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A B S T R A C T : A b o u t 3 0  y e ars ag o  a tra in in g  sp e c ia liz a tio n  "G e o te c h n ic s "  w as c re ate d  at th e  Fre ib e rg  U n iv e rs ity  o f  M in in g  an d  

T e c h n o lo g y . In  th e  f o llo w in g , th e  c o n c e p t o f  th e  train in g  c o u rse  is in tro d u c ed , an d  its re q u ire m e n ts are  e x p la in e d , c h a ra c te riz e d  b y  a 

w id e  b ase  e d u c a tio n , g e n e ra lly  v alid  f o r te c h n ic a l sp e c ia liz a tio n s  at u n iv e rsitie s.

R E S U M E : L a  f i l iè re  "G é o te c h n iq u e "  a é té  c ré é e  il y  a  3 0  an s à l 'U n iv e rs ité  T e c h n iq u e  d e Fre ib e rg . O n  e x p o se ra  le  p ro g ram m e  d 'é tu d es 

ain si q u e  le s  c o n d itio n s  n é c e ssa ire s  à  so n  m ise  e n  p lac e . C e tte  fo rm atio n  e st c a ra c té ris é e  p ar u n e  fo rm atio n  g é n é ra le  trè s  im p o rtan te . L e  

c o n c e p t g é n é ra l d e v ra it v a lo ir  p o u r le s au tre s c u rsu s d 'e n s e ig n e m e n t te c h n iq u e .

1 R E Q U IR E M E N T S  O N  T H E  T R A IN IN G  

S P E C IA L IZ A T IO N

T h e  c o u rs e  o f  stu d y  o f  " G e o te c h n ic ia n s "  o r ig in ate s  b ac k  to  

1 9 6 8 . A t th at tim e  m in in g  in d u stry  w as re c e ss iv e . Fo r  th e  

e x is tin g  e d u c atio n a l an d  re se a c h  c ap a c ity  o f  th e  u n iv e rsity  a 

n o v e l task  w as  to  b e  fo u n d . T h e  e d u c atio n  o f  e n g in e e rs  h as b een  

starte d , w h ic h  w e re  ab le  to  so lv e  p ro b le m s re late d  to  th e  

f o llo w in g  to p ic s :

-  U n d e rg ro u n d  e x p lo ra tio n ;

-  D e sc rip tio n  o f  th e  g e o lo g ic a l  s itu atio n  u n d er task  o rie n tated  

te c h n ic a l a sp e c ts ;

-  D e s c rib in g  in  th e  u n d erg ro u n d  b y  q u an titativ e  p aram e te rs ;

-  M o d e llin g  o f  p ro c e sse s  in  th e  u n d erg ro u n d  an d  su c h , 

e m e rg in g  f ro m  th e  in te ra c tio n  b e tw e e n  u n d erg ro u n d  and  

stru c tu re s ,

• b o th  in  c a s e  o f  su b su rfa c e  c o n stru c tio n ,

• an d  in  c a s e  o f  c o n stru c tio n  o n  th e  su rfac e  o r

• w h e n  s o ils  o r ro c k s  are  u sed  as c o n stru c tio n  m ate rials 

th e m se lv e s .

W ith in , th e  d im e n s io n in g  o f  c o n stru c tio n  p arts is a lso  in c lu d ed .

T h e re  e x is t a  n u m b e r o f  ad d itio n al re q u ire m e n ts o n  th e  

g rad u ate s. T h e y  d o  n o t o n ly  ap p ly  to  g e o te c h n ic ia n s , b u t to  the  

e d u c atio n  o f  a ll e n g in e e rs . Firs t to  an  in c re asin g  e x te n t the  

c o -o p e ra tio n  w ith  e x p e rts  o f  o th e r p ro f e ss io n a l f ie ld s  is 

n e c e ssa ry . R e a d in e s s  as m e n ta l re q u ire m e n t and  a b ro ad  

k n o w le d g e  as  b a s is  o f  m u tu al u n d e rstan d in g  are  n e ed ed . Se c o n d  

a p p ro ac h e s to  le ad in g  o f  w o rk in g  te am s and  to  q u a litie s  as a 

le ad e r o f  w o rk g ro u p s m u st b e  d e v e lo p e d .

