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ABOUT APPLICATION NATURAL THRUST OF GROUND IN 
CONTROL OF IRREGULAR INCLINATION

Summary. There was investigated possibility control o f  irregular inclination originating 
under influence counteracting moment through creation o f counteracting moment including to 
action natural thrust o f  ground without entrance in active zone o f  foundation weight part.

O WYKORZYSTANIU NATURALNEGO CIŚNIENIA GRUNTU PRZY 
KIEROWANIU NACHYLENIEM BUDYNKU

Streszczenie. Rozpatrzono możliwość kierowania nachyleniem budynku, powstającym 
pod wpływem momentu przechylnego, poprzez wywołanie momentu przeciwdziałającego, 
włączając do pracy naturalne ciśnienie masywu gruntu, bez wkraczania w aktywną strefę 
zagrożonej części fundamentu.

K p e H  h j i h  n o B o p o T  oT H O C H T ejihH O  ro p H 3 0 H T a jii> H O H  o c h  M o ry T  n o j i y n a T b  B c e  

c o o p y a c e H H a ,  e c j iH  o c H O B a im e  3 a rp y > K eH O  H ecH M M e ip H H H O  h j ih  H ecH M M e ip H H H O  

H a m ia c T O B a H H e  rp y H T O B  o T H O C H T ejib H o  B e p T H K a jib H o ii  o c h  c o o p y iK e H H s .  H a H 6 o j i b m y i o  

o n a c H O C T b  K p e H  n p e H C T a B jw e T  h j ih  b h c o k h x  c o o p y x c e H H H  (a b iM O B b ie  T p y 6 b i ,  6 a n iH H , y 3 K H e  

3JtaH H fl n O B b im e H H O H  3Ta»CHOCTH H AP-). B 3TOM C J iy n a e  K p eH  n pH B O A H T  K pa3B H T H K ) 

A o n o j iH H T e j ib H o r o  m o m c h t b , K O T o p b iñ  b  c b o k ) o n e p e n b  c n o c o S c T B y e T  y B e j in n e i iH io  K p e H a . 

h t o  M OJKeT n p H B e c T H  k  n o T e p e  y c t o h h h b o c t h  c o o p y x c e H H H  H a  o n p o K H U b iB a H H e .

KoiIOHHbl H CTeH bl, He CB«3aHHbie JKéCTKO C OCTaJIbHblMH KOHCTpyKHHHMH, MOryT TaK/Ke 

n o j iy n a ib  KpeH H3-3a HepaBHOMepHbix ocaAOK ocHOBaHHs. E c jih  xce h c k j h o h c h o  

nepeM em eH H e h x  BepTHKajibHoii nacTH  b  ropH30HTajibHOM HanpaBJieHHH, t o  n p n  pa3BHTHH
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K p eH a  OCHOBaHHa B H e cy m H X  XOHCTpyXUHaX (KOJIOHHax, nepeK pblT H H X  H H p .)  B03HHKaK)T 

f lo n o n H H T e jib H b ie  y c H j in a .  B ea H H H H a  3 t h x  y c R i r a ñ  o n e iiH B a io T c a  n p n  paccM O T peH H H  

OflHOBpeM eHHOH paG oT L I 3THX KOHCTpyKUHH C ip y H T aM H  OCHOBaHHa.

B H H a c e H e p H O H  n p a x T H x e  n a c T O  B C T p e n a e r c a  K p e H  B b ic o T H b ix  c o o p y a c e H H H , t .  e. n o B o p o T  

B O K p y r  ro p H 3 0 H T a jiB H O H  o c h .  H e c M O T p a  H a  t o ,  h t o  b  H e x o T o p b i x  c n y n a a x  a n a  B b i c o r a b i x  

c o o p y * e H H H  a o n y c x a i o T c a  o n p e a e n ë H H b i e  B e p T H K a jib H b ie  o c a a ic H ,  o a H a x o  x p e H  h x  

o rp a H H H H B a e T  n o  a s y M  n p H H H H a M :

а )  n p n  x p e H e  y c j io /K H a e T c a  s x c n j i y a T a u n a  c o o p y a œ H H H , T a x  x a x  n p n  s t o m  n p o H c x o a a i  

