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Abstract: This paper theoretically analyzed the influence of the guide rail irregularity on calib-
ration of very-broadband seismometers under long stroke motions on shake table, and then
quantitatively analyzed the oblique effect on calibration of seismometers on shake table due to
the guide rail irregularity at 0.1 Hz and lower frequencies. The results indicate that oblique
effect has a larger impact on sensitivity of the horizontal component than that of the vertical
component. Higher-precision level meter was used to get the motion trace of the horizontal
shake table under long stroke. Based on the influence mechanism of the guide rail irregularity
and the data obtained from the level meter, a dynamic compensation system was designed with
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the software language of Labview. Test results suggest that the calibration accuracy is signifi-
cantly improved at lower frequencies. Therefore, the dynamic compensating method is effect-
ive for very-broadband seismometer testing on shake table.

Key words: shake table; guide rail irregularity; long stroke; dynamic compensation
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Table 2 Sensitivities of seismometer CMG-3T on vertical
shake table at different positions at 0. 1 and 0.01 Hz

f/Hz 17#/mm RIGE/(V-s-m™)
2.00 987.96
4.05 987.97
0.1 5.99 988.04
7.99 988.08
11.99 988.75
14.49 837.24
19.35 837.27
0.0l 25.92 837.60
35.39 837.96
44.45 838.13
57.86 837.17
0 N I 8
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Table 3  Sensitivities of seismometer CMG-3T on

horizontal shake table at different positions at 0.01 Hz

fiftmm  REE/(V-sem™) fif/mm  REE(V-sm™)
10.04 964.17 44.81 1129
20.01 1074 58.47 1093
27.48 1113 73.04 1072
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Table 4 Sensitivities of seismometer CMG-3T before and after compensation at different frequencies
on horizontal shake table

Mz i{ﬁEll?ﬁi'c’j *M%ﬁﬁiigkﬁff‘z ?M%E‘i"ﬁﬁﬁﬁ Mz iﬁ%?l‘ﬁ/ﬁ'cﬂ *Mﬁﬁﬁi@ﬁf ?M%Fiiffﬁlﬁ
HL AR/ V /(V-sem™) /(V-sem™) ARV /(V-sem™) /(Vesem™)
0.10 8.19 994.87 994.85 0.04 5.24 997.54 994.21
0.08 8.59 995.31 994.51 0.03 3.94 999.73 993.79
0.07 7.52 994.04 993.00 0.02 3.91 992.31 969.63
0.06 7.84 996.36 994.88 0.015 2.87 971.45 932.55
0.05 6.54 996.61 994.47 0.01 1.71 866.41 791.47
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