint stress which is
critical for concrete-bridge reliability and serviceability
performance. In order to estimate the effect of temperature
stress, it is of great importance to evaluate the temperature
difference in concrete box girder exactly [1-3].

In the case of concrete bridge, the influence of the climatic
conditions, the location and thermal properties of the materials
on the magnitude and the profile of temperature and
temperature stress distributions have been investigated by
several authors [4-6].But during the construction period, the
temperature difference may higher that the service period as the
concrete hydration. The temperature of Concrete block which
has a large amount of concrete square caused by hydration heat
is 30°C higher than the environment temperature, especially the
members whose thickness is more than 1m [7,8].

The main objective of this paper is to report on the
monitoring of the temperatures in a continuous, 3 span,
prestressed concrete box girder bridge in Jiangsu, China during
the construction. The temperature data is used to explore the
influence of concrete hydration on the bridge’s performance.
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1. DESCRIPTION OF THE BRIDGE AND THE MONITORING SYSTEM

A. Target Bridge

The bridge is 280 meter in length and it consists of 3
continuous spans. The outline and scale of the bridge is shown
in Figure. 1.The bridge spans are in the south north direction in
the eastern part of China.

\ Y | |
i i

| | | II

, % 1% s ,
f

1 1 1

'y posiionof eaclloton

FIGURE I. SCALE DIAGRAM OF BRIDGE(M) AND TEMPERATURE
MEASUREMENT POSITIONS.

B. Observation Method

6 temperature sensors (Figure 2) were buried in the
transverse direction of bridge in order to calibrate the influence
of the temperature changes in the process of construction. The
specific location is shown in Figure3, on the top of concrete
block just above the bridge pier.
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FIGURE Il. TEMPERATURE MEASURING POINTS (UNIT: CM).

In the Figure.2, sensor point 1 and sensor point 4 was
located on the surface of structure, while sensor point 2~point 6
were located inside the concrete. The temperature had been
measured since the concrete pouring began. The frequency was
from 1 hour at the beginning of the measurement to 3 hours
after measuring the maximum temperature.

I11. OBSERVATION RESULTS AND DISCUSSION
Temperature measurements results are shown in Figure.3.
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FIGURE Ill. EACH MEASURING POINT TEMPERATURE CHANGE
MAP.

f) Measuring point 6

As Figure 3 shown, the measuring temperature inside the
concrete is higher than outside. The maximum temperature
occurred in sensor point 3, about 93.5°C. While the temperature
of surface points decreased rapidly after heating due to heat
dissipation. Therefore, the temperature difference between
inside and outside caused by concrete hydration heat cannot be
ignored.

IV. NUMERICAL ANALYSIS

For isotropic solid non-steady heat conduction problem,
according to variational principle

[1(T) = [[ F (T, Tx,Ty, Tt)dxdy + [ G(T)ds 1)

Inarea R, T is the variation of temperature field, it satisfied
heat conduction equation
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Boundary conditions is
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According to equation (5), FE model was formed, and
temperature difference results are shown in Figure.4.
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FIGURE IV. THE TEMPERATURE DIFFERENCE BETWEEN POINT 1
AND POINT 3.

As shown in Figure 4, a larger temperature difference
between inside and outside occurs in the precipitation process
of concrete, the maximum of which can reach 62.6 C .
Therefore, certain measures were recommended to adopt to
keep concrete box gird warm during construction. What’s more,
it can be seen from Figure.4, the decreasing of temperature
inside the concrete is a slow process, so the insulation measures
should be continued for a long time, at least 20 days.

V.SUMMARY

The method based on experiment analysis using
temperature sensor can estimate thermal action value of
concrete bridge construction successful. a larger temperature
difference between inside and outside concrete box girder
occurs in the precipitation process of concrete, the maximum of
which can reach 62.6°C. Therefore, certain measures were
recommended to adopt to keep concrete box gird warm during
construction.
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