3 H a H H T e iib H b ie  r o p n 3 0 H T a J ib H b ie  n e p e M e m e H H a ,  o c o 6 e H H O  b  B e p x H e i i  n a c r a ,  a  

r o p H 3 0 H T a j ib H b ie  3 J ie M e H T b i ( n e p e x p b i r a a ,  j i e c r a H H i i b i e  x n e T X H  h  ap .) n o a y n a i o T  H a x a o H ;

б )  p e 3 x o  y B eaH H H B ae T ca  a x c u e H T p n c H T e T  y c n a n a ,  n e p e a a B a e M o r o  Ha ocH O B aH H e, 

B 0 3 p a c T a e T  o n p o x H a w B a io u iH H  m o m c h t , h t o  MO>xeT npH B ecT H  x  n o T e p e  ycT O H H H B O cra h 

o n p o x n ab iB aH H K D  c o o p y ac e H H H .

K p e H  B b ico T H b ix  c o o p y a c e H H H  B 03H H xaeT  n p n  H epaB H O M epH bix  o c a a x a x  OCHOBaHHa. I l p n  

3TOM H cxpH B H H ioT ca  c o o p y a c e H H a  h  b  h x  C T eH ax , 6 a a x a x ,  n a H T a x , a n a c j jp a rM a x  h  a p y r n x  

x o H C T p y x u n a x  B 03H H xaiO T  ao ö aB O H H b ie  p a c T a rH B a ro u jH e  H a n p aa c eH H a , B b i3b iB aiom H e 

H e a o n y c T H M b ie  T p em H H b i.

npH  pa3BHTHH HepaBHOMepHbix ocaaox  MeHaeTca apxHTexTypHbiñ o 6 j i h x  coopyaceHHa. 

n o  3THM npHHHHaM aOHXCHa 6bITb OipaHHHeHa HepaBHOMepHOCTb ocaaox OCHOB3HHH, a a a  

nero  BBoaHTca ycaoBHe

AS  < [AS],

rae :

AS - HepaBHOMepHOCTb ocaaxn  ocHOBaHHH n o a  pa3HbiMH (J)yHaaMeHTaMH (HapyacHbiMH h 

BHyTpeHHHMH cTeHaMH n a n  kohohhoh) no  pacHëTy;

[AS1] -  n p e a e a b H O  a o n y c T H M a a  HepaBH O M epH O C Tb o c a a K H , y cT aH aB JiH -B aeM aa  n o

HopM aTHB H biM  a o x y M e H T a M  ( n o  C H n n y ,  T Y ,  F O C T  h  a p . ) ,  B 33 b h c h m o c t h  o t  BH aa 

c o o p y ac e H H H .

H epaB H O M epH O C T b o c a a x n  o c h o b h h h h  B bi3biB aeT  H e T o a b x o  x p e H , h o  h  n p o rn ö , B b ira ö , 

n e p e x o c  h  x p y n e H H e  u e a n x o M  c o o p y ac e H H H .

B o ô m e M  B H a e  a e t j io p M a iiH H  n p n  H ep aB H O M ep H b ix  o c a a x a x  o c h o b b h h h  c o c t o h t  h 3  

cy M M b i c a a r a e M b ix  o c a a o x :

S  =  S y n ,  +  Sparyn ., +  ^ paccmp »
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rae:

S  - ocauxa b  pe3yjibTaTe yMeHbiueHHa nopacTocra rpyHTOB noa B03,neHCTBneM 

yBejiHHHBaromHxca HanpaaceHHH b  ocHOBaHHH Kan b  pe3yjibTaTe 3arpy3KH 

paccMaTpHBaeMoro (JiyHflaMeHTa, Tan h  3arpy3KH c o c c h h h x  (JiyHflaMeHTOB;

S p a j y n *  '  o c a n K H  <J>yHnaMeHTa, CBH3aHHbie c  p a3 y n jio T H eH H eM  B epxH H X  c jio e B  rp y H T a , 

3 a j i e r a io m H x  H e n o c p e a c T B e H H o  HH>Ke flH a  KOTJiOBaHa;

S íb¡„ -  o c a iu c a  3a  c n é T  BbwaBJiHBaHHa rpyH T a H3 - n o a  4 >yH,aaMeHTa b CTopoHbi h  B B epx n p n  

p a 3 BHTHH 3 0 H nJiaCTHHeCKHX n e 4>opMauHH;

Spaccmp " oca^xa, pa3BHBaiomaacH 3a ch6t yBejiHHeHHa OKHMaeMocra rpyHTOB n p n  

pa3rpyxceHHH hx CTpyKTypbi.

