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Pf = �e �Ka � �0v + 
w �Hw + 20 KPa (2)

Pf = �e �Ka � �v + �w � 
w �Hw + 20 KPa

H � 2D Qo = (3)

�0v = a:
0 � c0
K0 � tan�0

�
1� e�K0�tan�0�HWa

�
+ a:
d � c0
K0 � tan�0

�
e�K0�tan�0�HWa � e�K0�tan�0�Ha

�
+ q0 � e�K0�tan�0�Ha (4)

�v = 
n �H H � 2D Qo = (5)
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=t= 'CU= xOW xDiQo Q_v QO Q=mxy@H |xOvQ=Oyov Q=Wi |xv}tm |x@U=Lt QO

"CU= xOWv xDiQo Q_v QO |OOa |R=UpOt QO
Q=mxy@H Q=Wi u}tND QO |tyt Q=}U@ Vkv |v}tRQ} R ?; R=QD xmv}= x@ xHwD =@ �
"CU= C}ty= R�=L u; x@ \w@ Qt O=Oa= |DUQO w CLY |UQQ@ 'OQ=O pvwD
xOW xO=iDU= =yQ=Wi u}tND CyH \UwDt |v}tRQ} R ?; R=QD R= 'Q=DWwv u}= QO
'u=QyD QyW QO hrDNt pwYi QO |v}tRQ} R ?; C=v=Uwv x@ xHwD =@ =t= "CU=
Q=Wi w j}kOD xv=y=t w |oDiy 'xv=RwQ CQwYx@ |v}tRQ} R ?; R=QD xm CU= QDy@

"OwW RwQ x@ u; T=U=Q@ Q=mxy@H
Q}O=kt =@ |OOa |R=UpOt\UwD xOWx@U=Lt Q}O=kt 'xOWx�=Q=?r=]t x@ xHwD =@ �
u=Wv =Q p=mU=B wr}m 20�25 OwOL QO |Dw=iD '|r}rLD |=yVwQ R= xOt;CUOx@
` VwQ QO ?; Q=Wi C=v=Uwv ?=UDL= sOa p}rO x@ hqDN= u}= "OyO|t
Q=Wi |x�=Q= QO |r}rLD |=yVwQ Ovv=ty |OOa Q}O=kt '|rm Qw] x@ "CU= |OO

"OvyO|t u=Wv =Q |y@=Wt OvwQ 'xOvQ=Oyov
|xOwOLt QO CUWv Q=Okt 'Q=mxy@H Q=Wi R= xOt;CUOx@ G}=Dv CLY |=Q@ �
u}= xmv}= x@ xHwD =@ xm CU= xOt; CUOx@ QDt|r}t 32 45 '9�460 S=QDtwr}m
Q=mxy@H Q=Wi Q=Okt u}= p=ta= =Pr 'OQ=O Q=Qk R=Ht |xOwOLt QO CUWv u=R}t

"CU= ?U=vt
xJQo = =t= 'O=O Vy=m |OwOL =D =Q CUWv u=R}t 'QDq=@ Q=Wi p=ta= =@ u=wD|t �
OwW|tu}tRK]U QOCUWv pQDvmEa=@ 'Q=mxy@H|xOvQ=Oyov |q=@ |=yQ=Wi
Q@xwqa O=} R |r}N |=yQ=Wi p=ta= =t= 'OW Oy=wN Q=mxy@H pQDvm C}=yv QO w
x=oDUO VQ@ CtUk ?} QND Ea=@ Ov=wD|t '|�RH |L]U |=y|oORq=@ O=H}=

"OwW Q}taD CyH u=tR hqD= x=Qty x@ O=} R |=yxv} Ry p}tLD w |Q=iL

|=yVwQ R= xO=iDU= =@ Q=mxy@H Q=Wi |xOWx@U=Lt Q}O=kt |xU}=kt "13 pmW
"u=QyD |wQDt 7 \N |xSwQB QO |OOa w |r}rLD

"9�460 S=QDtwr}m QO pvwD QwLt O=ODt= QO s�=k CUWv Q=Owtv "14 pmW
S=QDtwr}m � OU=BU|UOvytCmQW � |Q=iLlk=D= |xOWj}kOD Q=Wi Q}O=kt "8 pwOH

"�5800 =D 5600
(bar) Q@tJ Q=Wi S=QDt h}OQxv}W}@ xv}tm u=}=B ẁQW

0 6 0 4 5700 5600 1
0 7 0 5 5800 5700 2

S=QDtwr}m � OU=BU|UOvytCmQW � |Q=iLlk=D= |xOWj}kOD Q=Wi Q}O=kt "9 pwOH
"�9600 =D 9300

(bar) Q@tJ Q=Wi S=QDt h}OQxv}W}@ xv}tm u=}=B ẁQW
0 7 0 5 9400 9300 1
0 9 0 7 9500 9400 2
0 8 0 6 9600 9500 3

=yCWwv=B
1. earth pressure balance

2. Chamber
3. Broms
4. Bennermark
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UL 5. Atkinson
6. Potts
7. Davis
8. Leca
9. Dormieux
10. Mohkam
11. Jancsecz
12. Steiner
13. Kovari
14. Anagnostou
15. Broere
16. borehole
17. tyest pit
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