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Abstract 

This research was done as a case study, to highlight some basic conceptual changes needed in pile 

designing and philosophy adopted in Sri Lanka. Even though the results are based on single case study 

similar trends are observed in many other projects. However, further research in this respect may be 

needed before adopting the recommendation given in the thesis in design practices. 

Since 1960's Cast ln-Situ Bored (CIB) Piles have been a popular choice for deep foundation in America. 

Bui in Sri Lanka, only now it is getting more popular. It's due to large number of high-rise buildings 

coming up mainly in the capital city, Colombo. In Sri Lanka. CIB piles are commonly constructed by 

drilling or boring 300mm-1800mm diameter boreholes. 

Research for CIB piles began in the 1960s, but the recent increase in popularity of these deep foundations 

reveal that there are still many variables in the design and construction process that have yet to be 

standardized. Questions still arise as to how construction methods influence the behavior of CIB piles, 

such as if bottom cleanliness affects bearing capacity, or how much skin friction effect the end bearing 

capacity, orN how much skin friction is reduced due to permanent and temporary casing. 

Foundation system is one of the key elements in any structure. Designing the foundation system with a 

correct safety factor is a responsibility of the Design Engineers. It can be seen that Design Engineers tend 

to rely heavily on the approximate design parameters given in soil investigation reports. In most cases 

those design parameters are not match with local conditions. Most of them are extracted from research 

reports, books and journals published in other countries, developed to suite their subsurface conditions. 

Comparatively a hard rock stratum exists below the subsurface of most parts of Sri Lanka and the 

compressive strength of the intact bedrock is comparatively high than the normal. However the naturally 

existing rock mass is fractured and hence the strength may be much less than that of intact rock 

specimens. Therefore, construction quality controlling of piles is a valid consideration if higher value of 

end bearing to be used. It is worthwhile to look at the possibility of using much higher compressive 

strength than the value currently used. By doing so the pile diameter may be reduced and may achieve a 

higher quality product with an economical design. 

Other main area to be considered is the depth to the bedrock. In coastal zone it's around 10-30m below the 

mean sea level. Another important consideration is the presence of a strong weathered rock layer at a 

depth of about 10-20m level below the MSL, The conventional skin frictional resistance assumed for this 

rock layer varies from 



DECLARATION 

l P.D.J.Mohotti, hereby declare that the content of this thesis is the original work carried 

, \Ul bY me. Whenever others' work is included in this thesis, it is appropriately 

rcJ....nmvledged as a reference. 

'-ignature 

\iamc ofthe Student 

[)ate 

"ignature 

'\J a me of the Supervisor 

[)ate 

~~k . ..or.:: ................ . 

. . . P.. ·.~ :.7.: .. f!!.t?.~. ~.1./;:' 

.:2!1 · D at. CJ 1 ............................... 

~ .. -~.H-.5. .. ~Y~;\~~0.?iri 

.~.?: IP.9.! .~P ~ r. .......... . ·'· 



A C KN 0 WL EDGE l\ 1 EI\ T 

i , llttld like to express my gratitude to all those who gave me the possibility to complete this 

::'''',h. l want to thank the Ceylinco Homes International L T Ltd. for giving me permission to 

, , ,,nmence this thesis in the first instance, to do the necessary research work and to use project 

de~t:t. I have furthermore to thank the management team of Ceylinco Homes who gave and 

u,nfirmcd this permission and encouraged me to go ahead with my thesis. I am bound to the 

( htcl' Executive Director Chrishantha Jayawardana and to Director/General Manager Lalith 

\kcL(oda. for their stimulating support. 

I am deeply indebted to my supervisor Dr. H.S. Thilakasiri from the Civil Engineering 

Department University of Moratuwa whose help. stimulating suggestions and encouragement 

helped me in all the time of research for and writing of this thesis. 

M) former colleagues from the Bauer Sri Lanka, Access International and Design consortium 

Limited supported me in my research work. I want to thank them for all their help, support. 

interest and valuable hints. Especially I am obliged to Eng. O.C.Jayawardhana. 

Especially. I would like to give my special thanks to my wife Eng. K.G.S. Sandamali whose 

patient love enabled me to complete this work. 



Contents 

1.0 Introduction 
1 

2.0 Objectives and Research Methodology 3 
2.1 Preparation of Data 

6 

2.2 Evaluation of Design Methodology 
II 

'"' ') Evaluation of Pile Capacity Components 
11 

.:. . .) 

2.4 Searching for better design procedure 
12 

3.0 Literature Review on Different Design Methodologies 13 

3.1 Introduction 
13 

') ') 
Skin Friction 

13 
.J.~ 

3.3 High Strain Dynamic Testing of Bored Piles 
14 

3.4 Investigation ofthe Reliability of the PDA Tests Results 22 

3.4.1 Results from Defective Piles 
22 

3.4.2 Discussion on the Application of Van Weele ( 1957) Method 25 

3.4.3 Discussion on the Application of Chin's Method ( 1978) 31 

3.5 Estimation of Skin Friction 
34 

3.5.1 Beta Method for Side Resistance 
34 

3.6.1 ICT AD Method 
37 

3.6.2 O'Neill and Reese Method 
37 

3.6.3 Vesic Method 
39 

3.6.4 William et. AI. 
42 

3.7 Tip Resistance 
43 



4.0 Results of the case study and Discussion 46 

4.1 Introduction 46 

4. 2.1 Discussion on ICT AD Method 46 

4.2.2 Discussion on the Applicability of O'Neill and Reese Method 53 

4.2.3 Discussion on the Applicability ofVesic Method 59 

4.2.4 Discussion on Williams Method 65 

4.3 Skin Friction Components 66 

4.4.1 Comparison of Percentage SF mobilized in Sand and SF Mobilized in Rock 70 

4.4.2 SF Mobilized as a Percentage of Total Mobilized Capacity 73 

4.5 End Bearing Components of a Pile 77 

4.6 Quality of Cast in Situ Pile 80 

4.7 Pile Designing Methods 81 

5.0 Conclusions and Recommendations 91 

6.0 References 94 

Annexure 1 and Annexure 2 

Calculations 



CIBP 

EB 

SF 

SFR 

SFS 

PDA 

SLT 

ASF 

ESF 

D 

Ko 

~I 

Qs 

qs 

~ 
Zi 

Zc 

N 

Pa 

IGM 

Pu 

c 

Que 

Qp 

qp 

Ab 

MSL 

g 

Notations 

Cast In situ Bored Piles 

End Bearing 

Skin Friction 

Skin Friction in Rock 

Skin Friction in Sand 

Pile Dynamic Test 
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Actual Skin Friction 

Estimated Skin Friction 

Pile Diameter 

At rest earth pressure 

Friction angle 

Side resistance kN 

Side resistance kN jm2 

Pertaining empirical factor 
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Critical depth 
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Atmospheric pressure 
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Ultimate load capacity 

Pile soil adhesion 

Unconfined compression strength 
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Pile cross sectional Area (m 2
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