H epaB H O M epH bie oca^K H  y r iJ io r a en H a  ( S ywi) n p oaB Jia ioT ca  n o n  B0 3 fleHCTBHeM  

HanpaxceHHH Bbirne BenHHHHbi n p H p o jiH o ro  (S b r ro B o r o ) HaBJieHHa rpyH T a, npH  KOTopbix 

rpyH T fle<J>opM HpyeTca. /J e ^ o p M a iiH a  p a 3 BH BaeTca 3a  chct yM eH biueH H a o 6 béM a n o p ,  

ynjiOTHeHHa h (J)opMOH3MeHeHHa b n p e a e j ia x  y n p y rH X  ae(J)opM auHH n o n  B03fleñCTBHeM 

K acarejibH bix  H anpaaceH H H . y n p y r a e  zieiJiopM auHH 4>opMOH3MeHeHHa oobiHHO bo mhoio p a 3 

M eH biue f le 4 )opMaHHH ynjiO TH eH H a. FIoaTOMy ocanK H , p a 3 B H B aiom H eca rro/r BoaneñcTBH eM  

MecTHOH H a r p y 3KH, o r a o c a T c a  k ocanK aM  ynjiOTHeHH a, xo T a  b hhx B xon aT  h y n p y r u e  

ae<J)opMaiiHH <J)opMOH3M eHeHHa. 3 t h  ocanK H  n o n  OTnenbHbiMH HacraM H c o o p y * e H H a  

06bIHH0 HeOaHHaKOBbl, T. e .  HepaBHOM epHbl, TBK KaK OHH B0 3 HHK3IOT nO CJieayiOIUMM 

npHHHHaM :

- pa3 JiHHne H H aceH epH o-reoJiorH H ecK H x y c n o B H íí (ciioH C T ocTb H an jiacT O B aH H a) b  n p e n e n a x  

n n o m a n n  co o p y a ceH H a ;

- HeoflHHaKOBaa nuoraocTb rpyHTa (HepaBHOMepHbie BKJHOHeHHa);

- HeoflHHaKOBaa narpy3Ka Ha (JiyHuaMeHT;

- o c a u x a  (JiyHaaMeHTa o t  BUHaHHa 3a r p y 3KH cocenH H X  (JiyHnaMeHTOB;

- npn HeoaHOBpeMennoM 3arpyaceHHH (JiyHnaMCHTOB b n e p u o n  B03Beaenna coopyxceHHH b 

nepBbie ronbi 3KcnnyaTaiiHH B03HHKaioT HepaBHOMepHbie ocanKH ynjiOTHeHHa;

- npn HenojiHoñ 3arpy3Ke OTnenbHbix (JiyHnaMeHTOB ohh nonynaioT ocanxy MeHbiue 

npeaycMOTpeHHOH npoeKTOM, hto aBJiaeTca npHHHHoñ HepaBHOMepHoñ ocanKH; h t. a. 

HepaBHOMepHbie ocanKH pa3ynjiOTHCHHa pa3BHBaioTca non neiícTBHeM Beca

co o p y iK eH H a , x o r a a  o h  M eH b iu e  6 b iT O B o ro  a a B a e H H a  rp y H T a , t . e . B e c a  B b iH y T o ro  rp y H T a  n p H  

OTKonKe KOTJiOBaHa. 3 t o  o 6 b a c H a e T c a  TeM , h t o  npn OTKonKe KOTJiOBaHa b  p e 3 y jib T a T e
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yaaaeHHH rpyHTa npoHcxoaHT pa3ynjioTHeHHe rpyHTOB OCHOBaHHH hjih HepaBHOMepHbie 

noÆHATHfl ^Ha KOTJiOBaHa. 3 to  b aajitHeHineM npHBOHHT k HepaBHOMepHbiM ocaaxaM 

O C H O B aH H H .

