40 3 Vol .40 NO.3
2020 9 SOUTH CHINA JOURNAL OF SEISMOLOGY Sep., 2020

[ B Al T ) U K R v T AR T [J]. fE R L E |, 2020, 40 (3) : 76-83. [CHEN Ming.Discussion on Improving the Observation Precision of
Microgravimetry [J]. South China journal of seismology, 2020, 40 (3) : 76-83]

MEANENNEERSH AR

% B

(J7 R B IR IR RPN, 7/ 510800)

FEE: BEEIR M N = BRI R, S I R AR ARSI N, WFIT CG-5 0 E Tyl A B 3 m oA
PRUEGCE g0 S SR B 1) o8 . B BF AP PR, 455 CG-5 B 1M A PERESRR &1, B R HAEA FHRS)
BT RO, FRPE A OSSR B E 7 v AR I RGBT, A3l R 2 ()R 2 7 VAT 90 R Bl B I A 4
BEATERAER) — RANVE I TTvE . B R A, B4 T CG-5 B R m B RS /73, R R £
P[] O 2 T 3T R P R SR, W OR T AR I AR T b T s (R SR R
XPEE: KAESWE ; ESWN ; LR E

ES2ES: P631.1 XEirERE: A XEHS: 1001-8662 (2020) 03-0076-08

DOI: 10.13512/j.hndz.2020.03.011

Discussion on Improving the Observation Precision of
Microgravimetry
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Abstract: With the development of urban underground space exploration, microgravimetry is introduced in
this field.The study of improvement of the measuring accuracy of CG-5 gravimeter gravimetry becomes the
key to ensure the overall accuracy of microgravimetry. Based on the summary of field data and the performance
characteristics of CG-5 gravimeter, this paper studies the reading law of the gravimeter under different vibration
environments, and puts forward practical operation methods to ensure the measurement accuracy, which
provides a series of microgravimetry operable methods for exploration of urban underground space. Through
this series of studies, the methods to improve the measurement accuracy of CG-5 gravimeter are summarized.
In particular, linear regression method of gravimeter reading is used to satisfy the requirements of urban special
environment, which ensures development of gravity measurement smoothly in urban underground space
exploration.
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Table 1 Statistical table of static test results of CG-5 gravimeter

(g 4 H I/ ?iﬁzﬁsﬁﬁj%z/ %%%Hﬂ%%%fék@}ﬂﬁfﬁﬁ@%ﬂﬁ%/
(F-H-H (10°m-s”/h) (10°m/s”)
2013-10-06 0.007 -0.008
2013-11-10 -0.007 0.008
2014-03-18 0 0.006
2014-06-10 0.037 -0.013
1 2014-07-20 0.019 -0.013
2014-10-02 0.002 0.009
2014-10-12 0.004 -0.006
2016-11-22 0.007 -0.009
2018-04-04 0.001 0.007
2013-05-02 0.002 0.006
2013-05-02 0.009 0.008
2013-11-10 0.003 0.003
5 2014-03-18 -0.001 0.005
2014-06-12 0.007 0.007
2014-08-18 0.015 0.019
2016-11-22 -0.001 0.003
2018-04-04 0.002 0.008
2013-05-02 0.003 -0.007
2013-05-02 0.007 -0.008
2013-11-10 0 0.007
2014-03-18 -0.002 0.006
3 2014-06-11 0.015 0.007
2014-07-30 0.021 0.006
2014-09-24 0.016 -0.013
2014-10-14 0.025 -0.008
2016-11-22 -0.004 -0.008
2018-04-04 0.003 -0.007
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Table 2 Statistical table of dynamic test results of CG-5 gravimeter