T h ird  le a v in g  u n iv e rsity  th e  g rad u ate  starts w o rk in g  f o r an  

e m p lo y e r, w h ic h , b y  all u n d e rstan d in g  fo r p e c u lia ritie s  o f  

p ass in g  f ro m  tra in in g  to  p ra c tic e , e x p e c ts  h is  e m p lo y e e s  to  b e 

so o n  e c o n o m ic a lly  e f f e c tiv e . Ed u c atio n  m u st tak e  th is 

e x p e c ta tio n s  in to  a c c o u n t. Fo u rth  fu rth e rm o re  it m u st b e 

c o n sid e re d , th at a  g rad u ate  le av in g  u n iv e rsity  f a c e s  a 

p ro fe ss io n a l c a rre e r o f  ap p ro x im ate ly  4 0  y e ars , d u rin g  w h ic h  he 

sh o u ld  b e  a b le  at le a s t to  f o llo w  th e  te c h n ic a l ad v an c e  o n  h is o r 

h e r p ro f e ss io n a l f ie ld  and  to  u tiliz e  its  d e v e lo p m e n ts. T ra in in g  

m u st d e liv e r b ro ad  k n o w le d g e  o f  lo n g  l if e tim e  o f f e rin g  the 

g rad u ate  th e  c h a n c e  o f  a c c e s s , u n d erstan d in g  and  p artic ip atio n  

in  d e v e lo p m e n t, an d  w e  w o u ld  b e  g lad , i f  m an y  o f  o u r g rad u ates 

a lso  d ire c tly  p artic ip ate d  in  la tte r in d eed . T h e  e n g in e e r sh o u ld  

b e ar th e  a b ility  to  ju d g e  th e  s c ie n ti f ic  asp e c ts  o f  h is w o rk , and  to  

f in d  th e  b e st an d  m o st e c o n o m ic  so lu tio n  to  g iv e n  p ro b le m s.

R e c e n tly  th e re  h as b e e n  an  in c re a sin g  d em an d  o n  ac tin g  w ith  

aw are n e ss o f  th e  e n v iro n m e n t an d  n u m e ro u s train in g  

sp e c ia liz a tio n s  o rie n tate d  to w ard s p ro te c tio n  o f  th e  e n v iro n m e n t

and  sp arin g  o f  re sso u rc e s  h av e  e m e rg e d . A  s im ila r  w ay  h as a lso  

sh o rtly  b e e n  f o llo w e d  in  Fre ib e rg , w h ic h  h as b e e n  le f t rap id ly  

afte rw ard s h o w e v e r, b e c a u se  w e tak e  th e  v ie w , th at it is  th e  

p erm an en t d uty  o f  all e n g in e e rs  to  a c t aw are  o f  th e  e n v iro n m e n t. 

O f  c o u rse , th e  u n d erstan d in g  an d  k o n w le d g e  o f  m e asu re s  in  

o rd er to  p ro te c t th e  e n v iro n m e n t an d  sp arin g  o f  re sso u rc e s  m u st 

b e  c o m m u n ic ate d  d u rin g  train in g . Fu rth e rm o re , th e  e n g in e e r 

sh o u ld  u n d erstan d  in te rc o n n e c tio n s  o f  h is p ro fe ss io n a l f ie ld  

w ith  so c ia l p ro c e sse s  in  th e  b ro ad e st se n se . A t th e  sam e  tim e , 

th e  train in g  o f  te c h n ic ia n s  at u n iv e rs itie s  sh o u ld  p ro m o te  the  

in sig h t in to  b a s ic  in te rd e p e n d e n c e s b e tw e e n  te c h n ic s  and  

so c ie ty .

