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S Y N O P S IS  : U p  to  now , d e e p  e x cava t ions  in  s oft  s ilty  la c u s t r in e  c la y  ha ve  o fte n  b e e n  c o m b in e d  w ith  g r o u n d  m o ve m e nts  in  th e  s c a le  o f  de c ime te r s . 

D a m a g e s  a ffe c t in g  a d ja c e n t  b u ild in g s  ha ve  b e e n  the  d ir e c t  r e s ult . F o r  th e  e x cava tion w or ks  o f t h e  60  x 60 m  la r g e  a n d  73  m  d e e p  p it  fo r  th e  See-  

a r k a d e n  S t a m b e r g  in  S o u t h e r n  Ba v a r ia  (Ge r m a n y )  s uc h g r e a t  d e fo r m a t ions  c o u ld  n o t  b e  to le r a te d  b e c a us e  o f the  h ig h  d e m a n d s  a t  the  in te g r ity  o f the  

a d ja c e n t  b u ild in g s .  So  by c o ns e q ue n t  us e  o f th e  o b s e r v a t io n a l m e th o d  a  c o ns t r uc t io n  m e th o d  h a d  b e e n  d e v e lo p e d  w h ic h  lim it e d  the  g r o u n d  m o u v e ­

m e n t s  a r o u n d  the  p it  as  fa r  as  po s s ib le . T h e  e s s e nt ia l p o in t  o ft  the  c o ns t r uc t io n  m e th o d  o f th e  p it  is  the  3 ,600 m ^  la r g e  s oilc re te - s lab w ith  a t h ic k ­

ne s s  o f 2  m. It  is  th e  ve ry  fir s t  t im e  th a t  a  s oilc re te - s lab w ith  the s e  g r e a t  d im e n s io n s  ha s  b e e n  c o n s t r u c t e d  in  s oft  s ilty  la c us t r ine  d a y . T h e  p it  ha s  

b e e n  d iv id e d  in t o  th r e e  pa r ts . T he  s oilc re te - s lab a n c h o r e d  by  te ns ile  p ile s  w or ks  as  a  d e e p  ly ing  s t r u t . T hus , t h e  a im  o f  m in im iz a t io n  o f d e fo r m a ­

t io n s  ha s  b e e n  r e a c he d .

IN T R O D U C T IO N S O IL  A N D  G R O U N D W A T E R

N e a r  the  r a ilw a y  s ta t io n  o f S ta m b e r g  a n d  c los e  b y  the  La k e  o f S ta m b e r g  the  

S e e a r ka de n  S t a m b e r g  we r e  e r e c te d c o ns is t in g  o f  a  6 0  m  x  6 0  m  la r ge  

c o m p le x  o f  b u ild in g s  p a r t it io n e d  in  r e s id e n t ia l a nd  bus ine s s  pr e mis e s  o f  3 

a n d  4  s tore ys . T he  p la n n in g  c o nd it io ns  r e quir e d  the  c o ns t r uc t ion  o f  a  two-  

s tor e y  u n d e r g r o un d  g a r a g e  c o v e r in g  the  w h o le  f ie ld  o f  c o ns t r uc t io n  o f  

3 ,6 0 0  m 2. T he  e x c a v a t io n  o f  7 .3  m  d e p th  is  e m b e d d e d  in  the  s o ft  s ilty  

la c us t r ine  c la y .

H ie  c o ns t r uc t io n  a r e a  is  s ur r o unde d  b y  s tre e t b lo c k s  a n d  in  the  nor th- e as t  

d ir e c t io n  the  e x c a v a t io n  p it  r e ache s  n e a r  to the  h is to r ic a l Ha u s  E c ke r  (F ig .l) .

