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Land fill Development

After Development

Before Development
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Geotec hnic a l Issues

• Landfill Redevelopment:
� waste
� ground water 
� soft soils

• Solutions:
� densify waste
� reduce long term settlement
� control ground water
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Solid  Waste Charac teriza tion

• Charac terization of Waste
� Physical:

� voids
� variable density

� Bio-Chemical
� composition (readily, moderately and slightly b io-

degradable)
� age determination
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Possib le Remed ia l Tec hniques 

• Exc avation and Removal

• In Situ Solid ific ation

• Dynamic  Compac tion
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Dynamic  Compac tion
• Definition:

� application of dynamic  energy, by the 
dropping of a heavy weight from a pre-
determined height, in a spec ific  pattern .

• Objec tive:
� collapse voids
� promote inc reased, more uniform density
� promote more uniform settlement response
� reduce rate of b io-degradation settlement
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Dynamic  Compac tion
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Waste Compression Properties

• Why do we need waste c ompression 
c harac teristic s?

� Evaluate short term settlement and long 
term future movements

� Evaluate potentia l for damage to 
build ings
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Settlement Response

After dynamic  c ompac tion (DC) is performed, 
how can settlement response be evaluated 
assuming that the rate of b io-degradation 

related settlement is mitigated?
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Program to Eva lua te DC

• Implement tria l DC test sec tion
• Install Instrumentation
• Plac e fill in c ontrolled manner
• Monitor response of the waste
• Model waste response as a soil
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Subsurfac e Cond itions

5’ – 10’  Loose Landfill Mater ials

5’  – 10’  Soft Peat, Meadow Mat

100’  – 120’  Soft Clay Deposits

(Silts, Sands, Clay)

Landfill Mater ials

Peat/Organic Silt

Silt/Clay

Sand/Gravel Glacial Till
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Test Setup

Waste

Organic s

Soft Clay

5ft

5ft

5ft

5ft

Magnetic Extensometer Settlement Plate
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Magnetic  Extensometer
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Magnetic  Extensometer
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Waste Modeled  as a  Soil

• Plot settlement data and applied load 
versus time

• Evaluate settlement data to interpret 
primary c onsolidation of waste

• Develop predic tive load versus 
settlement model
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SETTLEMENT VS TIME PLOT
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Asoaka Ana lysis

ASOAKA PLOT
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Asoaka Ana lysis
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Ana lysis Results
STRAIN VS LOG PRESSURE PLOT
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Results
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Conc lusions

• Dynamic  c ompac tion:
� results in an improved subgrade with 

more uniform density  
� reduces future mechanical settlement 

of the waste
� dec reases the rate of b iodegradation 

settlement of the waste
� makes the response of the waste more 

predic table over the expec ted service 
life
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After Dynamic  Compac tion

Perform DC &  Fill CratersPer form DC &  Fill Craters Place Grading FillPlace Grading Fill

Install WicksInstall Wicks

Grading Fill Settles &  is Backfilled to Design GradeGrading Fill Settles &  is Backfilled to Design Grade

Placement  and Removal of Surcharge FillPlacement  and Removal of Surcharge Fill
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Beyond  Dynamic  Compac tion
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Questions?


