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Major projects  

 

• Oslo, Norway 

• Bangkok, Thailand 

• Muar site, Malaysia 

• Southeast Queensland 

Large Scaled Tests and 

Instrumentation 



Large Scaled Tests and Instrumentation 



 

1. Gold Coast Highway                    

( stone columns) 

2.   Sunshine Coast Motorway 

(Vertical drains-PVD) 

3. Port of Brisbane Motorway  

(Vertical drains-PVD) 

 



 Major Projects 

1. Instrumented Piles in Sand, Holmen, Drammen, Norway 

2. Slurry trench excavations for Oslo Subway 

3. Changi International Airport, Singapore 

4. Royal Thai Navy Dockyard, Bangkok, Thailand 

5. Swarnabhumi International Airport, Bangkok, Thailand 

6. North- South Expressway, Malaysia 

7. Colombo-Katunayake Expressway, Sri Lanka 

8. Bangpo-Thermal Power Plant, Bangkok, Thailand 

 



Large Scaled 

Tests and 

Instrumentation 



Full scale fields with 

prefabricated vertical 

drains (PVD) at the 

Second Bangkok 

International Airport 





Royal Thai Navy Dockyard 













1.  The need to characterize the various soil layers 

     and to identify the possible presence or absence 

     of deep gullies of soft clays would have resulted 

     in having a large number of boreholes and insitu 

     tests. 

 

2.  The test embankments and the excavation were 

     carried out to monitor the field settlements under 

     various magnitude of surcharge and to ensure the 

     stability of the embankment and the excavation 

     on a full scale basis and to compare the values 

     estimated from single element laboratory tests 

     and small scale in-situ tests 

   









Sand Drain 



Royal Thai Navy Dockyard 
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1. Gold Coast Highway                    

( stone columns) 

2.   Sunshine Coast Motorway 

(Vertical drains-PVD) 

3. Port of Brisbane Motorway  

(Vertical drains-PVD) 

 



Surprises and ill-conceived  

ideas 
 

1. Insufficient surcharge 

 

2. No-drain and drained sections in  

    one embankment 

 

3. Recharge and possible  

    hydraulic connections 











































Geotechnical studies at the 

new 

Bangkok international airport 

site 

(1972-1996) 



Full scale fields with 

prefabricated vertical 

drains (PVD) at the 

Second Bangkok 

International Airport 







PVD Installation 





List of PVD Considered from Worldwide Survey 



Specification Criteria for PVD 



Salient Features of the Project 
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SOIL MECHANICS AND FOUNDATION 
ENGINEERING EDUCATION IN 1949 
 Scope of field limited mainly to: 

Soil Classification 
 Capillarity and seepage 
Stress analysis by elasticity 
 Consolidation and settlement analysis 
Shear strength 
Slope stability 
 Lateral pressures 
Bearing capacity 
Shallow and deep foundations 

 Emphasis largely on saturated clays and sands 
 

 

 



DEVELOPMENTS FROM 1950 - 1960 

 Slope stability 

 Shear strength 

 Soil structure, causes of clay sensitivity 

 Compacted clay properties 

 Pavement design 

 Soil stabilization 

 Transient loading 

 



DEVELOPMENTS FROM 1970-1980 

Constitutive modeling  

In-situ testing 
Expansive soils  
Soil dynamics 
Centrifuge testing 

Partly saturated soils 

Geotechnical earthquake engineering  

Underground construction 

 

 



RESEARCH WITH HIGH PAYOFF BY 2010 

Faster, less expensive, more reliable in-situ 
testing 

Rapid methods of site 
assessment/characterization/investigation  

Less expensive, easier to use high level 
analysis methods 

New and better ground improvement 
technologies  

 



RESEARCH WITH HIGH PAYOFF BY 2010 
(Cont.) 

How to apply GIS and the WWW to 
maximize value of our collective 
knowledge base 

21st Century implementation of the 
Observational Method – real time 
integration of observations, test data, 
analysis and design during construction  

 















 

1. Gold Coast Highway                    

( stone columns) 

2.   Sunshine Coast Motorway 

(Vertical drains-PVD) 

3. Port of Brisbane Motorway  

(Vertical drains-PVD) 

 



Gold Coast Highway 



Port of Brisbane Motorway Sunshine Motorway 
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How reliable are the soft clay parameters 
from lab tests for settlement 
computations- magnitude, rate and 
secondary settlement;  

Is there any magic number to separate 
immediate settlement from total 
settlement?  

Are the modules etc. good enough to 
estimate immediate settlement?  

Stress path methods etc. are these now 
forgotten?  



   The reliability of the laboratory values 

depends, of course, very much on the 

sampling methods and the personnel 

performing the lab tests.  

    It is extremely important that the 

samples are as undisturbed as possible 

and that the laboratory equipment is 

good. The laboratory test are carried 

out by advanced lab personnel  



 Vacuum consolidation  

    at 

 Bangpo Thermal Power 
 Plant-- Bangkok 




