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Movable measurement of absolute gravity on the rail based on
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Abstract: Absolute gravity measurement plays an important role in the field of railway subgrade detection, but most
mobile gravimeters have complex structures or mediocre accuracy, and their application range is limited. In this paper, we
integrate a system of movable absolute gravity measurement on the rail, which realizes highly integrated system structure
design and automatic test process, and undertake experiments of absolute gravity measurement in the laboratory and on
the rail. Firstly, in the laboratory, the long-erm gravity measurement sensitivity is 440 pwGal - Hz” and the measurement
accuracy is 30 wGal in the integration time of 300 s. Secondly, on the outdoor rail, the uncertainty of movable gravity mea-
surement is less than 15 pGal, and the measurement deviation with the relative gravimeter (LG—1) is less than 40 pnGal.
Lastly, the gravity measurement sensitivity on the rail is about 707. 9 wGal - Hz ”. Therefore, our system can realize fast
gravity measurement under outdoor conditions and provide new instrument and solution for detection of railway subgrade.
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Fig.1 Experimental apparatus of movable absolute gravity

measurement on the rail
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Fig.2  Gravity measurement results in the laboratory
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Fig.3 Sensitivity for gravity measurement in the laboratory
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Fig.4 Temperature change curve measured inside of

the sensing probe
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Fig.5 Vibration noise after isolation by the vibration

isolation platform on the rail
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Fig.7 Moveable absolute gravity measurement results on the rail

32 I e 7 Ml BRI, 0 3 A 2 T 9 A i R 22 )
AR, I s 40 8 I E 25 R 80h . HAE,
XF T AN [ B, AR A o i g (SRR X
JIASCER TR 0 (A A R B, 22 LA
FaoE , RUVPER sha Xt 8 ) & 3R e 45
AROTHE

34 HERLRGENENMNELERSH

TEHUIE % 4 Xof 5 e S b, H G
wEREECONTRE, KW RS WL, NiFhH
18 F% Bl 26 % H 7 R AR G 00 AR E P R R R
Pebt 7 HE B — DS AT 12 h K
M, MALERANE 8 Frn . WLIE N, WHEEN
AL RIEAR W) 5, W SR — 5

0 B A I A

6001 AR A (LG-1) R 45 5

_ 430 AN B2 R e s F A E
S 4001
=
s 2001
=
= -200f

~400t

15:00 18:00 21:00 00:00 03:00 06:00 09:00
A (2022-7-19~2022-7-20)

K8 BuiE BRI A R
Fig.8 Single-point long-term gravity measurement

results on the rail
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