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B Principles and Concepts of the SASW Method



Bl Setup for SASW Measurements

Dynamic Signal Analyzer

with anti-aliasing filter

* Frequency Span: 25~52000 Hz

* Real-time FFT

* 2 to 4 input channels

Impact Source
*Assorted Hammers
*100-kg Drop Weight
*Bulldozer
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Geophones

*4.5 Hz (for D=0.5~1m)
*1.0 Hz (for D > 2m)
*Shielded Cables
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Source-Receiver Distance
*R=D (Conventional SASW)
‘R=1,2 48 and 16 D

(for CAP-SASW)

Inter-Receiver Spacings
0.5, 1.0, 2.0, 4.0, 8.0 m (for Hammers)

*16.0, 32.0 m (for 100-kg Drop Weight)
*64.0, 128.0 m (for Bulldozer)



e Seismic Sources
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Frequency = 66.48 Hz
Period = 0.01504 sec
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Inversion Analysis for the SASW Method: Global and Array Inversion Analyses

Theoretical vs. Global Average Dispersion Curve
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Inverted Shear-wave Velocity Profiles

Shear Wave Velocity, ft/sec

Shear Wave Velocity, ft/sec
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File Masking Dispersion F, Modeling Inversion Analysis  Help
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e Common-Mid-Point (CMP) SASW Method G

Far Source Recéivers
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e CMP SASW Method vs. CAP SASW Method
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Depth, m

B Evaluation of 2-D Shear-Wave Velocity Profiles

e CAP SASW Method
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Depth, m

e MASW Method

Farr Source Near Source Receivers
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Bl SASW Method for Deep Profiling

Low-frequency vibroseis, 64,000 Ib-heavy Liquidator

Arnplitudis

L fa O M Ko oo

Typical time histories of a vibroseis source
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B Applications of the SASW Method



Geotechnical Sites Pavement Systems Concrete Structures

\

grade

 NDE of asphalt pavements
 Modulus and thickness of
pavement layer, subgrade and

/

 Structural Integrity test of

« Evaluation of Compaction Quality
 Site Investigation of
- MSW Landfill

Tunnel Concrete Lining
Concrete Bridge Deck
Retaining Wall

- Road bed or Railroad bed
« Evaluation of Vacuum Consolidation
« Shear-Wave Velocity Profile for
Seismic Analysis




B Quality Assurance of Compaction

« Compaction by
Hydraulic
Hammer:

Runway of
Inchon
International
Airport

20



e Comparison of Shear-Wave Velocity before and after

Compaction

Depth, m
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M Site Investigation at Man-Made Island

« Stiffness
Profiling of
Engineering
Fill

Treasure
Island in San
Francisco
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e Comparison of Shear-Wave Velocity Profiles from SASW and

Crosshole Tests
Shear Wave Velocity, m/sec
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B Stiffness Profiling of Ballast and Railroad Bed

* Vs Profiling
of Ballast
and Railroad
Bed to
Investigate
Mud
Pumping
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e Shear-Wave
Velocity Profiles
from Inversion
Analyses

Depth, m
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B V_ Profiling of Asphalt Pavement System
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° Vs ProfiIeS Shear Wave Velocity from SASW, m/sec Shear Wave Velocity from SASW, m/sec
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Phase Velocity, ft/sec
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Surface Wave Velocity (fps)

e Experimental Dispersion Curve for Runway of JFK Airport

(Expanded for Long Wavelengths)
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H Investigation for Tunnel Concrete Lining (1)

* NDE for
Tunnel
Concrete
Lining:

Road Tunnel
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¢ 1-D Shear Wave Velocity Profile
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e 2-D Stiffness Profile

1-D Phase Velocity profile in Wavelength-Distance
Domain

Wavelength, m
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2-D Shear-Wave Velocity Profile of Tunnel Concrete
Lining in Depth-Distance Domain

Depth, m

Distance, m
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0 | I
concrete liner
(thickness ~ 35 cm)

1 N
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€
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“Crow_n” ! 0
:;‘;iset'ga“on | — Rock concrete liner
<«— Grout (thickness
| >40 cm {
___________ A Liner ) /
2r grout
Springline SASW (good stiffness
Investigation < — Array Axes = and thickness > 30 cm)
Plane V\ =
Hammer g4 Rock behind liner = |
o softer than concrete I
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(b) SASW Testing Arrangement . | .
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Shear Wave Velocity, m/sec
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SASW testing performed inside a concrete-lined  Examples of V_ profiles measured inside a concrete-
tunnel (from Stokoe and Santamarina, 2000) lined tunnel (from Stoke and Santamarina, 2000)
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PR -t Defects> Small Modulus
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Thank you for your attention!
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