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S Y N O P S I S :  D u r i n g  t h e  8  B r a z i l i a n  C o n f e r e n c e  o n  S o i l  M e c h a n i c s  a n d  F o u n d a t i o n  E n g i n e e r i n g ,  h e l d  i n  

P o r t o  A l e g r e ,  R S  , i n  1 9 8 6 ,  t h e  s e n i o r  a u t h o r  o f  t h e  p r e s e n t  p a p e r  w a s  t h e  g e n e r a l  r e p o r t e r  o n  t h e  

s u b j e c t  F o u n d a t i o n  E n g i n e e r i n g .  D u r i n g  t h e  C o n f e r e n c e  a s u r v e y  o n  f o u n d a t i o n  e n g i n e e r i n g  p r a c t i c e  

w a s  m a d e .  O u t  o f  6 5 0  q u e s t i o n n a i r e s ,  4 0  w h e r e  a d e q u a t e d l y  f i l l e d  o u t .  T h e  p r e s e n t  w o r k  i s  t h e  

p r e s e n t a t i o n  a n d  a n a l y s i s  o f  s u c h  s u r v e y .

1 I D E N T I F I C A T I O N  O F  G R O U P S  A C C O R D IN G  T O  T H E  M A IN  

A C T I V I T Y

A c c o r d i n g  t o  t h e  f o l l o w i n g  c l a s s i f i c a t i o n ,  t h e

d i s t r i b u t i o n  o f  a c t i v i t i e s  w a s :

A c t i v i t y % N °

C o n s u l t i n g  ( d e s i g n ) 3 2 , 5 0 % 1 3

C o n t r a c t o r  ( p i l i n g  c o n t r a c t o r ) 2 7 , 5 0 % 1 1

S t a t e  c o m p a n y  ( c l i e n t  o w n e d  b y 2 0 , 0 0 % 8

t h e  g o v e r n m e n t )

R e s e a r c h  ( U n i v e r s i t y  o r 1 2 , 5 0 % 5

t e c h n o l o g y c a l  i n s t i t u t i o n )

P r i v a t e  c o m p a n y  ( c l i e n t  p r i v a t l y 7 , 5 0 % 3

o w n e d )

1 0 0 . 0 0 % 4 0

2 T Y P I C A L  P R O J E C T S

A c c o r d i n g  t o  t h e  n u m b e r  o f  a n s w e r s ,  p e r c e n t a g e  

o f  p r o j e c t s  w h e r e  t h e  r e s p o n d e n t s  w h e r e  i n v o l v e d  

a r e  a s  f o l l o w s :  r o u t i n e  7 1 , 7 5 % ,  s p e c i a l  p r o j e c t s  

1 7 , 7 5 % ,  o f f - s h o r e  7 % , a n d  r e s e a r c h  4 , 0 5 % .  I t  

c a n  b e  i d e n t i f i e d  t h a t  t h e  l a r g e  m a j o r i t y  o f  

p r o j e c t s  a r e  r o u t i n e  p r o b l e m s  i n  f o u n d a t i o n  

e n g i n e e r i n g .

3 C O D E S  A N D  S T A N D A R D S

T h e  u s e  o f  c o d e s  a n d  s t a n d a r d s  w a s  q u e s t i o n e d .  

P r e s e n t l y ,  f o u n d a t i o n  e n g i n e e r i n g  i n  B r a z i l  i s  

c o v e r e d  b y  N B R - 6 1 2 2  ( 1 9 8 6 ) .  A s  t h e  c o d e  w a s  

f i r s t  p r e s e n t e d  a s  a  p r e l i m i n a r y  v e r s i o n  i n  t h e  

p r e s e n t  s t r u c t u r e  i n  1 9 7 8  a n d  a m e n d m e n t s  w e r e  

m a d e  i n  1 9 8 4 ,  t h e  q u e s t i o n  w a s  m a d e  i n  o r d e r  t o  

i d e n t i f y  h o w  s u c h  e v o l u t i o n  w a s  f o l l o w e d  b y  t h e  

p r a c t i c e .  I n  s o m e  f i e l d s  o f  a p p l i c a t i o n  

d i f f e r e n t  c o d e s  a n d  s t a n d a r d s  a r e  w i d e l y  u s e d ,  

a s  p r e s e n t e d  i n  t a b l e  I .

