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NOMIS Mini-Graph® 7000

Measurement range of
particle velocity:

0.06 ~ 65 mm/sec; 1~400 Hz




Vertical particle velocity (mm/s)

Vertical particle velocity time history

Point A: 9 m from Test Pile 1
Pile depth: 0.5 m
Two blows: 2 sec interval

ppV:10 mm/sec
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FLAC model

(Axisymmetrical model/elastic soil)
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Shape function of dynamic forces




Amplitudes of dynamic forces

Amplitude of dynamic vertical force Amplitude of dynamic shear force along
at base of pile, N (kN) shaft of pile, S'(kN)
1000 2000 3000 0 100 200 300

A Adopted for modeling A Adopted for modeling
as Eq.3 as Eq.4

O Obtained from PDA O Obtained from PDA
test test
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Best fit curve: y = 11.5x %
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Modeled with
1.5% damping

Modeled with
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Effects of damping ratio




Equivalent Young's modulus of soil
E (MPa)
0O 20 40 60 80 100 120 140 160

I I I I I I I (1+V)(1'2V)
E=a(q,-0,)

1-v

o. = 5.4 via trial and error
Based on CPT

as Eq.1
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Distance from the pile (m)

Shear strain level in soil




e
[<5]
—
>
3
(5]

=

(s/wiw) A1o0jaA ajoned [eans A




)
o
S
=
>
S
S
o
@
L
©
£
S
(@]
Z

Frequency (Hz)
— Measured
— Modeled




=
[&]
o
o
>
Q
Q2
=
@
o
[e
Q
=
o
>
X
©
O
o
°©
@
2
c
S
p—
S
p

15 20 25

Input wave frequency (Hz)

Response of the model to excitation frequency




Vertical peak particle velocity

(mm/sec) Coefficient c,
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Summary

A simplified FLAC model was used to model ground vibrations caused by a
7 ton drop hammer driving steel piles;

A linear elastic soil model was considered and an equivalent damping ratio
of 1.5% was used,

Young’s moduli of soil were derived from CPT results g, (coefficient=5.4);

Peak particle velocity of ground vibrations can be satisfactorily predicted
using the simplified elastic model provided appropriate dynamic forces and
equivalent soil parameters are used,;

Predominant frequencies of the ground vibrations can also be satisfactorily
predicted by the FLAC model but the high frequency components are not
adequately predicted by the model due to the limitation of element size
(1m).