& R H A/ IS RSV Ve 2 MBF R 4 5 B H LN B ITRE
rRe (F-H-HD (10°m-s*/h) B2 /(10°ms™) (10°m-s™)
2013-10-06 0.002 -0.015 £0.007
2013-11-10 -0.002 0.008 £0.006
2014-03-19 -0.004 0.006 +0.004
1 2014-06-20 -0.004 0.006 £0.005
2014-09-17 -0.013 0.012 +0.006
2016-03-31 -0.004 0.004 +0.003
2018-04-09 0.004 0.009 +0.008
2013-05-30 0.003 0.005 +0.003
2013-08-24 0.001 0.003 +0.002
2013-11-10 -0.003 0.005 +0.003
5 2014-03-19 -0.004 0.013 +0.004
2014-06-20 0.002 0.007 +0.004
2014-09-17 0.002 0.005 +0.002
2016-03-31 0.003 0.006 +0.004
2018-04-09 0.009 0.007 £0.006
2013-05-30 0.004 -0.007 +0.002
2013-08-24 0.002 -0.004 +0.002
2013-11-10 -0.001 0.003 +0.002
2014-03-19 -0.004 0.005 +0.003
3 2014-06-20 0.007 0.005 +0.005
2014-09-17 0.014 -0.007 £0.006
2016-03-31 0.005 0.008 £0.006
2018-04-09 0.016 -0.005 £0.003
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Fig.1 Influence of 1-5 m pedestrian interference source on

gravimeter reading
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Fig.2 Statistical chart of background reading accuracy with different standard deviations of gravity leveling encryption point
measurement items in a certain area
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Table 3 Statistical table of background reading accuracy with different standard deviations of gravity level encryption point
measurement items in a certain area

R, TR A R PR i, R A DL

b/ #E Z#E #E #E #H #H #E
(10°m-s?) Bt = < 0.005 0.005 ~ 0.01 = 0.01 < 0.005 0.005 ~ 0.01 = 0.01 > 0.005
AE/ T EAE/ T e R bk il o L Hal b Bl St
<0.05 106 104 0 2 98.1 0 1.9 1.9
0.05 ~ 0.1 171 146 11 14 85.4 7.5 8.2 15.7
0.1 ~0.15 276 238 19 19 86.2 8 6.9 14.9
0.15~0.2 390 358 32 0 91.8 8.9 0 8.9
02~0.3 459 348 40 71 75.8 11.5 15.5 27
03~04 208 171 17 20 82.2 9.9 9.6 19.5
04 ~0.5 128 93 18 17 72.7 19.4 133 32.7
0.5~0.7 99 68 14 17 68.7 20.6 17.2 37.8
0.7~0.9 28 11 6 11 39.3 54.5 39.3 93.8
>0.9 53 17 4 32 32.1 23.5 60.4 83.9
e BAEEEN 1918
& 4 FISFIL 25~60 s IRBIREZESBERITR
Table 4 Statistics table of standard deviation and deviation
of readings from 25 to 60 seconds at a bus station 0.024
K s sd B BEORESE / (10°ms) ~ ool \v A . \
2 A ] I . 1WAV}
® o A/ Y NV ¥
30 0.084 0.004 " -001 ‘V IPARITR L
-0.02
35 0.107 0.003 9f8 1'0 1(;'2 16.6
40 0.084 0.006 H1R)/h
' ' [ ] 255 [_A] 30 [ ] 35
50 0.085 0.005 3 FERZENG 53 RIS 25~35 s AU 22 i 4k ]
60 0.089 0.006 Fig.3 Curve of reading deviation at a reading interval of 25~35

&5 FKIE 25~60 s BMITEESBERITR
Table 5 Statistics table of standard deviation and deviation
of readings from 25 to 60 seconds for a certain avenue

A /s sd R EERHERZE / (10°m's™)
25 0.081 0.002
30 0.076 0.002
35 0.064 0.002
40 0.077 0.002
45 0.074 0.001
50 0.062 0.002
55 0.077 0.002
60 0.063 0.001
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Fig.4 Curve of reading deviation at a reading interval of 40~60

seconds at a bus station
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Fig.5 Curve of reading deviation at a reading interval of 25~35
seconds for a certain avenue
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Fig.6 Curve of reading deviation at a reading interval of 40~50
seconds for a certain avenue
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Fig.7 Curve of reading deviation at a reading interval of 50~60
seconds for a certain avenue
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Fig.8 Gravity reading curve of a highway exit with different
observation duration
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Table 6 Statistical table of different standard deviation of 60 seconds readings at a highway exit

