
Founding level  

before 

1973 

1. First stiff clay 

 

2. First sand layer 



Pile Testing 



Pile testing arrangement 



Pile testing arrangement 















Fellenius on load settlementgraph 



Chin method 



De Beer’s method 



Hanson’s 90 percent criterion 



Hanson’s 80 percent criterion 



Mazurkiwicz method 



Vander Veen method 



Fuller & Hoy and Butler & Hoy methods 



Comparison of failure loads 



Tall buildings in Bangkok city 



Twenty thousand or more driven piles in one site 





Soil profile 

1. Upper clay 

2. First sand 

3. Second clay 

4. Second sand 

Maximum load 

reached in 

each founding 

level 



Short piles 

founded in  

soft and  

medium 

stiff clay  

layer 

Longer 

piles  

founded in 

stiff clay 

and sand 

layers 

 



*Wooden piles 

*Reinforced 

  concrete piles 

*Pre-stressed 

  concrete piles 

*Steel piles 

 

Length up to 

30 m 



Pre-stressed concrete piles 



Full Record 

 

1. Type of test 

2. Driven date 

3. Date tested 

4. Max. Load 

 



* Cone resistance 

 

* Driving Resistance 

 

* Ultimate Load 

   measured 



Pile driving details 



Use of pile driving Formulae 



Pile 

Driving 

Resistance 



Jacket 

friction 

in Cone  

penetration 

test 



Cone resistance in t/m2 

Cone 

Resistance 



Adhesion factor  a 



 a  Method 

short piles 

Vane strength 

used 



Total stress method-- long piles 



Total 

stress 

method 

long piles 



Friction and end bearing factors for driven  

piles to be used with cone penetration test data 



Dutch cone test used in pile  

capacity determination 



 b  method 

Effective stress 

analysis 

Only few sets 

of c’ and f’ 

No definite 

pattern of 

variation 



Very few test 

data for 

c’ and f’ 

Effective  

stress 

analysis 

 b -method 



More c’s and f’s 

at AIT Campus 

but unfortunately 

no pile test data  

to analyze 

Effective  

stress 

analysis 



Back calculated 

b values from  

full scale 

pile load tests 

Cluster of values 

around 0.33 for b 



 Estimated b values from full scale pile load tests 

Effective stress analysis- b method 



Effective 

stress 

analysis 

short 

piles 

 b method 



Effective stress analysis  

on long piles- b method 



Effective 

stress 

analysis 

on long 

piles  

Calculated load, tonf 



Load capacity  

of piles founded  

in different layers 

Higher load  

capacity 

with large  

diameter piles 

founded in  

deeper stiff 

layers 



Longitudinal section of 

soil profile in the 

second stage 

expressway project 



Bored piles founded in second sand layer 



Skin friction 

in bored piles 

mobilized in 

small pile 

movements  

of 1 to 13 mm 



Recommended values of Ks  and  d 



Recommended values of Nq  for 

 bored piles bearing in sand 



Grouted bored pile 



Grouted pile with low performance in end bearing 



Bored pile with  

Base defects 





Ks tan d 

for skin 

friction in 

Bored 

piles 



Bearing 

capacity 

factor Nq 

in end 

bearing 



Adhesion  

factor 

for 

Bored 

piles 



Ks  tan d 

for bored piles 

in estimating  

skin  

friction 

in sand 



Bearing  

capacity 

factor Nq  

for bored  

piles bearing  

in sand layer 



Adhesion factor  

for bored 

piles in stiff 

clay layer 



Instrumented pile load test program 



Load transfer graph for BP 14 



Load transfer graph for BP2 



Skin friction in soft and medium stiff clay layer 



Skin friction mobilization in stiff clay 



Mobilization of skin friction in stiff clay 



Skin friction parameter first sand layer 



Development of bearing capacity at pile toe 



Details of pile load tests data for  

driven piles from Ding Daeng - Dong Muang  

Tollway Project 



Skin friction 

from cone 

penetration tests 



Base resistance 

from cone 

penetration tests 



Skin friction 

from cone test 

to 40 m depth 



Base resistance from 

cone tests up to 40 m 

depth 



Chin’s 

Stability 

Plot 



Chin’s  

method 

for 

ultimate 

load 



Chin’s method  

for damaged  

reinforced  

concrete 

pile 



Chin’s method 

for 

pile diagnosis; 

steel pile with toe 

badly crushed 



Fellenius paper 

on  

interpretation of 

load 

settlement 

curves 



Ultimate load from 

 graphical methods 



Ultimate load from 

graphical methods 



Ultimate loads by 

graphical  

methods 



Skin friction 

per linear  

meter 

in medium 

stiff to stiff 

clay 

0.8m diameter 

 spun piles 



Skin friction per linear meter in first sand 

 layer for 0.8 m spun piles 



Base resistance  

of 0.8m diameter  

spun piles with  

tips in the 

first sand layer 
 



Franki piles in  

Penang 

Defects in  

enlarged  

Pile base 

Shaft load  and end bearing calculated 

as straight shafted pile. Balance load 

to be carried by micro-piles 



Excessive column settlement 150 mm 

Building 

underpinned 

with 

micro-piles 

in Penang 



Case history with 

Y.S. Lau in Penang 

Structural defects 

due to foundation 

failure 

Defects in enlarged 

pile base 



Bored piles and pile caps arrangement 



Observed settlement of columns 180 mm 

Bored piled Foundation bearing in sand with clay layer below 



Correcting tilt and 

raising a building  

by 500 mm with  

underpinning 

techniques.  

In-adequate pile  

capacity 

 



Building on hydraulic jacks and being raised,  

while the staff are busy working inside 



Theory while 

Standard  

penetration 

test is used  

to obtain  

soil parameters 

Sophistication  

must go 

hand in hand 


