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Abstract

Vibrations induced by traffic loading and construction activities are extremely import-
ant due to their potential to cause damage to adjacent structures and/or complaints to
the neighbors. Vibration induced damage to the built environment may be caused by the
direct transmission of vibrations as well as by the vibratien induced differential settle-
ment. In order to effectively control the vibration related problems, the accurate in-=situ
vibration monitoring is essential.

In this paper, a calibration technique of a geophone which is widely used in practice was
described. Once the frequency characteristics of individual geophones were calibrated, the
3-component geophone was developed for the in-depth vibration measurement, and the det-
ailed calibration and application techniques of the 3-component geophone were described.
Vibrations caused by blasting, train loading, and pile driving were measured and the appli-
cability of the 3-component geophone was assessed.
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LuA8 FRFE §FEA N FHE
8l7] Y8l e AlE 287 (function gener-
ator), % 5H(electric shaker), £x4|, 715

2] X4 (reference vibration transducer), 413
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a) £=A12] A (Mark Product L—15B)

b) 71ExEA 2] A (Briel & Kjeer Accelerometer Type 8318)

Reference sensitivity{At 159.2Hz(w=1000s '), 100ms ‘ and 23}

Maximum vibration{Peak)

Noise(2Hz - 1kHz)

Lower limit frequency( —5%)

Typical transverse rescnance frequency

Output impedance

L-15B
Standard frequency(Hz) 4.5~100
Frequency tolerance +0.5Hz
Standard coil resistance(Ohms} 150 240 380
ety 0047 VR
Open circuit damping( +10%) 1.253/f
Coil current damping 11.84R. /f{(R+R.)}
Suspended mass(Grams) 23.00
Power sensitivity(mW /in/sec) 2.21
Case-to-coil motion(in. p—p) 0.080
Basic unit diameter(in.) 1.25
Basic unit height(in.) 1.4
Basic unit weight{in.} 5.0
3M1pA/ms*®
15ms °©
0.04mms *(RMS}

0.1Hz

1.6kHz

18kQ

Power

+ 15V(8mA) DC

Temperature Range

—50 to + 85T

Max. shock acceleration

1000ms -

(.001ms ~

Typical acoustic sensitivity(At 154dB, SPL(2—100Hz)

Typical base strain sensitivity{At 250uc in base plane)

0.0003ms */ ue

Typical temperature transient sensitivity(3Hz LLF)

0.0001ms */ T

Weight

470gram

Sensing element

Piezoelectric material PZ23

Maximum transverse sensitivity(At 30Hz, 100ms )},

14%
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