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Integration of the Shallow Subsurface-Structure Model
for Strong Ground Motion Prediction in the Tokyo Metropolitan Area
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SUMMARY: A shallow subsurface-structure model improves the accuracy and applicable frequency-range of

broadband ground-motion prediction. We have integrated a 3D velocity model of the shallow subsurface structure

beneath the Tokyo metropolitan area by compiling about 78,500 borehole data. The model provides the depth of V, =

500 m/s which is compatible with the upper surface of the Shimosa layer, and the depth of N-value = 50, as well as

velocity profiles with at grid points distributed at intervals of 250 m. The average shear-wave velocities of upper 30 m

(AVS30) of the models are 70 % of previous estimates in the regions along the old Tone river, i.e. from the Tokyo bay

towards eastern Saitama prefecture, where large seismic intensities have been reported.
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Fig. 1. Location and depth of the compiled boring data.
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Fig. 2. Location and depth of the boring data with velocity
measurement, and location of microtremor survey
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Fig. 3. Depth of V; = 500 m/s which is compatible with the
upper surface of the Shimosa layer.
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Fig. 4. Depth of N-value = 50. The crescent indicates the
deepest zone.
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Fig. 5. Relationship between depth of N-value = 50 and

S-wave velocity (V).
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Fig. 6. Average shear-wave velocity of upper 30 m (AVS30)
provided by the shallow subsurface-structure model
based on the borehole data.
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subsurface-structure model based on the borehole
data.
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