2  SO M E  ID E A S A B O U T  B A S IC  E D U C A T IO N  IN  

M A T H E M A T IC A L , N A T U R A L  S C IE N T IF IC A L  A N D  

T E C H N IC A L  T R A IN IN G

En g in e e rs  are  ac tu ated  to  so lv e  th e ir p ro b le m s in te rd isc ip lin ary . 

T h e  c o -o p e ratio n  b e tw e e n  g e o lo g is ts , c iv i l  e n g in e e rs , 

m e c h an ic a l e n g in e e rs  and  e le c tric a l e n g in e e rs  c a n  b e  te rm e d  as 

c la ss ic . M e an w h ile  ad d itio n al p ro fe ss io n a l f ie ld s  o f  n atu ral and  

te c h n ic a l s c ie n c e s  are  p re sen t. A  fru itfu l c o lla b o ra tio n  is o n ly  

im ag in ab le , i f  th ro u g h  m u tu al v ie w  in to  n e ig h b o u rin g  

d isc ip lin e s  re tu rn ed  u n d erstan d in g  is attain ed . T h is  is  a 

s ig n if ic an t reaso n  fo r em p h asiz in g  a b ro ad  b a s ic  e d u c atio n . A  

se c o n d  arg u m en t e m e rg e s  fro m  the  fa c t, th at g e o te c h n ic ia n s  u se  

p ro g re ss iv e ly  m o re  ab strac t m o d e ls to  th e  d e sc rip tio n  o f  

p h y sic a l and  te c h n ic a l p ro c e sse s . Fo r  e x a m p le , in  g e o te c h n ic a l 

te stin g , c o n tro llin g  an d  au to m atio n  sc ie n c e  p lay s  an  im p o rtan t 

ro le  ab o v e  a ll, w h ic h  m o tiv ate s th e ir in c lu s io n  in to  th e  b as ic  

ed u c atio n  p ro g ram . H o w e v e r, w e  are  aw are  o f  th e  f a c t, th at 

g e o te c h n ic ia n s  sh o u ld  n o t b e  req u ired  to  m aste r an y  o f  th is 

f ie ld s , b u t th ey  o u g h t to  k n o w  av a ila b le  m e th o d s, w h ic h  c an  

f in a lly  tu rn  o u t to  b e  re le v an t. T h e y  sh o u ld  b e  ab le  to  fo rm u late  

th e ir p ro b le m s in  th e  lan g u ag e  o f  o th e r p ro f e ss io n a ls  an d  to  tak e  

ad v an tag e  o f  e lab o rate d  resu lts.

3 SC H E M E  O F T H E  C O U R S E  

M ain  to p ic s  o f  th e  c o u rse  are

-  p ro fe ssio n a l train in g  in  g e o s c ie n c e s , g e o lo g y , g e o p h y sic s , 

e n g in e e rin g  g e o lo g y . So il  m e c h a n ic s  and  ro c k  m e c h a n ic s  

are  a lso  in c lu d ed . L atte r su b je c ts  are  n o t re s tric te d  to  

c la ss ic a l m e th o d s, b u t b e in g  e x te n d e d  b y  tre atm e n ts b ased  

o n  c o n tin u u m  m e c h an ic s .
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-  m ath e m atic a l an d  n atu ral s c ie n ti f ic a l  b a s ic  e d u c atio n , fo r 

e x a m p le  m a th e m a tic s , in f o rm a tic s , p h y s ic s , c h e m istry ,

-  te c h n ic a l b a s ic  to p ic s ,

-  te c h n ic a l su b je c ts  o f  c iv i l  e n g in e e rin g  o r m in in g  o p tio n ally  

c h o o s e n  b y  th e  stu d en ts,

-  su b je c ts  f ro m  th e  se r ie s  o f  stu d iu m  g e n e rate .

