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REAL-TIME SEPERATION OF TEMPERATURE EFFECT ON DYNAMIC
STRAIN MONITORING AND MOVING LOAD IDENTIFICATION OF
BRIDGE STRUCTURE

SUN Ya-qiong , ZHAO Zuo-zhou

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract:  Strain monitoring is an important content of health monitoring and condition assessment for a bridge
structure. However, in practical engineering application, the value of strain monitoring is usually affected greatly by
temperature, so that it is not able to distinguish the strain monitoring value caused by a moving load from the total
measured strain, which lead to the loss of efficacy of a pre-established early-warning index. Based on the monitoring
results of strain and temperature of a cable-stayed bridge in Hefei, an engineering method for the real-time separating
temperature effect from strain monitoring is derived. First, the temperature distribution in the girder of the bridge has
been analyzed, and a suggestion for temperature sensors distribution is put forward. Then, according to the analysis
of the monitoring value of strain, the temperature effect value is obtained by the time-varying average value method.
The simple and efficient method can be applied to the real-time temperature correction of monitoring data and the
setting of dynamic early-warning index in an online bridge structure health monitoring system. The residual strains
of different locations can be used to identify the moving load of a bridge structure.
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Fig.1 Measured strain curves of bridge
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Fig.2 Locations of strain and temperature sensors
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Fig.3 Measured temperature curves of the south box of the
west span of the bridge
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Fig.4 Measured temperature curves of outer top plate of the
west span of the bridge

AN T JRARER L L ARG 5 A 6 it A7

KI5 25t 7 3 H P ZRH SV es es b 32 22

BT AL AR P THARGI 2(T2 S T4) SJERARI 2(T3 K

TSR 2. FTLLE e 1) WEHFRE R J7 1A,

VA TR % JE AR R P ke o KA R B Rl 22 A%
339 —o—T12

—0—T3

—— T4
——T5

1.1.3

R ST /(C)

9H27H

9H26H
H i

9H25H

Bl 5 EMFTOESHE AT, AR A U S i 25
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plate of the west span of the bridge
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Fig.6 Measured temperature curves of the south box along the
length of the bridge
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Fig.7 The linear relationship of temperature and strain in the
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Table 1 Multiple linear regressions of strain monitoring in
mid-span sections

%f WA AR %E#izm,%iﬁl
Sx1  453.8-15.0%(T1-29)+0.01%(T2-1)-10.2%(T3-36) 0.9561

SX2  236.5-7.6%(T1-33)+2.5%(T2-9)+125.7%(T3-1) 0.9564

SX3  227.7-8.2%(T1-21)+5.6%(T2-3)-11.0%(T3-30) 0.9459

Sxd  344.2-11.3%(T1-8)+0.1%(T2-36)-20.6*(T3-1) 0.9885

SX5  271.1-8.6%(T1-36)+2.0%(T2-12)+170.7%(T3-1) 0.9382

Sx6 271.7-9.7*%(T1-13)+0.3*(T2-1)+33.9%(T3-1) 0.9405
Sx19  403.8-13.9%(T1-4)-2.7%(T2-36)-31.0%(T3-36) 0.9617
SX20  125.7-4.2%(T1-30)+2.6%(T2-7)+87.3%(T3-1) 0.9640
Sx21  436.7-16.4%(T1-21)-0.1%(T2-4)+154.0%(T3-1) 0.9601
Sx22  317.6-10.8%(T1-2)-1.6%(T2-36)-28.0%(T3-36) 0.9855
SX23  204.1-6.7%(T1-33)+2.1%(T2-10)+94.4*(T3-1) 0.9418
Sx24 201.0-7.4%(T1-23)+1.9*(T2-7)+49.8*(T3-1) 0.9526
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Fig.8 Results of multiple linear regression of Sx24
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Table 2 Mean square errors between the results of different

computing time ranges and the reference value

S Lk

15 min 10 min 7 min 5 min 3 min
Sx1 0.133 0.093 0.078 0.073 0.072
Sx2 0.046 0.034 0.028 0.027 0.027
Sx3 0.104 0.082 0.069 0.075 0.084
Sx4 0.070 0.050 0.043 0.042 0.043
Sx5 0.072 0.051 0.043 0.041 0.040
Sx6 0.013 0.010 0.009 0.009 0.010
Sx19 0.252 0.186 0.153 0.158 0.171
Sx20 0.039 0.030 0.023 0.026 0.028
Sx21 0.040 0.036 0.028 0.038 0.045
Sx22 0.160 0.115 0.096 0.101 0.115
Sx23 0.069 0.046 0.041 0.041 0.049
Sx24 0.098 0.073 0.066 0.086 0.128

®3 RATERKOTEERSEEEBOEXRHER
Table 3 Correlation coefficients between the results of
different computing time ranges and the reference value

— K

15 min 10 min 7 min 5 min 3 min
Sx1 0.893 0.923 0.935 0.939 0.940
Sx2 0.951 0.963 0.969 0.970 0.970
Sx3 0.984 0.988 0.990 0.988 0.987
Sx4 0.938 0.955 0.962 0.963 0.962
Sx5 0.919 0.941 0.950 0.953 0.954
Sx6 0.972 0.979 0.982 0.982 0.980
Sx19 0.890 0.918 0.932 0.929 0.923
Sx20 0.936 0.950 0.962 0.958 0.953
Sx21 0.960 0.963 0.972 0.962 0.954
Sx22 0.872 0.907 0.922 0918 0.905
Sx23 0.920 0.946 0.952 0.952 0.942
Sx24 0.965 0.974 0.976 0.969 0.954
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Fig.12 Compare of strains and dynamic deflections
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