Pk 22 / ok i 29 AEREL U/ PRAE R 72 / AR/
(10%m-s™) M > 0.005x10°m/s> M3 (%) (10%m-s™) (10%m-s™) (10%m-s™)
0~ 0.05 10 5 50 5001.702 0.004 138 5001.702
0.051 ~ 0.1 45 17 37.8 5001.705 0.008 361 5001.705
0.101 ~ 0.150 22 8 36.4 5001.703 0.007 415 5001.703
0.151 ~ 0.2 16 9 56.3 5001.693 0.015 655 5001.694
0.201 ~ 0.3 15 9 60 5001.701 0.016 83 5001.701
0.301 ~ 0.9 12 9 75 5001.688 0.0262 75 5001.688

JEYE 4 120 £k (10°ms™) 5001.701
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Table 7 Statistical table with different standard deviation of 30 seconds readings at a highway exit

FrifEZEE  / ok > 0.005x10°m/s>  AEMEEH / JUTFE / PR 7 / HAR-L /
(10°m-s™) M M (%) (10%*m-s™) (10*m-s™ (10*m-s™
0 ~ 0.05 22 5 22.7 5068.244 0.004 57 5068.244
0.051 ~ 0.1 76 23 30.3 5068.241 0.006 176 5068.241
0.101 ~ 0.150 41 20 48.8 5068.241 0.007 571 5068.241
0.151 ~ 0.2 23 9 39.1 5068.238 0.008 702 5068.238
0.201 ~ 0.3 37 26 70.3 5068.241 0.013 443 5068.241
0.301 ~ 0.9 22 15 68.2 5068.236 0.034 131 5068.237
PEYE 221 LAEWE (10°m-s™) 5068.241
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Table 8 Statistical table of distance curves with different standard deviations of 30-second readings at a highway exit

PRHEZE / (10°ms™) FR #EE HERE XIOTHE YWPEME HEREG RS BERDS
0~0.05 0.000 246  5068.244 22 9.796 92 5068.244 0.000 007 84 0.000 021 9
0.051~0.1 0.002 954  5068.213 76 9.700 85 5068.241 0.075 696 0.000 035 7
0.101~0.150 0.002315  5068.219 41 9.788 18 5068.241 0.036 695 0.000 056 6
0.151~0.2 -0.001 33  5068.251 23 9.6169 5068.238 0.009 516 0.000 078 6

0.201~0.3 -0.006 24  5068.303 37 9.994 2 5068.241 0.080 385 0.000 171

0.301~0.9 -0.005 21 5068.286 22 9.583 13 5068.237 0.009 082 0.001 212

®9 ERERO 60 s IR EIREERIIEEZSR TR

Table 9 Statistical table of distance curves with different standard deviations of 60-second readings at a highway exit

FrEZE / (10°m-s™) R MR HmE  XWPWE YIPSE  HEREGCRTF O BRERT
0~ 0.05 -0.00775  5001.779 10 10.01 17 5001.702 0.691 455 0.000 594

0.051 ~ 0.1 -0.004 56  5001.749 45 9.669 41 5001.705 0.096 617 0.006 46
0.101 ~ 0.150 -0.00291  5001.731 22 9.736 73 5001.703 0.077 387 0.005 33
0.151 ~ 0.2 0.008 765  5001.607 16 9.910 02 5001.694 0.157 406 0.000 221
0.201 ~ 0.3 -0.00204  5001.72 15 9.766 13 5001.701 0.006 096 0.000 303
0.301 ~ 0.9 0.010102  5001.594 12 9.442 92 5001.689 0.063 993 0.000 678
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