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Testing Method of SKZ-3 Component Borehole Strainmeter

LI Nongfa'?, GENG Lixia®, ZHAO Yifei"?, LI Zhen®, YU Jianfeng'”’
(1. Key Laboratory of Earthquake Geoclesy s Institute of Seismology, CEA ., Wuhan 430071 , Hubei » China ;
2. Wuhan Institute of Seismologic Instrument Co. Ltd., Wuhan 437000 , Hubei s China)

Abstract: The SKZ-3 component borehole strainmeter, which was developed on the basis of the
principle of four-component self-checking, not only has the advantage of traditional geostress ob-
servation but can also monitor the high-frequency strain in the depths of the earth. Testing and

calibration of the SKZ-3 component borehole strainmeter ensured the validity and reliability of

observation data.
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Fig.1 Mechanical structure of sensor
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Fig.2 Connection diagram of linearity test equipment
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Fig.3 Connection diagram of sensitivity (cell value) test
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Fig.4 Connection diagram of sensitivity (cell value) test
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Fig.5 Connection diagram of band test
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Fig.6 Storage waveform of data acquisition
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Table 1 Linearity test table for channel 1 of strain gauge Table 2 Linearity test table for channel 3 of strain gauge
oy T H, B o A8 A K WEE f2: Ay oy T H, B i g A8 A Ky WEE f2: Ay
T B /pm HRIEY./V yi/V /v 7 R a/pm HBIEY./V yi/V %
1 0.9 1.643 1.665 6 0.022 6 1 0.5 1.553 1.571 6 0.018 6
2 1.1 1.323 1.335 3 0.012 3 2 0.7 1.257 1.263 0 0.006 0
3 1.3 1.007 10049  —0.002 1 3 0.9 0.960 0.954 4  —0.005 6
4 1.5 0.684 0.674 6  —0.009 4 4 11 0-659 0.6459  —0.0091
5 1.7 0.359 0.3443  —0.014 7 > 1.3 0316 0-3373 —0.0087
6 1.5 0.038 0.028 7 —0.009 3
6 1.9 0.031 0.013 9 —0.017 1
7 1.7 —0.271 —0.2798  —0.008 8
7 2.1 —0.300 —0.316 4 —0.016 4 3 1.9 —0.585 —0.588 4 —0.003 4
8 2.3 —0.638 —0.646 8 —0.008 8 9 2.1 —0.901 —0.897 0 0.004 0
9 2.5 —0.978 —0.977 1 0.000 9 10 2.3 —1.210 —1.205 6 0.004 4
10 2.7 —1.317 —1.307 5 0.009 5 11 2.5 —1.526 —1.514 1 0.011 9

£3 AT2009E3A15ELBAEE—IEE
Table 3 Resolution calculation for Daning on March 15, 2019 (NS)

: H #1#n HIEAE d s 1) [ s SR AE o ; H—1efH 47 WEHE 47 21l AdY
I fi] (X107 T /min /(X10710) J(X10710) /(X 10710) /(X 10710)

—7 19:20 13.472 6 62 7 904.74 —12 692.96 - -
—6 19:25 13.685 3 57 7 906.77 —12 696.21 —12 698.30 2.09
—5 19:30 13.881 6 52 7 908.59 —12 699.14 —12 700.30 1.16
—4 19:36 14.094 9 16 7 910.64 —12 702.44 —12 702.30 0.14
—3 19:42 14.283 4 10 7 912.54 —12 705.49 —12 704.30 1.19
—2 19:49 14.471 4 33 7 914.26 —12 708.24 —12 706.30 1.94
—1 19:59 14.679 23 7 916.03 —12 711.09 —12 708.30 2.79

0 20.22 14.876 4 0 7 917.98 —12 714.22 —12 710.30 3.92

1 2045 14.674 8 23 7 915.64 —12 710.46 —12 708.30 2.16

2 2054 14.487 32 7 914.04 —12 707.89 —12 706.30 1.59

3 21.01 14.298 9 39 7 912.31 —12 705.11 —12 704.30 0.81

4 21:07 14.108 8 45 7 910.80 —12 702.69 —12 702.30 0.39

5 21:13 13.892 3 51 7 908.66 —12 699.26 —12 700.30 1.04

6 21:18 13.692 56 7 906.71 —12 696.12 —12 698.30 2.18

7 21.23 13.473 9 61 7 904.88 —12 693.17 - -

K=—1.605 74 SN = Ad i = 3.92X 107105 X 10710
R4 AXF209E3/1I5BLWNEE—FAR
Table 4 Resolution calculation for Daning on March 15, 2019 (EW)