G e o lo g ic a l V ie w

T h e  c o ns t r uc t io n  a re a  is  s itua te d  100 m  no r th  o f the  today 's  s e a s ide  in  the  

r e g io n  o f  a  fo r m e r  g la c ie r  t o n g ue  w he r e  c la y s  a nd  s ilts  ha v e  be e n  de pos ite d  

a t  the  b o r de r  o f a  g la c ie r  la ke . T ha t  s it ua t io n  is  ty p ic a l o f  m a n y  la ke s  in  the  

Lo w e r  Alps  (Ja g a u , 1 9 87 ) (Sc he r zing e r , 1991); the  c lays  a nd  s ilts  are  

s um m a r ize d  as  la c us t r ine  c lays .

A m o n g  the  a llu v ia l de pos its  c la y s  a nd  s ands  we r e  fo u n d  s e d im e nte d  as  de-  

p o s it io n a l te r race s  b y  r ivule ts  w ith  va r y in g  wa te r - be a r ing . Be n e a th  the  

la c us t r ine  c la y s  d e pos ite d  in  the  ho lo c e ne , p le is toc e ne  m o r a ine s  c o ns is t ing  

o f c o m p a c t  g r a v e lly  c la ys  o u tc r o p  in  gre a te r  de pths  (Je r z, 1987).

S u b s o il S it u a t io n

B e lo w  the  f illin g  o f  2  m  th ic kne s s  outc r op  th e  u p p e r  g r ave ls  t ill a  d e p th  o f  

5 m  (F ig .  2 ). It  is  a  q u e s t ion  o f  a llu v ia l de pos its  w h ic h  a re  to  be  r e g a r de d  as 

w e ll- be a r ing  fo u n d a t io n  s o il be c a us e  o f  the  m e d iu m  de ns e  s t r a t ific a t io n . A ll  

the  a d ja c e n t  b u ild in g s  a re  fo u n d e d  in  thos e  grave ls .

Fil ling 

G.» Upper gravels

u .».j  Upper lacust r ine 

clay

G.* l ow er  gravels

u. f, j  Lower  lacust r ine clay

Fig. 1 Locat ion plan wit h excavat ion pit Fig. 2 Soil  profile and soil classificat ion
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Be n e a th  the  up pe r  g r a ve ls  o u tc r o p  the  y o ung e s t  la c us t r ine  c la y  laye rs  t ill a 

de p th  o f  16 m  b e lo w  the  g r o p nd  le ve l, in  the  fo llo w in g  de s igna te d  as  u p p e r  

la c us t r ine  c la y . T he  non- pr e loa de d uppe r  la c us tr ine  c la y  is  o f  p u lp y , s o fty  

a nd  pa r t ly  o f liq u id  c o ns is te nc y . T he  la c us t r ine  c la y  is  m a in ly  to be  r e ga r de d  

as  f in e  s a nd y  s ilt  w ith  fin e  s tr a t ific a t io ns  o f  s ands , s ilts  a nd  c la ys  (F ig .  3).

F ig . 3  Gr a in- s ize  d is t r ib u t io n

T ha t  fin e  s t r a t ific a t io n  s ig n ific a n t ly  s how s  the  d e v e lo p m e n t  o f  non-  

p r e lo a de d  c laye y- s ilty  s o ils  w h ic h  ha ve  be e n  s e d im e nte d  a t  the  s ur fa ce  o f  

m a n y  lake s  in  the  a lp ia n  r e g io n  as  w e ll as  s om e t im e s  fe w  me te r s  unde r ne a th  

w e ll- be a r ing  to p  laye r s  like  the  he r e  o u tc r o p p ing  up p e r  gr ave ls . T he  

c o m p o s it io n  a nd  s tr uc tur e s  o f the  fin e  s e d im e nta t io n  are  ve r y  d iffe r e n t  

S p e c im e ns  o f  la c us t r ine  c la y  m o s t ly  s h o w  h o r izo n ta l laye rs  o f fine  a nd  m o r e  

coar s e  s e d ime nts  w it h  s ig n ific a n t  c ha ng e  o f laye rs . T he  th ic kne s s  o f  the  

laye r s  c o m pr is e s  the  r a ng e  o f o n ly  a  fe w  m illim e te r s  as  w e ll as  s ome  

c e nt im e te r s  r e s u lt in g  fr o m  s e a s ona l d e v ia t io n s  d u r ing  the  s e d im e nta t io n  

pr oce s s .