B r a z i l i a n  c i t i e s  h a v e  n o  c o d e  o f  p r a c t i c e  

c o v e r i n g  f o u n d a t i o n  e n g i n e e r i n g ,  t h e  N a t i o n a l  

C o d e  i s  t h e  o n l y  d o c u m e n t  t o  b e  r e f e r r e d  t o  i n  

r o u t i n e  p r o j e c t s .

I t  c a n  b e  s e e m  t h a t  t h e  n e w  v e r s i o n s  o f  t h e  

C o d e  a r e  n o t  f o l l o w e d  b y  t h e  p r a c t i c e .

4  S I T E  I N V E S T I G A T I O N  A N D  S O I L  T E S T I N G

T h e  p r a c t i c e ,  a c c o r d i n g  t o  t h e  d i s t r i b u t i o n  o f  

g r o u p s  i s  p r e s e n t e d  i n  F i g . l .  I t  c a n  b e  s e e n  

t h a t  S P T  i s ,  b y  l a r g e ,  t h e  m a i n  s o u r c e  o f  s o i l  

d a t a ,  r e g a r d l e s s  t h e  a c t i c i t y  c o n c e r n e d .  T h e  

o n l y  g r o u p  w h e r e  S P T  c o v e r s  l e s s  t h a n  8 0 %  i s  t h e  

S t a t e  C o m p a n y  ( 5 3 , 6 3 % ) .

5 S H A L L O W  F O U N D A T IO N S

5 . 1  M i n  im u m  d e p t h

A  q u e s t i o n  s t i l l  o p e n  t o  d i s c u s s i o n  i n  t h e  

p r o f e s s i o n a l  p r a c t i c e  i s  t h e  m i n i m u m  d e p t h  o f  

s h a l l o w  f o u n d a t i o n s .  T h e  1 9 7 8  B r a z i l i a n  C o d e  o f  

P r a c t i c e  e s t a b l i s h e d  1 , 5 0 m  ( 5  f o o t )  a s  a  m i n i m u m  

i s  a l l  c a s e s .  T h e  p r e s e n t  c o d e  ( 1 9 8 6 )  s p e c i f i e s  

1 , 5 0 m  a s  a l i m i t  j u s t  f o r  f o u n d a t i o n s  a t  t h e  

l i m i t  o f  t h e  s i t e .  F i g . 2 s h o w s  a v e r y  s c a t t e r e d  

d i s t r i b u t i o n .

5 . 2  S h a l l o w  f o u n d a t i o n  i n  s o i l ,  b a s i c  

i n f o r m a t i o n  f o r  d e s i g n

F i g . 3 s h o w s  h o w  t h e  b a s i c  i n f o r m a t i o n  f o r  t h e  

d e s i g n  o f  s h a l l o w  f o u n d a t i o n s  i n  s o i l  i s  

o b t a i n e d .  T h e  m a i n  s o u r c e  i s  S P T  c o r r e l a t i o n  

( 4 9 , 3 5 % ) ,  f o l l o w e d  b y  p a s t  e x p e r i e n c e  ( 1 7 , 9 7 % ) .

A p r e s c r i p t i o n  r e f e r r e d  a s  T a b l e  p r e s e n t e d  b y  

t h e  B r a z i l i a n  C o d e  o f  P r a c t i c e ,  w i t h  a  d e s c r i p t i o n  

o f  s o i l  c o n d i t i o n  i s  u s e d  i n  1 1 , 8 6 %  o f  c a s e s .

