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Automatic monitoring system for concrete temperature and inversion
analysis of hydration heat parameters in culvert projects
CAI Yun 1i', QIN Zhong guo!, HUANG T ian’
(1. College of Mechanics and Materials, H ohai University, N anjing 210000, China;

2. College of Water Conservancy and Hydropower Engineering, H ohai University, Nanjing 210098, China)
Abstract: To control the temperature and prevent cracks of concrete in culvert projects, we developed a fully automatic digital
temperature measurement system. T he hardware was composed of digital temperature sensors, an acquisition unit, and GPRS
DTU. The software part included the central server and client software. T he system has realized unattended operation, multt
point remot e measurement, and reat time data sharing within the coverage of GPRS public wireless network. It is small in size,
requires no wiring, runs steadily, and has high accuracy. Through several practical applications, it was proved to be stable and
reliable. Based on the measured data and the numerical calculation of 3D unsteady temperature field, we retrieved the hydration
heat parameters of a specific project. T he specifications for P. O 42.5 were:m= 0. 69,n= 0. 56;and the inverted results were:
m= 1.85,n= 0.79. According to these two groups of parameters, we calculated the 3D temperature stress, and obtained conr
pletely different results. The former did not exceed the standards, but the latter exceeded several standards and required crack
control measures to ensure t he safety of the structure. T herefore, temperature monitoring and parameter inversion are very nec
essary for practical projects.
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Fig. 1 Schematic diagram of concrete temperature

m easurement system
TRE iR FEAR AV 2 A, R B, T B el
BRI FA R A S — D 34 2 I P SBOE D T ol b 2 28,
AR ES B oA B, ST 58
BUR BT, INTTTAE 25 7 5 A i B0 e v i,
T 7 BB BN A FE B2 . D] ki A DS 18B20
K7 5L AR IR AR A TR B R RGO — o L
BN AN IR

2 DS18B20
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Fig. 3 Internal structure of data acquisition module

4 GPRS
Fig. 4 Internal structure of GPRS DTU
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Fig. 5 Client software interface of temperature measurement system
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Tab.1 Cement’ s hydration heat parameters
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Fig. 6 Adiabatic tem perature rise curve of concrete

Fig.7 Geometrical model of conveyance culvert of head bay and diagram of measuring points
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( 257C)
Fig.8 Measured temperature curve of concrete

floor of Yundong lock cham ber
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Fig.9 Comparison between the adjusted and

measured floor temperature curves

10
( 18C)
Fig. 10 Comparison between the theoretical and measured

tem perature curves of runner sidewall
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Fig. 11 T emperature field on the 10th day
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Fig. 12 T emperature field on the 30th day
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Fig. 13 Temperature history curve
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