T he  lo w  p la s t ic  la c us t r ine  c la y s  ha ve  a  p la s t ic ity  b e tw e e n 4  a n d  13 %  in  cas e  

o f  liq u id  lim it s  b e tw e e n 2 0  a n d  3 0 %  (F ig .  4 ) .

plasticity lp

F ig .  4 P la s t ic it y  c ha r t  fo r  la c us t r ine  c la y

Be c a us e  o f  the  g r e a t  s e ns it ive ne s s  c o nc e r n in g  its  s tr uc tur e  the  la c us t r ine  

c la y  c a n  o n ly  b e  c la s s ifie d  c o r r e c t ly  b y  a p p lic a t io n  o f  s pe c ia l s a m p lin g  

me th o d s  a n d  la bo r a to r y  inve s t ig a t io ns . In  c as e  o f  the  Se e a r ka de n S ta m b e r g  

the  u n d r a ine d  s he ar - s tre ngth o f  the  u p pe r  la c us t r ine  c la y  w as  d o m in a n t ly  d e ­

r ive d  b y  me a ns  o f  v a n e  tes ts ; the  va lue s  be tw e e n ( ^ = 1 0  k P a  a nd  cu =  

60  k P a  - o n  an a ve r a g e  o f  35  k P a  - are  in  the  r ange  o f the  s he ar - s tre ngth 

d e te r m ine d  fo r  the  la c us t r ine  c la y  in  the  Bode ns e e  a re a  (Go ld s c h e ide r  e t  a l ,  

1 9 9 1 ) (Ja g a u , 19 9 0 ).

B e lo w  the  u p p e r  la c us t r ine  c la y  oc cur s  a i m  t h ic k , c o m p a c t , pre s s ure - wate r  

b e a r ing  g r a ve l s t r a tum  o f  n o  h o r izo n t a l s ta b ility . Be n e a th  th e  g r a ve l

o utc r ops  flue lo w e r  la c us t r ine  c la y ,  b e ing  in  a c c or da nc e  w it h  the  up p e r  

la c us t r ine  c la y  c o nc e r n ing  its  g r a n u lo m e t r ic  c o m p o s it io n  a nd  p la s t ic ity  b u t  

s h o w in g  a  s t iff  c o n d it io n  w ith  c ons is te nc y  va lue s  be tw e e n ^  =  0 .7 5  a nd

0 .8 5 . T lie  und r a ine d  s he ar - s tre ngth w as  e s t im a te d  w ith

Cy =  35  +  0 .2 5  • Y • z  [ kPa]  £  8 0 k P a

in  a pp r e c ia t io n  o f the  inve s t ig a t io ns  d o c um e nte d  b y  Sc he r zing e r , 1991.

\

G r o u n d w a t e r

T h e  g r o und w a te r  a ppe a r s  a t  2  m  u n d e r  g r o un d  s ur face . It  fo llo w s  w ith  lit t le  

t e m p o r a l d e la y  the  s e a w a te r  le v e l a n d  c ir c ula te s  la r g e ly  in  the  we ll- per-  

m e a b le  g r a ve ls . D u e  to  the  h o r izo n ta l s e a ling  e ffe c t  o f  the  la c us t r ine  c la ys  

the  gr ound- w a te r  ta b le  in  the  lo w e r  gr ave ls  is  pe r che d.

C O N S T R U C T IO N  D E S IG N

T o  gua r a nte e  the  r e s tr ic t ion o f  de fo r m a t io n s  a n d  to  a v o id  d a m a g e s  in  the  

n e ig h b o u r h o o d  a  c o ns t r uc t io n  d e s ig n  has  be e n  d e ve lo pe d  c o n ta in in g  the  

fo llo w in g  c o nd it io n s ;

A p p lic a t io n  o f  d e fo r m a t io n  lim it in g  s uppor ts , e s p e c ia lly  a  d e fo r m a t io n  

lim it in g  s upp o r t ing  p o in t  in  the  h e ig h t  o f  the  b o t to m  o f the  p it  be fo r e  

e x c a va t ing .

