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SoilSoil CompactionCompaction –– Changi Changi AirportAirport, , 
SingaporeSingapore

VibratoryVibratory CompactionCompaction toto 10 m 10 m depthdepth
FallingFalling massmass: 22 tons, 20 m: 22 tons, 20 m
GroundGround vibration vibration measurementsmeasurements
CalculationCalculation ofof groundground impedanceimpedance



VibroWingVibroWing CompactionCompaction Rostock Rostock 
HarbourHarbour

























Determination of first arrival time and Determination of first arrival time and 
time intervalstime intervals

Distance between sensors: 5 m

Time interval: 19 ms

cs: 263 m/s



Variation Variation ofof ShearShear WaveWave VelocityVelocity withwith TimeTime
afterafter compactioncompaction



ResultsResults ofof SeismicSeismic DownDown--holehole TestTest
duringduring DeepDeep VibratoryVibratory CompactionCompaction













Changi, Changi, PhasePhase 1B1B

Runway 3







Vibration Vibration monitoringmonitoring duringduring impactimpact
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Wave Type: Body wave at surface
C=400 m/s

ATTENUATION CURVES
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Calculated Vibration velocity Measured vibration velocity

Frequency: 12 Hz
Damping Ratio at small strains: 4 %
Wave Velocity at small strains: 400 m/s
Wave Type: Body wave at surface 

Ref. Distance : 15 m
Ref. Amplitude : 64 mm/s



VibratoryVibratory--installed Soil Nailsinstalled Soil Nails
Halle, GermanyHalle, Germany

Increased
confining
stress around
nails
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ResultsResults ofof LoadLoad --testingtesting




