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/] ABSTRACT /

To calculate proper seismic design load and seismic design category, the exact site class for construction site is required. At present, the
average shear-wave velocity for multi-layer soil deposits is calculated by the sum of shear-wave velocities without considering of vertical
relationship of the strata. In this study, the transfer function for the multi-layered soil deposits was reviewed on the basis of the wave
propagation theory. Also, the transfer function was accurately verified by the finite element model and the eigenvalue analysis. Three
methods for site period estimation were evaluated. The sum of shear-wave velocities underestimated the average shear-wave velocities
of 526 strata with large deviations. The equation of Mexican code overestimated the average shear-wave velocities. The equation of
Japanese code well estimated the average shear-wave velocities with small deviation.
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Table 1. Site Classification [1]

Table 3. Site Classification criteria

Parameters for classification Country CODE name Site classification criteria
Slite Description Depth ta Average sh(lear Korea KDS 17 10 00 shear wave velocity
class bedrock™, wave velocity, USA. ASCE 7-16 shear wave velocity
# (m) Vasor (m/s) EU EUROCODE 8 shear wave velocity
S Rock Less than 1
' oc ©ss than Japan BCJ 1997 Ste period
Shallow d its of
S atow epog s0 260 or more Mexico MOC-2008 Site period
dense soils '
Shallow deposits of 1~20 Australia AS 1170.4 : 2007 Shezrs"i‘zvee‘r’sgc'ty
S medium-dense to Less than 260 P '
loose-medium soil New Zealand |  NZS 1170.5: 2004 Shear wave velocity
- & Site period
Deep deposits of _
S, medium-dense to 180 or more China GB50011-2010 Shear wave velocity
loose-medium soil more than 20 & Site period
s, | Deepdepositsof Less than 180 u
loose soil
Se 100% damage of transformer or insulator B | 1
* Soil layer with shear wave velocity of 760 m/s or more ot k)
** Soill sites with Vs sor < 120 m/s are classified as S5 regardless of depth to § Ae
bedrock
Soil H
Bei@) % G p
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Shear Standard  |Soil undrained y
Site | Soil profile wave penetration | shear Etrength,
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Fig. 3. Amplification function for uniform soil (Depth to bedrock = 30 m, Vs =300 m/s)
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Fig. 4. Eigenvalue analysis result for uniform soil (Depth to bedrock = 30 m, Vs = 300 m/s)
Table 4. Site period results for uniform soil Shear-wave Velocity (m/s)
00 250 500 750 1000
Frequency (Hz) Period (s) ‘ ‘ ‘
Mode Transf Transf Error 152
ransfer ransfer %
Function FEM Function FEM ()
1st 2.50 2.45 0.400 0.409 21
2nd 7.50 7.27 0.133 0.138 35 -10- |
3rd 12.50 12.27 0.080 0.082 19
4th 17.50 17.39 0.057 0.058 0.9
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Table 5. Site period results for multi-layered soil
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Mode layered soil
Transfer | gy, | Transfer | oy, (%) y
Function Function T ;
ransfer
1st 3.30 3.30 0.303 0.307 1.1 Function SUM BCJ—1997 [MOC-2008
2nd 7.47 7.47 | 0134 | 0.135 1.1 Site Period (s) 0.303 0423 0.334 0.281
3rd 11.50 11.50 0.087 0.088 0.9
Average shear-wave| g 4 3216 406.8 4829
4th 16.44 16.44 0.061 0.061 0.9 velocity (m/s)
20
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Fig. 6. Amplification function for multi-layered soil deposits
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Fig. 7. Eigenvalue analysis result for multi-layered soil deposits
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Table 7. Average shear-wave velocity estimation results for 526

soil deposits
sum BCT MoC
Fract solution | Fract solution | Eract solution
mean o* mean o mean o
Site Period | 1 503 | 0117 | 1.048 | 0.032 | 0.951 | 0.044
Ratio

Average shear-
wave velocity | 0.839 | 0.117 | 0.956 | 0.032 | 1.053 | 0.044
Ratio

* Standard deviation
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Fig. 9. Average shear-wave velocity estimation results for 526 soil deposits
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