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Problem DefinitionProblem Definition

� GOAL:
Given a potential site with a layered profile estimate 

the amplification and/or reduction of motion as it 
filters through the various layers such that the 

quietest of the layers can be assessed

� Issues:
• sources of ground motion initiate at bedrock or at surface 

locations
• knowledge of soil layer configuration and properties – need 

for site exploration
• Use of engineering computational tools to assess site 

response
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What we know thus farWhat we know thus far

� Stay away from the top layer !!!
� Have at least one soil interface above the tunnel
� It is better to have the accelerator tunnel within a 

single layer
� Avoid being close to interfaces to eliminate waves 

trapped in the small interface zone
� When on bedrock, have to deal with micro-seismic 

activity 
• ways to isolate the tunnel
• Given site conditions it may be possible to find quieter 

location above the bedrock
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Principles of Motion Convolution/De-convolution
Accel. Tunnel – Soil Configuration
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Engineering Computational ToolsEngineering Computational Tools

� Site motion amplification
• POROSLAM – SHAKE – MASH – CARES – SPECTRA - DIGES

� Solve for:
• Motion amplification – convolution/deconvolution 
• Study the effect of key properties in a 1-D analysis (SHAKE, 

CARES)
• Incorporate soil saturation and water table in a multi-layered 

system that is close to the real site profile using the 
POROSLAM code (2-D frequency-based analysis). In the case 
of variation of the location of water table, its impact on motion 
filtering needs special attention
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Convolution - Deconvolution in Layered Halfspace Convolution - Deconvolution in Layered Halfspace 
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Convolution - Deconvolution in Layered Halfspace 
SH Waves
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Convolution - Deconvolution in Layered Halfspace 
P- Waves
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Site layer effect on motion propagationSite layer effect on motion propagation
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Scattering effect of tunnel structureScattering effect of tunnel structure
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Effect of layering – soil conditions – water table on energy 
dissipation
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Effect of layering – soil conditions – water table on 
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SummarySummary

� Convolution and deconvolution of motion (both surface and 
bedrock) to the accelerator tunnel level is key to the estimate of 
noise induced at its floor

� The problem of solving the problem in a multi-layered soil 
profile is quite challenging

� Computational techniques of motion propagation and 
assessment of site response are available 

� Knowledge of soil properties & layer depths at the site, 
implemented into the computing models, can help identify the 
best location for tunnel placement 