Me a s ur e m e nts  to  a v o id  s o liflu c t io n  b e ne a th  th r o ug h  the  s he e t- wall 

in to  the  p it ; tha t  d e fo r m a t io n  m e c h a n is m  caus e s  fa r - r e aching  s e t t le ­

m e n t  in flue nc e s  be c a us e  o f  its  vo lume - c o ns ta nt  flo w , a n d  ha v e  to be  

pr e ve nte d  b y  c o ns t r uc t ive  me thods .

strut

sollcrete-slab
mL _

in jection piles

existing building

/  : ° : a  ‘ Upper gravels

20 kN/m* 

22,5*

0
__ Upper lacustrine clay _r~

sheeting w ail __ __—  — —  — ~

—  — ~  Z  ~  '" I - — — ~  c ,~ 35* 0,25^ V ' * kN/m*

__ 7 ------- — ——  —  _ I <80 kN/m2)
--------L o w e rja c u s tr ln e d a y  - , 30*

F ig .  5 Co n s t r u c t io n  d e s ign  a n d  a ve r age  s o il m e c h a n ic a l c la s s ific a t ion  

va lue s

T he  c o nc e p t  fo r  s o lv in g  the  e x e c u t io n  d e s ign  cons is ts  o f  the  fo llo w in g  fo u r  

par ts  (F ig .  5 );

A p p lic a t io n  o f a  d e fo r m a t io n  lim it in g  b o t to m  s upp o r t  o f  the  sheet-  

w a lls  b y  me a ns  o f  a  s oilc re te - s lab w h ic h  is  w o r k ing  t w ic e , fir s t ly  as  a  

h o r izo n t a l s upp o r t  fo r  the  s he e t- wa ll a nd  s e c o n d ly  as  a  s pr e a d  s tr uc ­

tur e  p r o te c t ing  a g a ins t  s o lifluc t io n  (g r o u n d  fa ilu r e );  the  s oilcre te - s lab  

is  to be  e x e cute d  w h e n  a n  e x c a va t io n  d e p th  o f  1 ,5 m  is  r e a c he d  (F ig . 

S).
Ve r t ic a l a n c h o r ing  o f  th e  s oilc re te - s lab w ith  in je c t io n  p ile s  w h ic h  le e d  

the  lo a d s  in t o  the  s t iff  lo w e r  la c us t r ine  c la y  d u e  to  the  s o lifluc t io n . 

U p p e r  s t iffe n ing  s y s te m w it h  a  r ig id  r e in fo r c e d  c onc r e te  fr a m e  a nd  

t u be  s truts .

D iv id in g  the  p it  in t o  thre e  pa r ts  to  minimize . t h e  s im ulta n e o us  o c c u r ­

r in g  lo a d  c ha ng e s , i.e . to  e x c a va te  in  lit t le  s te ps  to  c o m pe ns a te  d ie  

u n lo a d in g  e ffe c t  b y  a  c o ns e que n t  a p p lic a t ion  o f  to a d  w ith  the  n e w  

b u ild in g  (F ig .  7 ).
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F ig . 6 SOilc r e te  d e v ic e

1.2

Korper (|) bleibt i 
Ruhe

F ig .  9  Vo lum e - c o ns t a n t  f lo w  o f  s o ft  s o ils  in to  a  p it  acc . to  a  

c a lc u la t io n  m o d e l o f  Go ld s c h e id e r  e t  a l„  19 7 4  a n d  a p p lic a t io n  

a c c . to  S c h e r zing e r , 1991

F ig .  7  C o n s t r u c t in g  s e que nce

T h e  c o ns t r uc t io n  m e th o d  o f  the  p it  (F ig .  8 ) w as  inve s t ig a te d  n o t  o n ly  fo r  the  

c la s s ic  s lip  c ir c le  b u t  a ls o  in  r e ga r d  to  the  r ig id  b o d y  fa ilu r e  m e th o d , de ­

m o ns t r a te d  in  F ig .  9  acc . to the  p r o po s a ls  o f  Go ld s c h e id e r  e t  a L, 1 9 74  a n d  

S c h e r z in g e r , 1991 .