O c a z iK H  B b in H p a H H H  ( S „ „ „ )  C B H 3 an b i c  p a3 B H T H eM  n jia c T H H e c K H X  f le ( j)o p M a u H H  r p y H T a  

O CH O BaH H H . n o  n o n o  in  B e  >KëcTKHX (JiyH flaM eH T O B  p e a K T H B H o e  A aB JieH H e  p a c n p e a e n a e T C H  

H e p a B H O M e p H o . f l a a c e  r ip H  H e 6 o j i b m o f t  n a r p y 3 x e  n o n  x p aH M H  « J iy H n aM eH T a  B 03H H K aeT  

a a B j ie H H e ,  n p H B o n n m e e  k  p a 3 B H T H io  3 0 H  n jia c T H H e c K H X  a e tJ io p M a u H H . B c n e a c T B H e  a r a x  

a e ( j3 o p M a n H H  n p o H c x o n n r  nepepacnpeaeaeHHe n a B J ie iiH H  n o  n o n o m  B e (J jy H n a M e H ia ,  

y M e H b m e H H e  h h t c h c h b h o c t h  a a B Jie H H H  n o n  x p aH M H  h  y B e j iH n e H H e  b  c p e a n e ñ  h x  n a c r a .  

T a x o e  n e p e p a c n p e a e a e H H e  n p o H c x o a H T  H 3 -3 a  T o r o ,  h t o  b  3 0 H a x  n a a c r a n e c K H X  n e ^ o p M a u H i i  

r p y H T b i  O CH O BaH H H  o O n a n a f O T  6 o j i b m o ñ  n o a a r a H B O C T b i o  3 a  c h S t  ae < J> opM ai;H H  n a a c r a n e c K H x  

3 0 H  b  C T o p o H y  o t  ( J iy H a a M e H T a  h  B B e p x , n p H  3 t o m  n p o H C X O flH T  y n n o T H e H H e  rp y H T O B  b 

H a n p a B J ie H H H  n e c J io p M a iiH H  s t h x  3 0 h .  ü o  M e p e  3 a rp y 3 K H  (J iy n a a .M e H T a  y B enH H H B aiO T C H  30H bi 

n a a c r a n e c K H x  a e ^ o p M a i r a f l  h  o c a a x n  B b in H p a H H H . O c a a x a  B b m n p a H H H  o n p e a e n a e T C H  Ha 

o c H O B e  p e in e H H H  C M em a H H O H  3 a a a H H  T e o p H H  y n p y r o c r a  h  T e o p H H  naacTHHHOCTH.

n p n  o T x o n x e  K O T a o B a H a  r p y H T b i  OCHOBaHHH oÔ H axcaiO T C H  h  n o a s e p r a i o r c H  B 0 3 ac H C T B H io  

p a a a  (J ia K T o p o B , b  p e 3 y a b T a T e  K O T o p b ix  m o k c t  6 b m >  H a p y u ie H a  h x  n p H p o a n a n  c r p y x T y p a  -  

n p o H 3 0 H a e x  p a c c T p y K T y p H p o B a H H e .  H 3 - 3 a  3 T o r o  h 3 m c h h i o t c h  h x  < J )H 3 H x o -M e x aH H H ecx H e  

CBO H CTBa, yB ejiH H H B ae T C H  ciK H M aeM O C T b  h  y M e H b in a e T C H  c o n p o T H B a e H H e  rp y H T O B  c a B H r y .  

h t o  O T p ax caeT C H  H a  H ep aB H O M e p H O H  o c a a x e  (J iy H a a M e H T a .

OnpeaeaeHHe HepaBHOMepHocra ocaaxn cBoaHTCH k  pacnery ocaaxn B c e x  (JiynaaMeHTOB, 

OTHHnaiomHXCH apyr o t  apyra rayÖHHOH 3aaeraHHH, pa3MepaMH noaouiBbi, 

HHTeHCHBHocTbK) aaBaeHHH no noaouiBe, BJiHHHHeM 3arpy5KeHHH coceaHHx cjiynaaMeHTOB u 

xapaxTepoM HanaacTOBaHHH rpyHTOB. 3Han ocaaxy Bcex ({lyHaaMeinoB, no pajHocra 

HaxoaflT aöconioTHoe 3HaneHHe HepaBHOMepHOCTH ocaaxn, t .  e .

^ S qCk . ~  ^ m ax  ~  $  mm >

rae:

S max, S min -  M a x c H M a n b H b ie  h  M H H H M a a b H b ie  3H äH eH H H  o c a a o x  c o c e a H H x  ( [ ly n a a M e n T O B .