B o t h  f i e l d  a n d  l a b o r a t o r y  t e s t i n g  a r e  n o t  w i d e l y  

u s e d  ( 7 , 1 6  a n d  7 , 7 %  r e s p e c t i v e l y ) .

5 . 3  A l l o w a b l e  b e a r i n g  c a p a c i t y  o f  s h a l l o w  

f o u n d a t i o n s  i n  r o c k

F i g . 4  s h o w s  t h e  s t a t e  o f  p r a c t i c e  o n  t h e  s u b j e c t .  

T h e  3 m a i n  a p p r o a c h e s  t o  s o l v e  t h e  p r o b l e m  a r e  

r o t a r y  d r i l l i n g  i n f o r m a t i o n  ( 3 7 , 3 7 % ) ,  p a s t  

e x p e r i e n c e  ( 3 1 , 8 5 % )  a n d  t h e  B r a z i l i a n  C o d e  o f  

P r a c t i c e  t a b l e  ( 1 8 , 8 9 % ) .  L o a d  t e s t s  a r e  u s e d  i n  

s p e c i a l  p r o j e c t s  b u t  n o  r e f e r e n c e  w a s  m a d e  i n  

t h e  s u r v e y .

2 0 5 5
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CONSULTING CONTRACTOR STATE COMPANY PRIVATE COMPANY
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F IG U R E  2 -  M I N I M U M  D E P T H  F O R  S H A L L O W  F O U N D A T IO N S .

SPT CORRELATION 

PAST EXPERIENCE 

BRAZILIAN CODE OF PRACTICE TABLE 

LABORATORY TESTING 

FIELD TESTING 

OTHER

CONSULTING CONTRACTOR STATE COMPANY RESEARCH PRIVATE COMPANY GLOBAL

■ ■ ■ ■ ■ ■

1 1 1 ■

■ ■ I

1

1 1

■

1

■

1

°C/.) 100 0 »Qpv.1 100  0 50lV .)

F IG U R E  3 -  S H A L L O W  F O U N D A T IO N S  O N  S O I L ,  D A T A  F O R  D E S I G N .

CONSULTING CONTRACTOR STATE COMPANY

) 30(VJ 10

PRIVATE COMPANY

“ (V .)

F IG U R E  4 - S H A L L O W  F O U N D A T IO N S  IN  R O C K , A L L O W A B L E  B E A R IN G  C A P A C IT Y

100

T a b l e  I .  U s e  o f  c o d e s  a n d  s t a n d a r d s .

NBR 6122/1978 NBR 6122/1984 NBR 6122/1986 No code Other

ConsuIcing 14 ,623! 20,77% 37,69% 16,54% 10,38% (AC I , API, DIN, 

Canadian)

BSI ,

Contractor 27,27% 13,64% 40,00% 13,64% 5 ,45% (AC I , BSI)

State Company 1,25% 25,62% 0,63% 26,25% 46,25% (API, AASHO, Petrobrás, 

DN )

Research 0 1 0 ,00% 58,00% 1 0 ,00% 2 2 ,00% (Canadian, BSI, DIN)

Private Company 33,33% 33,33% 0 , 00 33,33% 0

GLOBAL 15,00% 19,38% 30,62% 18,12% 16,88%

5.4 Colapsible soils

As some Brazilian regions present soils with 

sensitivity to the water, a question was made to 

evaluate how important the practice considers 

the question. Very few references (3 reports) 

were made. In the regions of such soils, it is 

common practice not to use shallow foundations.

5 . 5  V e g e t a t i o n  e f f e c t

Scarce references to the effect of roots in 

nearby structures are presented in the survey. 

Probably less than the real number of problems 

caused by tree roots is identified correctly, 

due to the lack of knowledge of the extension of 

the problems.

2 0 5 6
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L A R G E  B O R E D  P I L E .

6 DEEP FOUNDATIONS

The foundations considered are the ones most 

widely used in Brazil, according to the survey 

r e s u l t .