F ig .  8 S ta b ilit y  a na ly s is  acc . to  E B  10  o f  E A B  fo r  t he  d e r iv a t io n  o f  

fo u n d a t io n  a n c h o r ing  force s

T h e  a n c h o r ing  fo r ce s , w h ic h  w e r e  le d  in to  the  lo w e r  la c us t r ine  c la y  b y  the  

s o ilc ie te - s la b  a n d  the  in je c t io n  p ile s  we re  s ta te d a t  91 k P a  fo llo w in g  t he  in ­

v e s t ig a t ion  r e s ults  in  r e g a r d  to  the  f lo w  a r o und  d ie  s he e t- wall.

C O N S T R U C T IO N  W O R K

Aft e r  d iv id in g  the  p it  in to  3 fie lds  b y  m e a ns  o f  s he e t- pile  b u lk he a d s  (F ig .  7 ), 

w h ic h  h a v e  be e n p u t  in to  a  s ingle - phas e  d ia p h r a g m - w a ll, 4 ,6 0 0  s o ilc r e te  

c o lu m n s  h a v e  b e e n  p r o d u c e d  fr o m  the  e x c a v a t io n  le ve l o f  - 1 .5  m  (F ig .  10). 

In  b e tw e e n  the  s in k in g  r a n g e  o f  - 7 .3  m  to - 9 .3  m  the  s oilc re te - s lab w o r ks  as  

a  h o r izo n t a l s up p o r t ing  s tr uc tur e  (F ig .  11).

2>e'SsfroJSe

F ig .  10 P la n  o f s o ilc r e te  c o lu m n s  a nd  in je c t io n  p ile s

T h e  s oilc re te - s lab w a s  a nc ho r e d  w ith  1 ,400 in je c t io n  p ile s  o f  17 m  le n g th  in  

the  lo w e r  la c us t r in e  c la y .  W it h  3 %  o f the  in je c t io n  p ile s  the  b o n d  b e tw e e n  

s oilc re te - s lab a nd  lo w e r  la c us t r ine  c la y  w e r e  p r o ve d  b y  m e a ns  o f a  q u a lif i ­

c a t io n  te s t  b y  a p p ly in g  d o u b le  w o r k in g  loa d .
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Ac c .  to  inve s t iga t io n  r e s ults  it  w as  fo u n d  tha t  in  the  fir s t  p r o d u c t io n  ph a s e  n o  

s u ffic ie n t  q u a lit y  o f  the  s oilc re te - s lab w as  a c h ie ve d . T h u s ,  3 2  bore - hole s  

a n d  a d d it io n a lly  tw o  s ha fts  o f  4.S m  in  d ia m e te r  w e re  s unk  d o w n  to g e t  the  

o p p u r t un ity  to  obs e r ve  the  s oilc re te - s lab be fo r e  p e r fo r m ing  the  e x c a va t io n  

w o r k  (F ig .  12a). La te r  o n  the  d ia m e te r  o f  the  s o ilc r e te  c o lu m n s  we r e  p r o ve d  

b y  a  s pe c ia l m e a s ur in g  d e v ic e  (F ig .  13).

M E A S U R IN G  R E S U L T S

T he  h o r izo n t a l m o v e m e n ts  o f  the  s he e t- walls  ha ve  be e n  o bs e r ve d  b y  2 4  in ­

c lino m e te r s  r e a c h ing  d o w n  to  3 0  m  d e p th . T he  d is p la c e m e nts  o f  s he e t- wall 

he a ds  we re  m e a s ur e d  ta c h y m e t r ic a lly  a nd  b y  m e a s ur in g  line s . T h e  sheet-  

w a ll w as  d e fo r m e d  a t m o s t  1 c m  h o r izo n t a lly  a g a ins t  the  p it ; the  w e ll- s up ­

p o r t in g  e ffe c t  o f  the  s oilc re te - s lab is  de m ons tr a te d  b y  the  b e n d in g  d e v e lo p ­

m e n t  c ur ve  in  F ig . 14.

