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Outline

ü About Laminar Soil Container

ü How to Plan Geotechnical Testing

1. Model Construction

2. Timeline 

3. Filling / Excavation

4. Instrumentation

ü Case Studies

1. Shallow Tunnel

2. U-Shaped Retaining Wall

3. Retaining Wall with dense c-ᶻsoil

ü Lessons Learned from Case Studies
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Laminar Soil Container

Laminar Weight to Soil Weight Ratio (target) 8 ð 15%

Length to Height Ratio L/H < 2.0

Width to Height Ratio W/H < 1.0

Deflection Due to Soil-Water (2000 kg/m3) L/1000

Ratio of Frequency of Lateral Support (flat) to Interested Maximum Frequency (fmax) flat/fmax > 2.5

Ratio of Out-of-Plan Acceleration to Maximum Horizontal Acceleration 0.1 ð 0.25

Ratio of Maximum Vertical Acceleration to Maximum Horizontal Acceleration 0.5 ð 0.67

Laminar Frame to Soil Weight Ratio / Lateral Support to Soil Weight Ratio < 0.1
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Test Model Construction



Shake Table Training Workshop 2015 ïSan Diego, CA
5NHERI @ UCSD Workshop, 13-14 December, 2018 5

Test Model Construction
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Timeline of Geotechnical Testing 

ÅTransporting laminar soil container and frames

ÅStacking laminar frames

ÅPlacing a plastic liner

ÅPre-installation of instrumentation

ÅFilling the container / Compaction

ÅInstrumentation

ÅFilling the container / Compaction

ÅInstrumentation

ÅPlacing a structural model

ÅFinishing backfill

ÅSecuring the top

ÅInstrumentation

ÅExcavation (5 ft depth)

ÅReplacement of the test model

ÅInstrumentation

1st Test

2nd Test

Weeks

1 2 3 4 5 6 7 8

ÅDiassemblage/Demolition

ÅStoring the container

ÅPayment for damaged sensors 

9 10

Accomplishment
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Filling The Box / Excavation

üDry Sand (Carroll Canyon Type II) üSaturated Sand (Ottawa Sand)

Filling

Excavation

Filling

Excavation
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Instrumentation
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Case Study 1: Shallow Tunnel Testing 

üObjectives

1. To evaluate seismic response of a shallow 

tunnel under different ground conditions:

1) Backfill soil material properties

2) Thickness of overburden soil (burial depth)

2. To provide recommendations for the current 

Caltrans seismic design criteria for shallow 

tunnels
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Test Model Configurations


