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A COMPARISON BETWEEN WAVE LENGTH OF SURFACE WAVES BASED ON ELASTO-DYNAMICS
AND APPARENT WAVE LENGTH USED IN ENGINEERING PRACTICE

1

Atsushi Nozu, Port and Airport Research Ingtitute, nozu@pari.go.jp

SUMMARY
Two methods have been used to determine apparent seismic wave length for the design of underground structures,
namely, the harmonic-mean method and the gas-standard method. These methods give different wave length for
the same soil profile. For the purpose of providing a theoretical viewpoint of the methods, the wave lengths given
by the methods are compared with the wave lengths of surface waves for severa layered half-space models. As a
result of the comparison, it could be pointed out that the two methods do not necessarily capture some of the
features of surface waves appropriately.
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Table 1. A simplified layered half-space model.
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Fig.4. A comparison between phase velocity of surface waves
and phase velocity assumed in engineering practice for the
simplified layered half-space mode shown in Table 1. B -
is assumed to be 350m/s.

Fig.3. A comparison between wave length of surface waves
and wave length assumed in engineering practice for the
simplified layered half-space model shown in Table 1. B -
is assumed to be 700m/s.
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Wawve length of Love wave at period of 1 second

betal (m/s)

1400
1200
1000
800
600  lambda (m)
400
200

Wave length of Rayleigh vave at period of 1 second

betal (m/s)

betal (m/s)

1400
1200
1000

600 lambda (m)

1400
1200

600 lambda (m)
400

Tg (=)

011o0oo00ooobooog

800 = e T
— harmonic mean
Te=2s, 82=700m/s Lewa
— — FRayieigh
2]
e
=
=
e
o
&
@
>
@
w
L]
=
a
)
ot
1=
—
>
ey
o
o
-
>
@
w
@ 100
- I
(=T
— harnonic mean
Love
Rayleigh
Fj AR A T e
(] 150 200 250 ana

£1 (m/s)
Fig.6. A comparison between phase velocity of surface waves
(thin line) and phase velocity of harmonic-mean method
(thick line) for the simplified layered haf-space model
shown in Table 1. Ty isassumedto be 2s. B . isassumed to
be 700m/s(top) and 350m/s(bottom).
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Phase velocity of Love wave at period of 1 second
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Fig.7. A comparison between phase velocity of surface waves
and phase velocity assumed in engineering practice for the
redistic layered half-space model shown in Table 2.
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