
Site Characterization using Site Characterization using 
Surface WavesSurface Waves
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This talk is about...This talk is about...
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Types of Waves Types of Waves 



Surface WavesSurface Waves
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DispersionDispersion
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Why use Surface Waves?Why use Surface Waves?
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What is MASW?What is MASW?
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Passive & Active Passive & Active 
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Field GeometriesField Geometries



Passive ArraysPassive Arrays



Passive Circular ArrayPassive Circular Array



MASW Applications?MASW Applications?
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Seismic Waves on Shot RecordSeismic Waves on Shot Record
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The Steps The Steps 

Acquisition Dispersion Curve 
Extraction

Inversion
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Active MASW Field SetupActive MASW Field Setup



MASW ProcessingMASW Processing
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MASW InversionMASW Inversion
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2D Map 2D Map 
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Typical Result Typical Result 



Data Acquisition SettingsData Acquisition Settings
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Survey GeometrySurvey Geometry

Material Type*

(vs in m/sec)
x1

(m)

dx
(m)

xM

(m)

Optimum
Geophone

(Hz)

Optimum
Source +

(Kg)

Recording
Time

(ms)

Sampling
Interval

(ms)

Very Soft

(vs < 100)

1 – 5 0.25 – 0.5 £ 20 4.5 ³  5.0 1000 1.0

Soft

(100 < vs < 300)

5 – 10 0.5 – 1.0 £ 30 4.5 ³  5.0 1000 1.0

Hard

(200 < vs < 500)

10 – 20 1.0 – 2.0 £ 50 4.5 – 10.0 ³  5.0 500 0.5

Very Hard

(500 < vs)

20 – 40 2.0 – 5.0 £ 100 4.5 – 40.0 ³  5.0 500 0.5

* Average properties within about 30-m depth range
+ Weight of sledge hammer
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Near and Far Field EffectsNear and Far Field Effects
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Recording ParametersRecording Parameters
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Equipment Equipment 
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Hammer Source Hammer Source 

0!������
������E������������
����5
�����



Receivers Receivers 
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Land StreamersLand Streamers



Geophone Coupling  Geophone Coupling  



Land Streamers versus Spikes Land Streamers versus Spikes 



Data Quality Data Quality 



Combined Combined 
Analysis Analysis 
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Combined Analysis Combined Analysis 
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Mapping of Fracture Zone for Mapping of Fracture Zone for 
Groundwater FlowGroundwater Flow

20 40 60 80 100

Rayleigh wave phase velocity
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Possible fracture zone
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Fill Compaction / Small Strain Fill Compaction / Small Strain 
Elastic Elastic ModuliModuli
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Seismic Refraction (P-wave velocities)
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SASW (Shear wave velocities)
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Velocity in m/s
Highly weathered bedrock : p-wave vel  = 700 m/s

Fill material : p-wave vel = 500 m/s

Fill material : s-wave vel = 300 m/s

Highly weathered bedrock : s-wave vel  = 500 m/s
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Depth to BedrockDepth to Bedrock

*�����1�!������
���������E������������
����5
������

����
�������������������!
���������������	���&����� ������



Future DevelopmentsFuture Developments
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