6.1 Design for compression

The design for compressive loads, considering 

just the methods for prediction (pile load test 

Is not a prediction tool) for the types of piles 

covered are presented in Fig .5, 6 and 7. The 

Franki pile design covered by Fig.5 shows that 

SPT correlation is the preferred method. Fig. 6 

shows the design approaches for concrete and
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SHAFT FRICTION

EXPERIENCE

NOT CONSIOEREO

SETTLEMENT
ANALYSIS

EFFICIENCY
FORMULATION

ANALYTICAL
METHODS

(•/.)

F IG U R E  1 4  -  P IL E  D E S IG N  F O R  T E N S IO N .  F I G U R E  1 5 -  G R O U P  E F F IC IE N C Y .

again the SPT is the 

prediction, followed 

and dynamic formulations.

metal driven piles. Once 

most widely used tool for 

by combination of methods

The case of large bored piles is again a 

demonstration of SPT dominance in the Brazilian 

engineering practice (Fig.7). For this case 

combination of methods and analytical methods 

are second and third, respectively.

6.2 Control of installation, minimum length

Fig.0, 9 and 10 presents the control of 

installation, considering the pile (Franki , 

concrete and steel) type and group of activity. 

For driven piles set and minimum penetration of 

design are the used methods (Fig.8 and 9). For 

large bored piles minimum penetration of design 

is the first and equipment capacity limit the 

second, as a general control, except for the 

piling contractors were equipment capacity limit 

came first.

6.3 Estimative of accuracy on the prediction of 

the limit load estimative

Investigation and soil testing in brazilian 

practice is dominated by the use of SPT. The 

vast majority of foundation problems are solved 

with such data. The Code of Practice on 

Foundation Engineering must adress specific 

remarks on limitations, correct extrapolation 

and use of SPT results.

For shallow foundations, the table presented 

by the Brazilian Code is used as a source of 

information for soil and rocks. Being a very 

large country, more detailed soil description, 

considering each region of the country and real 

soil properties should be the direction of 

future development.

Following world wide practice in piling, which 

is both an art and a science, pile load test 

must be in centivated. Such tests should reach 

failure, or, at least, large displacements, in 

order to improve the knowledge of pile behaviour 

and the performance of the prediction tools.

The results of the present survey may 

constitute a basis for the development of a 

wider and more detailed study on Foundation 

Practice in Brazil, which may be used as a source 

of information for future ammendments of the 

Code of Practice on Foundation Engineering.

7 CONCLUSI ONS AND FI NAL REMARKS

REFERENCES

Alves, I.P.M. (1985). Behaviour of bored piles 

in RS state. MSc Dissertation (in Portuguese), 

UFRGS Graduate Programme in Civil Engineering. 

Milititsky, J. (1986). State of the art report. 

P r o c . VIII Brazilian Conference on Soil 

Mechanics and Foundation Engineering, vol. 

VIII, p. 191-260, Porto Alegre, RS, A B M S . 

Shioio, Y. & Fukui, J. (1982). Application of 

N-Value to design Foundations in Japan. Proc.

II ESOPT, vol. 1. p . 159-164.

Fig. 11, 12 and 13 shows how is the penetration 

accuracy for the different piles under 

consideration. More than 50% are under 20% 

accuracy for any kind of pile. It is quite 

surprising how confident are the professionals, 

specially considering the basic data for design 

used. According to some publications 

(Milititsky, 1986; Alves, 1984; Shioi, Y. and 

Fukui, J., 1982) SPT based methods to estimate 

pile capacity present more scatter than the 

suposed by the answers presented.

6.4 Design for tension

Fig. 14 shows that pile design for tension are 

the same used for compression, considering just 

shaft friction, being "experience" the second 

m e t h o d .

6.5 Group efficiency

The problem of group efficiency is presented in 

Fig. 15. It can be seen that the large majority 

of the indications does not consider the 

problem. Settlement analysis is the most used 

technical approach, followed by efficiency 

formulation and analytical methods.
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