F ig .  11 F ie ld  3  o f  the  b r a c e d  p it  a nd  v ie w  to  the  r a ilw a y  s ta t ion  a nd  the  

L a k e  o f  S ta r nbe r g

Anzeige A (cm)

50 - 

fcO - 

30 - 

20 - 

10 -

y
/

/

, |____,____,____s o ilc r e t e  columns

0,20 0>0 0,40 0,80 1.00 1.20 1,fc0 0 [m]

measuring position

F ig . 12 U nc o v e r e d  s oilc re te - s lab

a )  inv e s t iga t io n  s h a ft  in  fie ld  1

b )  m illin g  m a c h in e  g r in d in g  the  s oilc re te - s lab s ur face

F r o m  in s id e  d ie  inv e s t iga t io n  s ha fts  it  w a s  d is c ove r e d  tha t , ind e e d , the  

s oilc re te - s lab w a s  n o t  fu lly  e x is t ing . In  s pa nd r e l r ange s  par ts  o f  la c us t r ine  

c la y  r e m a ine d  w h ic h  w e r e  s ta b ilize d  b y  bo r e d  pile s .

F ig .  13 Me a s u r in g  d e v ic e

a )  s c h e m a t ic a l d e s c r ip t io n

b )  o p e n e d  m e a s u r ing  d e v ic e  be fo r e  ins e r t ing  in t o  the  p ipe

A ll  s tr ut  fo r c e s  h a v e  b e e n  s upe r vis e d  b y  m e a s ur ing  d e vic e s . In  F ig .  15 

a  ty p ic a l m e a s u r ing  r e s u lt  is  s h o w n . T he  c a lc u la te d  s tr ut  fo r c e  w a s 'n t  e x ­

c e e de d  in  a n y  s tr ut . T h e  me a s ur e d  s tr ut  force s  a re  in  a  r a ng e  o f  1 ,0 0 0  to

2 ,0 0 0  k N  a n d  pos s e s s  the  t y p ic a l d e pe nd e nc e  o n  te mpe r a tur e  (Ro m b e r g  e t  

a L, 19 86 ).
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F ig .  14  Me a s u r e d  s he e t- wa ll d e fo r m a t ions

F ig .  IS  Me a s u r in g  o f  s tr ut  force s

T h e  s e t t le me nts  o f  d ie  a d ja c e n t  b u ild in g s  w e r e  m o n it o r e d  b y  a  fa r - r e aching  

m e a s u r ing  p r o g r a m  t ill 9 0  m  a r o und  the  p i t  110 m e a s u r ing  po in t s  h a v e  be e n  

in s ta lle d  a t  the  a d ja c e n t  b u ild in g s .  F ig .  16 s ho w s  s o m e  ty p ic a l r e s ults  fo r  

b u ild in g s  s itua te d  in  the  d ir e c t  n e ig h b o u r h o o d  o f  the  e x c a v a t io n  p i t

T h e  m o s t  a d ja c e n t  b u ild in g , the  h is to r ic a l Ha u s  E c k e r  ha s  r e c e ive d  settle-  

me n ts  o f  1 .2  c m  a nd  a  t ilt in g  o f  1 :2 ,2 00  as  a  r e s u lt  o f  the  c o ns t r uc t ion  m e a s ­

u r e m e nts  o f  the  S e e a r ka de n. T he  H a u s  Ec ke r  ha s  w ith s to o d  the  s e t t le me nts  

a n d  t ilt in g s  w ith o u t  a n y  d a m a g e  (F ig .  17).

