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%OwW xO=O Vy=m |v=tR s=o '=yu=tr= O=OaD
en+1
j = �t� C

�z8>>>>>><>>>>>>:
(1�Gs)

�
D(enj )D�1(1+enj )�(enj )D

(1+enj )2

�
(enj � enj�1)�

1

w�B�A1=B

2664(enj � enj�1)�
(enj )D+1=B�1

1+enj
� (enj�1)D+1=B�1

1+enj�1
�z

+ (enj )D+1=B�1
1+enj

� enj+1�2enj +enj�1
�z

3775
9>>>>>>=>>>>>>;

+enj (7)

|=yxv=O XwYNt uRwGs '|v=tR s=o |xOvQ=tW n 'xQo xQ=tW j jwi sD} Qwor= QO
"OvDUy u=mt w u=tR |=yQwLt QO xm@W O=a@= ?}DQDx@ �z w �t w 'l =N Ot=H

|RQt \}=QW
|RQt w x}rw= \}=QW CU= sRq 1 |xrO=at pL |=Q@ 'OW QmP QDV}B xm u=vJ
|=Q=O =OD@= QO xOWxDN} Q l =N |x}q xm u}= x@ xHwD =@ "OvwW ^=Lr R}v ?U=vt
%=@ CU= pO=at 1 |xrO=at |x}rw= \QW u}=Q@=v@ 'CU= CN=wvm} |x}rw= |r=oJ
e(z; 0) = e0 0 � z � zt (8)

pm `=iDQ= zt w 'OwW|t |Q}oxR=Ov= q=@ CtU x@ l =N |x}q hm R= z u; QO xm
l =N |x}q K]U xm =Hv; R= "CU= |O=t C=YDNt sDU}U QO xOWxDN} Q |x}q
|}q=@ RQt |wQ �u� |i=[= |}xQiL ?; Q=Wi 'CU= O=R; |WmxR \}=QW ^=Lrx@

%xH}DvQO "OwW|t lryDUt ,=a} QU
u(zt; t) = 0 (hr=9)

%s} Q=O 'OW=@ Q}PBPwiv R}v l =N |x}q hm xJv=vJ
u(0; t) = 0 (hr=10)

Oy=wN u}vJ |RQt \QW 'u=} QH OwHw sOa p}rOx@ Q}PB=vPwiv hm l} |wQ |rw
%Ow@

@u
@z

(0; t) = 0 (hr=11)

OvJ u=tRty s}mLD |R=UpOt C}r@=k 'xOWx}yD pOt xHwD p@=k |=y|oS} w R= |m}
QO \QW wO p=ta= 'l =N |x}q l} R= V}@ OwHw CQwY QO "CU= l =N |x}q

"CU= |QwQ[ Qw=Ht l =N |x}q wO Qy u}@ RQt
u1 = u2 ; k1

1 + e1
@u1
@z

= k2
1 + e2

@u2
@z

(hr=12)

CU= |QwQ[ 'CU= pNrND C@Uv 1 |xrO=at |xDU@=w Q}eDt xm u}= x@ xHwD =@ =t=
xO=iDU= =@ =Pr "OvwW u=}@ pNrND C@Uv ?ULQ@ x}rw= \QW Ovv=ty R}v |RQt \}=QW
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"|D=iUi TQ x}q l} |vRw s}mLD |R=UpOt "2 pmW

