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Effect of seismic bedrock interface depth on surface motion parameters of deep site
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Prevention Center of Jiangsu Province, Nanjing 210009, China; 3. Earthquake Administration of Jiangsu Province, Nanjing 210014, China)
Abstract: The seismic bedrock interface depth has great influence on design ground motion parameters. Based on the borehole
profiles in the downtown area of Suzhou City, nine interfaces of soil layers, whose shear wave velocities range from 400 to 800
m/s, are selected as the seismic bedrock interfaces. The equivalent linear method is used to describe the nonlinear characteristics
of soil, and the effects of seismic bedrock interface depth on site surface motion are analyzed on the basis of the
one-dimensional wave propagation model. The results show that: (1) The peak ground acceleration (PGA) increases as the shear
wave velocity of seismic bedrock interface grows, but the PGA increasing range decreases as the input motion PGA increases;
(2) The values of ground motion acceleration response amplification factor 8 spectrum become larger with the increase of the
shear wave velocity of seismic bedrock interfaces, and the § values become smaller with the increase of input motion PGA.
Under near-field ground motion of moderate strong earthquake, the depth of seismic bedrock interface has significant influence
on the f values for the period less than 1.0 s. But under far-field ground motion of great earthquake, the depth of seismic
bedrock interface has significant influence on the § values for the period less than 4.0 s; (3) The f values under far-field
ground motion are obviously higher than those under near-field ground motion; (4) It is appropriate to choose the interface of
soil with shear velocity not less than 700 m/s as the seismic bedrock interface.

Key words: seismic bedrock interface; deep soft site; equivalent linear method; one-dimensional wave propagation model; peak

ground acceleration; amplification factor of acceleration response spectrum
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Table 1 Parameters of soil layers along borehole profiles

B fL 1 AL 2

RN E BE/m  RIEEE/M & E/(KN'mO) RN E FRm  PIREE/m  EJE/(KN'mY)
HAE 3.6 3.6 18.50 HA 3.0 3.0 18.50
biglie | 4.4 8.0 19.65 MR 1 10.8 13.8 19.35
biglie | 5.1 13.1 18.95 T E L 2 12.7 26.5 19.50
WHmE 2 12.3 25.4 19.18 R 3 8.0 34.5 19.20
R 3 9.1 34.5 18.77 Wb 1 12.0 46.5 18.70
Wb 1 13.3 47.8 18.73 MEE 4 13.2 59.7 18.40
MR 5 12.7 60.5 18.33 Wb 2 2.1 61.8 19.20
Wb 3 13.1 73.6 19.70 MRS 6.9 68.7 19.70
i+ 10.4 84.0 18.27 kb 3 5.7 74.4 19.70
MmEit 6 6.7 90.7 20.30 it 9.6 84.0 18.60
Wb 4 3.0 93.7 20.60 MiE 6 5.8 89.8 20.30
MmEit 6 2.1 95.8 20.50 Krkb 4 3.9 93.7 20.10
Wreb 4 2.3 98.1 19.80 ME L 6 3.6 97.3 20.30
MmEit 6 5.7 103.8 20.20 Krkb 4 2.7 100.0 19.50
ek 42.8 146.6 19.77 MiE 6 3.6 103.6 20.10
WmE 7 28.4 175.0 20.15 ek 42.3 145.9 19.80
Kikb 4 3.2 178.2 19.00 M E L 7 28.0 173.9 20.00
WmE 7 40.5 218.7 20.39 Krkb 4 1.8 175.7 20.20
AR A 16.3 235.0 20.35 B 7 43.0 218.7 19.70
R e s 15.0 250.0 18.98 AR A 16.3 235.0 20.35
W 30.0 280.0 23.50 s AL YE S 15.0 250.0 18.98
R d — — — W 30.0 280.0 23.50
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Fig. 1 Shear-wave velocity with soil depth
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Fig. 2 Variation of G/Gy,,x and damping ratio D with shear strain amplitude y for soils in Suzhou region
2 HWNFEIE IR R AR R B B VLR
Table 2 Depths and corresponding shear-wave velocities of input interfaces
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Fig. 8 Ground motion acceleration response amplification factor

P spectra under bedrock motions from different soil

interfaces for borehole profile No.1
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Fig. 9 Maximum shear strain at soil depth of 8.5 m under bedrock

motions from different soil interfaces for borehole profile No.1
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Fig. 10 Variation of maximum shear strain with soil depth under

bedrock motions from interface No. 3 for borehole profile No. 1
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