T h e  s e t t le me nts  de c r e a s e  s ig n ific a n t ly  w ith  inc r e a s ing  d is ta nc e  fr o m  the  p it  

(F ig .  18). W it h in  a  d is ta nc e  o f 10 m  the y  s h o w  a n  a ve r age  Va lue  o f  1 c m  a n d  

in  ca s e  o f 2 5  m  the y  de c r e a s e  to  +-  2  m m , va lue s  in  the  r a ng e  o f  m e a s ur ing  

ac c ur a c y .

I ©  I l© l

«

a

F ig .  16 Me a s ur e d  t ime - s e tde me nt de v e lo p m e n t

w Ê Ê m a i

F ig .  17 H is t o r ic a l Ha us  Ec ke r

settlement [cm]

Fig. 18 Measur ed range of set t lements
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F IN A L  R E M A R K S  A N D  P R O S P E C T S

T h e  m e a s ur e d  r e s ults  o f  the  e x c a v a t io n  p it  fo r  the  S e e a r ka de n S ta r nbe r g  e x e ­

c ute d  b y  a p p lic a t io n  o f  the  o bs e r v a t io na l m e th o d  de m o ns t r a te  tha t  in  ca s e  o f  

a  p it  c lo s ur e  in  s o ft  la c us t r ine  c la y  n o  e a r th  a b u tm e n t  c o u ld  be  m o b iliz e d  a n d  

e a r th pr e s s ur e s  m u s t  be  ta ke n fr o m  s t iffe n in g  c o ns t r uc t ion  e le m e nts  a bo ve  

a n d  b e lo w  the  s ub g r a de  s ur fa ce  d ue  to the  d e m a nd s  fo r  d e fo r m a t io n  lim it a ­

t ions  in  the  in n e r  c it y .  Oth e r w is e  gre a t  d a m a g e s  in  the  e x c a va t io n 's  n e ig h ­

b o u r h o o d  c a n  be  e x pe c te d . T h e  s he e t- waU m u s t  h a v e  a  de e p  e m b e d d in g  

d e p th  in  o r de r  to  a v o id  the  vo lum e - c o ns ta n t  la r g e ly  s ide w a r ds  e m it t ing  

s o liflu c t io n  (Sc h e r zin g e r , 19 91 ). I f  the  s he e t- wa ll doe s  n o t  m e e t th is  a im  the  

b o t t o m  m u s t  b e  a nc ho r e d  in  the  d e e pe r  s ub s o il.

F o r  the  fir s t  t im e  a  s uc c e s s fu l e x e c u t io n  o f  a  3 ,6 0 0  m 2 la r g e  s oilc re te - s lab fo r  

the  e x c a va t io n  o f  the  S e e a r ka de n S ta m b e r g  has  b e e n  p e r fo r m e d  w ith o u t  a ny  

d a m a ge s  to  the  a d ja c e n t  a nd  p a r t ly  h is to r ic a l b u ild in g s .  T he  d e s c r ibe d  h o r i­

z o n ta l a p p lic a t io n  o f  s o ilc r e t ing  is  n o t  o n ly  o f  inte r e s t  fo r  de e p  e x c a va t ions  

in  s o ft  s o ils  b u t  a m o n g  othe r s  the re  is  a  po s s ib le  f ie ld  o f  a p p lic a t io n  c o nc e r ­

n in g  the  e n c a s in g  o f e x is t ing  d e p o s it io ns  a n d  s c r ap loc a t io ns  (Nu Bb a u m e r  e t 

a l.),  w he r e b y  it  is  ne ce s s a r y  to  ta ke  as  a  ba s is  fur th e r  m a te r ia l te s t ing  w ith  

r e s pe c t  to the  r e s is ta nc e  a nd  r e s e ar ch w o r k  r e fe r r ing  the  p r o d u c t io n  s e c ur ity  

a n d  pr o ce dur e s  a nd  v e r ific a t io n  m e th o ds  fo r  the  s e a ling  e ffic ie n c y .
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