T h e  stru c tu re  o f  th e  c o u rse  c o rre sp o n d s  to  th is  re q u ire m e n ts in 

th e  f o llo w in g  q u an tita tiv e  re la tio n s :

-  g e o s c ie n c e s : 2 5 ,6  %

-  m ath e m atic a l an d  n atu ral s c ie n tif ic a l e d u c atio n : 2 4 ,6  %

-  te c h n ic a l b a s ic  e d u c atio n : 1 7 ,4 %

-  m in in g  an d  c iv i l  e n g in e e rin g  sc ie n c e s : 2 7 ,2  %

-  stu d iu m  g e n e ra le , law , e tc .: 5 ,1 %

A f te r  an  in itia l p e rio d  o f  p ra c tic a l in s tru c tio n  in  in d u stry  o f  

ab o u t 2  m o n th s d u ratio n , th e  tra in in g  o f  g e o te c h n ic ia n s  at th e  

u n iv e rsity  c o n s is ts  o f  9  te rm s re g u lar stu d y  tim e  w ith  an  o v e ra ll 

v o lu m e  o f  le c tu re s  o f  2 9 2 5  h o u rs. In  th e  last te rm s a  d e g re e  

d isse rta tio n  m u st b e  c o m p le te d . W e  e m p h as iz e  p ra c tic a l ac tiv ity  

d u rin g  stu d ie s  an d  re q u ire  th e  stu d e n ts to  c o m p le te  a  p erio d  o f

6  m o n th s p ara lle l p rac tic a l in stru c tio n  u n til th e  f in a l e x am .

A f te r  ab o u t 3 0  y e a rs  o f  tra in in g  w e  c a n  c o n sid e r the  

u n iv e rsity  c o u rs e  " g e o te c h n ic s "  to  b e  a  su c c e ss . Ev e n  in  

e c o n o m ic a lly  d if f ic u lt tim e s , g rad u ate s o f  th e  sp e c ia liz a tio n  

h av e  a lm o st b e e n  a b le  to  f in d  a jo b  in  an  e m p lo y m e n t 

c o rre sp o n d in g  to  th e ir tra in in g .

4  S U M M A R Y  A N D  O U T L O O K

A d ap ted  to  c h a n g in g  e c o n o m ic a l and  te c h n ic a l d e v e lo p m e n ts, a 

s c h e m e  o f  th e  u n iv e rs ity  c o u rse  " g e o te c h n ic s "  at th e  Fre ib e rg  

U n iv e rs ity  o f  M in in g  an d  T e c h n o lo g y  ( T U  Be rg a k a d e m ie  

Fre ib e rg )  h as b e e n  c re ate d , w h ic h , in  o u r o p in io n , in  th e  

e le m e n ts  o f  its  stru c tu re  c o rre sp o n d s  to  th e  d e m an d s o n  

g e o te c h n ic ia n s  in  ad e q u ate  p ro p o rtio n s. C h a ra c te ris tic  to  th e  

c u rric u lu m  o f  th e  c o u rs e  is its  o rie n tatio n  to  a  b ro ad  e d u c atio n  

in  b a s ic  su b je c ts . U n iv e rs ity  stu d ie s sh o u ld  o n ly  c la im  a  c e rta in  

lim ite d  am o u n t o f  tim e . T h e  art o f  th e  d e sig n  o f  a  c u rric u lu m  fo r 

u n iv e rsity  tra in in g  c o u rs e s  m e an s  a lw ay s to  f in d  a  b e st 

c o m p ro m ise . O n  th e  o n e  h an d , th e  fu rth e r ad ju stm e n t o f  th e  

c o n te n ts  o f  in d iv id u al s u b je c ts  w ill b e  d isc u sse d  in  fu tu re , 

c o n c e rn in g  th e  c h o ic e  o f  th e  to p ic s  an d  th e  fo rm  o f  p re se n tatio n  

re late d  to  a p p lic a tio n s . O n  th e  o th e r h an d , in  te c h n ic a l, 

p ro f e ss io n a lly  o rie n tate d  le sso n s  th e  e x p an sio n  o f  th e ir 

s c ie n ti f ic a l  b a s is  is  e ss e n tia l.
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