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Time-History Analysis on Structure Dynamic Response for the SDOF
System of Ground Vibration by the Newmark  method

Jong-In Kim, Seong-Seung Kang

Abstract The purpose of this study is to evaluate an effect of ground vibration caused by blasting on the concrete
brick structure. For the purpose, dynamic response time-history of the structure assumed single degree of freedom
(SDOF) system and vibration time-history directly measured from the structure were examined, using Newmark
[ method based on data measured at ground. The time-history was interpreted from the measured data of ground
and structure in single hole blasting. Vibration magnitude between ground vibration and structure in single hole
blasting and 20 ms interval blasting was about three times and was shown larger vibration on the structure. By
time-history analysis of structure dynamic response, the value was almost the same one with the data measured
from the structure. It indicates that the vibration characteristics of structures may be predicted on the basis of the
ground vibration data measured from the sub-ground of structure.

Key words Ground vibration, Newmark (3 method, Single degree of freedom (SDOF) system, Dynamic response,
Time-history
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Table 1. Measured result of blasting vibration
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Fig. 4. Time-history of longitudinal particle velocities of
ground and structure on single hole blasting

> freeresponse

Particle Velocity (mmsec)

®
U2=-0.143mm/sec
U1=-0.175mm/sec

£=1/2n (-In(U2/U1))=0.032

Time (sec)
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Fig. 7. Calculation of damping ratio from free vibration in
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Table 2. Result of time-history analysis for the dynamic response of a structure

Ground Structure Structure/Ground
. Real measured Real measured Step by step method
Delay interval Real Step by step
Peak particle velocity | Peak particle velocity | Peak relative velocity measured method
(mm/sec) (mm/sec) (mm/sec)
Single hole 0.746 2.24 2.29 3.00 3.07
20 ms interval 0.651 2.06 2.12 3.16 3.26
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Fig. 14. Dynamic response of structure according to frequency
change of single hole blasting
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Fig. 15. Dynamic response of structure according to frequency
change of 20 ms interval blasting
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