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Measurement Accuracy Comparison of In-Situ
Asphalt Pavement Strain Sensors Based on
Digital Image Correlation Technique
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Education, Tongji University, Shanghai 201804, China)

Abstract: A method to measure strain distribution on the
asphalt mixture surface was developed based upon DIC (digital
image correlation) in order to compare the measurement
accuracy of in-situ asphalt pavement strain sensors. First, the
displacement was distinguished at sub-pixel level using the
DIC technique. Then an algorithm to calculate average tensile
strain was proposed to eliminate the adverse effect caused by
asphalt mixture inhomogeneous deformation in strain
measurement. After testing the reliability of the algorithm,

the measurement accuracy of two common in-situ asphalt
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pavement strain sensors were calibrated. It was found that the
error of the DIC method was less than 12X 107° at the 90%
confidence level, which met the requirement of accuracy
comparison. Besides, it was proved that the measurement
accuracy could be reflected by the error between the
measurement result of the sensors and the method developed
in this paper. It was also proved that load type had an
influence upon sensor’ s accuracy. Utilization of calibration
function or eliminatation of the cumulative plastic strain all

contributed to the improvement of accuracy.

Key words: pavement engineering; measurement method;
accuracy comparison; in-situ asphalt pavement strain sensors;

digital image correlation
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Fig. 1 Image sub-region and target sub-region
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equation at sinusoidal load

HiB da [ 5a AT LUR B, BEE B AR
FIRA R ZR N AR 25 o5 S AR A 24 K L .
PR ZE A 73R 22 A3 A e, 1 25 B 2 o BB i S M iy AR
BT S Me). XF E 5% i 480 LA B vk Ay 804 T Iz 2R 04 (B
R AR A (B 2 22 BV AR I8 3 91 [l S B F 2R e 3
FR B N AR. X F B R AT ARG &k
7R 5 R /N AR 22 22 S B LR I AR I A AR S A X
SN RS & 55 R AT IR Z 40T, 51K
HRESTERIME 2 Fin, BEF pp 0.6 R,

Pestivared « Ve S ARGR I DR 22 306 | P o AR 0 2
R I EIRZARER S N R I B IR ZE AR
2= IR -5 EEME(EAE OC 22 B MO HE DT AR I A
BIRZEWE B IRETF R

800

700}
© 600} ;
2 A DICIRF .
B 500 N ozm
& 400
]
= 300
21 200} i

100

) fERAWELR
0 5 10 15 20 25
B 1E) /s
a BRINBRI AL R

800

700}
e 600}
=
= 500}
i
& 400t
BR y=1.47x+25.28
7 300 R2=0.93
8 200

100}

0 100 200 300 400 500
fEIR AR LF/10°°
b BHANEL R FLER
E5 REMBFAELRITEREIFARE
Fig. 5 Comparison of measured results and revised

equation at step load

SURE A WEER, LT HL4E.

(L) P S AR T B 25 51 39 I ./ F DIC 3538
A5 B0 F- 249 7 AR R, I 5 B R i S RS R R I
ANEMEA K. TR AR T A AR O R T R R
Rk SRR B AR/,

(2) i B S0 A R e B 0 kv A T — o
Wiy, LA A-1 AR R, TEIE 524 B FT T O & iR
Z AR HEZEE/ N T B AT BN T IR R E s
HEZE  HEW 5 B P B IR B D AR5
XK.

DLEEH EF T, B RN AR I &R 2
WHENT A BRI IRFE M, A2 11, 700,
KU B BRI 2R S B DIC R B e
L, B B e R VA

() T 2 B 72 % 13 B LA B 3R 28 4 B 78
F S PR R AS T B T B MR R 1915 B — E R



1216 [El? i === T L= I =) %465
£2 EETIHAGNRRESWER
Tab. 2 Measurement error analysis of sensor sample
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