
CHAPTER V.

CONCLUSIONS AND RECOMMENDATIONS

Herein have been developed a non linear f in i t e  element program 

and the associated, com putational methods fo r  an analysis o f p ile -g ro u p  

settlem ents. The fo rm u la tion  o f th is  program is  based on the  work o f 

Monkar (10), using the isoparam etric f in i t e  element d is c re tiz a tio n , 

element m atrices fo r  th ree dimensional isoparam etric hexahedral 

ana lys is are obtained.

Two representa tive examples, namely, la rge d e fle c tio n  o f a 

c a n tiliv e r  beam under un ifo rm ly d is tr ib u te d  s ta t ic  load and the 

settlem ent o f uniform  s o il mass under s t r ip  loading, were c a rrie d  out 

to  perform program v e r if ic a tio n  and to  in ve s tig a te  the  convergence and 

accuracy o f the developed program. I t  has been confirmed by both 

problems th a t the proposed program is  utm ostly re lia b le .

In  the a p p lica tio n  o f the proposed method to  p ra c tic a l 

problem, the settlem ent behavior o f square-con figura tion  p ile  groups 

has been investiga ted  and i t  is  shown th a t the p ile -g ro up  settlem ents 

p red ic ted  by th is  method are in  reasonable agreement w ith  the  re s u lts  

obtained by Poulos’ ร method. To v e r ify  the e ffic ie n c y  o f the proposed 

method, the settlem ents .of a h ig h rise  b u ild in g  in  Bangkok have been 

analysed. I t  is  obvious th a t the p red ic ted  settlem ents are in  good 

agreement w ith  the f  ie ld  measurements and the re s u lts  obtained by
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Poulos’ s method. However, i t  should be noted th a t the accuracy o f the 

proposed method depends m ainly on th ree  fea tu res, f i r s t ,  the mesh o f 

the model should be s u ff ic ie n tly  re fin e d , second, the parameters used 

should be accurate and su ita b le . T h ird , the sa fe ty  fa c to r o f loading 

capacity o f considered p ile -g ro up  should be more than two, otherw ise, 

the s o il fa ilu re  may occur and the s lip  w i l l  be developed. For general 

p ile  foundation, the f i r s t  and the second fea tu re  can be determined 

approxim ately by analysing the s in g le -p ile  problem. I f  the s in g le -p ile  

settlem ent is  in  agreement w ith  the settlem ent measured from p ile  load 

te s t o r th a t p red icted by Poulos’ s method, then the model and 

parameters used fo r  analysing s in g le -p ile  problem w il l  be s u ff ic ie n tly  

accurate fo r  analysing p ile -g ro up  problem as w e ll.

Although the developed program, w ith  th ree dimensional 

ana lys is , involves the le a s t amount o f s im p lific a tio n , i t  a lso the 

most expensive one to  run and the most complex one to  set up. For 

a x ia lly  loaded p ile  groups w ith  sm all settlem ents , i . e . ,  less than ten 

centim eters, the so lu tions  performed by no n line r analysis are very 

close to  those performed by lin e a r an a lys is . Therefore, i t  should be 

concluded th a t lin e a r analysis is  s u ff ic ie n tly  accurate fo r  th is  case.

The proposed method has been proved to  be e ffe c tiv e  fo r  the 

settlem ent analysis o f d riven  p ile  groups in  which the p ile  t ip  does 

not pass through the f i r s t  sand la ye r. Thus, i t  is  necessary to  

fu rth e r in ve s tiga te  the settlem ents o f bored p ile  groups embedded 

w ith in  the f i r s t  and the second sand la ye r. I t  is  also necessary to  

ob ta in  fu rth e r experience w ith  the load capacity and load d is tr ib u tio n

o f p ile  groups.
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