H epaB H O M epH O C T H  o c a a x n  MONCHO B b ip a 3 HTb BeaH H H H O H , O TH eeëH H O H  X ea H H H U e a>IHHb] 

x o H C T p y x u H H  (JiyH aaM eH T O B  :
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rae:

/  -  paccT O H H H e M e a ta y  o c h m h  4>yH aaM eH T0B , a a io m H X  o c aa K H  S max h  S m m .

B  o 6 m e M  c a y n a e  u a c T b  nepaB H O M epH ocT H  o caaK H  B bi3bm aeT  K peH , a  o c T a rib H a a  a o j i a  -  

nepeK O C  KOHCTpy k u h h , o n n p a jo iu H x c a  H a b t h  $ y H a aM e H T b i. 0 6 a  B H aa  a e4 )o p M a u H H  b 

He p a 3 p e 3 H b ix  K O HCTpyKUHax (6 a a K H , n e p e x p b iT H a , n p o r o H b i ,  apK H , (j)epM bi h  t . a . )  

Bbi3biBaiOT a o n o a H H T e a b H b ie  y c H a u a .  I l p n  K peH e  a r a  y c n a n a  b o 3h h k b io t  BCJieacTBH e T o r o ,  

HTO u e m p a j ib H O  H a rp y a ce H H b ie  <J)yHaaM eHTbi C T peM aT ca a a T b  o c a a K y  6 e 3  n o B o p o r a  

n o a o u iB b i ,  a  pa3B H T H e K p eH a  B bi3biB aeT  n o B O p o T  B e p ra K a jib H b ix  KOHCTpyk u h h  (K oaoH H bi, 

CTeHbi, a H a(} )p a rM b i h  t . a - ) -  n o B o p o T  B o x p y r  C B oeñ o c h  n p H B o aH T  k  b o 3h h k h o b 6 h h k ) b 

Bep T H K aab H b ix  KOHCTpy K U H ax H 3 rH 6 a io iu H x  m o m c h t o b . E c jih  B epT H K aabH bie  KOHCTpy k u h h  

o ô a a a a io T  H e 6 o u b iu o H  h c ö c tk o c t b io , t o  y x a sa H H b ie  y c H J in a  H e3H aH H TejibH bi h  aecj)opM auH H  

K peH a H a x o a a T c a  b  n p e a e a a x  a o n y c T H M b ix  b c jih h h h .

r ie p e K o c  H e p a 3 p e 3 H b ix  KOHCTpy k u h h  n p n B o a H T  k  n o aB JieH H io  b  h h x  ao n o jiH H T e J ib H b ix  

H3TH 6aíO iU H x ycH JiH H . ü o c K O Jib R y  K peH  c o o p y a c e H H a  A S K/KH H e B bi3biB aeT  c y u jecT B eH H b ix  

ycHBHH b ro p H 3 0 H T a n b H b ix  s jie M e H T a x  KOHCTpy k u h h ,  ae(J)opM auH H  n e p e K o c a  m o> kho  

BbIHHCUHTb H e OT T 0pH 30H T ajlbH 0H  JIHHHH, a  OT JTHHHH K peH a. T o r a a  OTHOCHTeabHyiO 

HepaBH O M epH O CTb o c a a K H , K O T opaa n p n B o a H T  k  n e p e K o c y ,  m o x ch o  HaíÍTH H3 B b ipaaceH H a

A S  =  A S  -  A S  .nepeKOC k-peii

K p e H  ( A S kyW()  co o py> K eH H a h j ih  e r o  u acT H  H a x o a a T  n o  pa3H 0CTH  S  h x  KpaÜHHX 

(JïyHaaM eHTOB, K O T o p y io  o t h o c b t  k  p a c c T o a H H io  Me » a y  ocaM H  s t h x  (JtyuaaM eH TO B . 

A H aao rH H H O , n p H  BbiHHCJieHHH n p o r a ó a  h j ih  B b ir a 6 a  f  y u H T b m aio T  o ó i u h h  KpeH 

c o o p y a c e H H a , o n p e a e j i a a  H3 B bipaaceH H a

/ = S 3 - I - ( S 1 + S2),

r a e :

S j  -  o c a a K H  b  c e p e a H H e ,

S ]  h  S 2  -  o c a a K H  b  K paH H H x y u a c T K a x  (JiyH aaM eH T a co o p y aceH H H . B  3 to m  c a y u a e  

OTHOCHTejibHbiH n p o r u 6  6 y a e T

r a e :