. EEIE A d; S 18] (7] WA o7 H—1k 18 47 WA d7 24 AdY

! i i (X107 T, /min /(X10710) /(X10710) J(X10710) /(X1071%)
-7 1906 15.27 71 —6 789.945 13 192.05
—6 19:12 15.48 65 —6 788.411 13 189.07 13 187.33 1.74
—5 19:18 15.68 59 —6 786.976 13 186.28 13 185.33 0.95
—4 19:24 15.87 53 —6 785.375 13 183.17 13 183.33 0.16
—3 1932 16.08 45 —6 783.378 13 179.29 13 181.33 2.04
—2 19:41 16.29 36 —6 781.705 13 176.04 13 179.33 3.29
—1 1952 16.49 25 —6 780.633 13 173.96 13 177.33 3.37

0 20:17 16.688 0 —6 778.972 13 170.73 13 175.33 4.60

1 2044 16.49 27 —6 781.321 13 175.29 13 177.33 2.04

2 20:54 16.3 37 —6 783.047 13 178.65 13 179.33 0.68

3 21:02 16.11 15 —6 784.041 13 180.58 13 181.33 0.75

4 21:09 15.91 52 —6 785.896 13 184.18 13 183.33 0.85

5 21:15 15.71 58 —6 787.098 13 186.52 13 185.33 1.19

6 21.21 15.49 64 —6 788.667 13 189.57 13 187.33 2.24

7 21:26 15.29 69 —6 790.248 13 192.64

K=—1.942 88 DS =Adi,.. =4.60X10710<5X 1010
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Table 5 Sensitivity test data: results of forward displacement 1 pm to 5 pm (data for component 1)
T2 D2 75 1) B AL A% i s v A RIBE s RGPER % 5 W AE 7 EH 2% 5
Ady/pm Ad > /pm Ad /pm Au/mV /(mV/nm) /(mV/nm) /(X107 mV) /(X107 mV)
0.85 0.7 1.55 2799 1.806 0.004 5.226 0.010
0.84 0.69 1.53 2771 1.811 0.009 5.208 0.028
0.84 0.69 1.53 2756 1.801 0.001 5.236 0.000
0.83 0.69 1.52 2 744 1.805 0.003 5.226 0.010
0.83 0.69 1.52 2731 1.797 0.005 5.255 0.019
0.82 0.69 1.51 2721 1.802 0.000 5.236 0.000
0.82 0.69 1.51 2711 1.795 0.007 5.255 0.019
0.82 0.69 1.51 2 704 1.791 0.011 5.264 0.028
0.81 0.69 1.5 2 692 1.795 0.007 5.255 0.019
0.81 0.67 1.48 2 681 1.811 0.010 5.208 0.028
0.81 0.67 1.48 2671 1.805 0.003 5.226 0.010
0.81 0.67 1.48 2 669 1.803 0.002 5.236 0.000
R T2 R AL 2 {1 e AE 1 22
s=1.802 mV/nm Simax = 0,011 7=5.236(X 10" /mV) Thmax =0.028
6 RPEMNKHME\E—EEMCE 1pm B 5 pm iTE LR (3 STHEIE)
Table 6 Sensitivity test data: results of forward displacement 1 pm to 5 pm (data for component 3)
IRTEE2 R DEE2 75 1] B AL A% it HL R RGP s RAYEY 2 5! F1E 9 AR 2% 5
Ady/pm Ad;/pm Ad /pm Au/mV /(mV/nm) /(mV/nm) /(X107 mV) /(X107 mV)
0.76 0.712 1.472 2627 1.785 0.008 3 5.283 0.026
0.76 0.711 1.471 2619 1.780 0.004 1 5.302 0.007
0.76 0.708 1.468 2612 1.779 0.003 0 5.302 0.007
0.76 0.715 1.475 2 609 1.769 0.007 5 5.330 0.021
0.76 0.708 1.468 2 603 1.773 0.003 2 5.321 0.012
0.76 0.704 1.464 2 604 1.779 0.002 4 5.302 0.007
0.76 0.71 1.47 2 600 1.769 0.007 6 5.330 0.021
0.75 0.712 1.462 2595 1.775 0.001 4 5.311 0.002
0.75 0.708 1.458 2 590 1.776 0.000 1 5.311 0.002
0.75 0.702 1.452 2 582 1.778 0.001 9 5.302 0.007
R R 2 Rl AP 2 W AE ¥ 22
s=1.776 mV/nm Smax =0.008 3 7=5.309(X107*/mV) Thnax = 0.026
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Fig.7 Band range test
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