L  -  a JiH H a ae (J)o p .M H p y eM o ro  y u a c T K a  CTeHbi c o o p y a œ H H a  KpeHOM.
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K p e H  K p y r j i o r o  <J>yH,ztaMeHTa n p n  B H eueH T p eH H O M  e r o  3 a r p y » c e H H H , h c x o ^ h  H3 

p a ccM O T p eH H a  a e (J )o p M a u H H  j iH H e iiH o  a e iJ io p M H p y e M o r o  n o j iy n p o c T p a n c T B a ,  m o x h o  

BBiHHCJiHTB n o  4 > o p M y jie :

tgO = -
E  d }c p

rae:

M n -  M OM eHT o t  H op M aT H B H b ix  H a r p y 3 0 K b  B ep r a K a iib H O H  n n ocK O C T H , n p o x o n a m e i i  n o  

OflHOM y H3  n n a M e T p o B  ^ y n n a M e H T a ;

d -  a n a M e T p  n o n o n i B b i  4 >yH H aM eH Ta;

Ecp h  p Cp  -  cp e flH ee  3HaneHH e b  n p e n e n a x  aKTHBHOii 30Hbi M o a y jia  ae<|>opManHH h 

K oaiJj^m iH eH T a I ly a c c o H a  rpyH T a.

H 3  B bim eH 3JioaceH H oro B b iT ex aer, h t o  xp eH  coopyxceH H H  B03HHKaeT b  pe3ynt.T aTe 

HepaBHOM epHbix o c a a o x  ocH O B aH nii, pa3B H BaeTca n o n  aencTB H eM  yB ejinneH H a 

o n p o K n a b iB a io m H x  m o m c h t o b  h  co3flaeT  aB apnH H bie c n T y a n n n  3 a a H n n  H a onpoxH A bm aH H e.

Y n p a B J ia T b  xp eH O M  c o o p y x c e H H H  m o x c h o  t o j i b x o  n p o T H B O B e co M  o n p o x n a b iB a i o m e M y  

M O M eH T y, B x j u o n a a  b  p a 6 o T y  6 b iT O B oe a a B j ie H H e  r p y H T O B o r o  M a c cH B a . l l o a x a io H e H H e  a n a  

JIH X BH aanH H  HJIH OCTaHOBXH p a 3 BH TH a X p e H a  COOpyXCeHHH 6 bITOBbIX a a B n eH H H  m o x c h o  n o -  

p a 3 HO M y. B o n e e  p an H O H ajib H b iM  a B J ia e T c a  n p n M e H e H n e  r o p H o n p o x o a n e c x o r o  c n o c o 6 a , 

x o T o p b in  n o 3 B o a a e T  BX JiioH H Tb 6 biT O B b ie a a B a e H n a  r p y H T O B o r o  M a c c H B a  b  p a S o T y  n p oT H B  

o r ip o K H a b iB a r o m H X  m o m c h t o b  c o o p y a c e H H i i ,  n p o H 3 B o a H T b  6 e 3 o n a c H y i o  p a 3 p a 6 o T x y  rp y H T a  

n o a  (J’y H aaM eH T aM H  H M e io m n x  x p e H  c o o p y a c e H H H , H e  B T o p r a a c b  b  a x T H B H y io  3 0 H y  

3 a r p y > x e H H o r o  y n a c T x a  ocH O B aH H a.

Recenzent: Doc. dr inz. Marian Kawulok

Abstract

Building inclination would occurred if  foundation was made ... i f  irregular stratification 

occurred under buildings in vertical profile. Irregular inclination is the largest hazard for high 

buildings. In extreme cases building inclination may reduction to loss o f  building stability.

Generally deformations in irregular subsidence o f  foundations connects with addition 

particular subsidence:
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^  ^  y m  ^  ptnyni ^tthin ^  paccmp »

where:

Syp, " subsidence as a result o f ground porosity reduction under influence o f  increasing 

tensions in foundation as a result weight o f  foundation so weight o f  adjoining 

foundations,

Spvyiv, '  subsidence o f  foundation connected with loosening o f  upper strata o f ground, located 

below bottom o f excavation,

S au„ - subsidence as a result pressing out o f  ground from under foundation on walls and 

upwards with development o f plastic deformations,

S mp ‘ subsidence expanding as a result enlargement o f  ground compressibility relief their 

structure.