x=Qtyx@ CU= xOW x�=Q= 1923 p=U QO xm s}mLD |xrO=at w xOWx}yD |}xv=}=Q
QO '1986 p=U QO xOW x�=Q= |OOa |=yVwQ G}=Dv w |}=QLY |=y|Q}oxR=Ov=
QO xJ 'OwW|t xOy=Wt xm u=vJ "CU=xOW xO=O u=Wv ?2 w hr= 2 |=ypmW
jta QO pNrND C@Uv `} RwD Q=Owtv QO xJ w �hr=2pmW� u=tR � CUWv Q=Owtv
Q}O=kt =@ pOt R= pY=L G}=Dv u}@ |@ wN |Q=oR=U '�?2pmW� RwQ 400 R= TB
hqDN= w 'OQ=O OwHw Qo}O |OOa |=ypOt G}=Dv w |}=QLY |xOW |Q}oxR=Ov=
QO hqDN= R=|W=v '|OOa |=ypOt Q}=U G}=Dv w pOt G}=Dv u}@ OwHwt R}J=v
p[=iD pL VwQ w 'xOW ?=NDv= xDU@=w Q}eDt 'xOW xO=iDU= C=YDNt sDU}U
|=Q@ �1923� s}mLD |xrO=at R= xO=iDU= xm |r=LQO "CU= 'xOW xDiQo Q=mx@ OwOLt
pw] QO k wmv C=Q}}eD w nQR@ VvQm C=QF= u; QO xm |vRw s}mLD OvwQ |R=UpOt
w OwW|t s}mLD MQv |v}@V}B uOW QDOvm ?Hwt 'CU= xOWv xDiQoQ_vQO s}mLD
s=o w |Oa@l} u=tr= 50 R= xr�Ut u}= |OOa |R=UpOt |=Q@ "OQ=Ov |OQ@ Q=m ,qm

"CU=xOW xO=iDU= x}v=F 104 |v=tR

pNrND C@Uv =@ l =N |x}ql} s}mLD |OOa |R=UpOt
Q=@ QU w uRw u=t-=wD QF= CLD CN=wvm} |x}rw=

C@Uv w 7=2m |x}rw= `=iDQ=x@ TQ |x}ql}|vRw s}mLD|v}@V}B x@ xr�Ut u}=
967=5kg=m2Q=@ QU l} QF= CLD xm 'OR=OQB|t 14 8 CN=wvm} |x}rw= pNrND
|Q}PBsm =QD\@=wQ "�3 pmW� OQ=O|WmxR u=mt= q=@CtU R= =yvD w xOW xO=O Q=Qk R}v

[21]R= %Ov=CQ=@a TQ |x}q u}= |Q}PBPwiv w
e = 7=72(�0)�0=22 (kPa) (hr=14)

k = 2=93056� 10�12(e4=65) (m
s

) (?14)

|v=tR s=o w |Oa@l} u=tr= 50 R= 'xr�Ut u}= QO s}mLD |OOa |R=UpOt |=Q@

"7 & �t2i; dt2i� |v=tR s=o w l =N |=yx}q uDN} Q u}@ |v=tR |xrY=i "6 &l =N
�nei� =yu=tr= O=OaD "8 &l =N |x}q Qy (eoi; hoi) x}rw= pNrND C@Uv w `=iDQ=

"l =N |x}q Qy QO
u=vJ w OQ=O |oDU@ =y?=wH |=Q@ Q_v OQwt CkOx@ ne |=Q@ |@=NDv= Q=Okt
V}=Ri= =@ CU= sRq ?re= |OOa |Q=O}=B=v R= |Q}owrH |=Q@ 'OW u=}@ ,q@k xm
'xt=vQ@ \UwD |=y|OwQw uOv=wN R= TB "OwW xO=O Vy=m |v=tR s=o '=yu=tr= O=OaD
"OwW|t ẁQW 'OW Oy=wN Q=QmD l =N |=yx}q O=OaD x@ xm xt=vQ@ |rY= |xkrL
C@Uv ' �zji� 10|O=t sDU}U QO C=YDNt pt=W 'x}rw= \}=QW =OD@= xkrL u}= QO
uOW xi=[= |x_Lr QO '��ji� 11u} Qrw= sDU}U QO C=YDNt w '�eji� pNrND
'QF-wt VvD %pt=W |}=yv \}=QW 'u; R= TB "OwW|t x@U=Lt O}OH l =N |x}q Qy
��fji; efji; �0fij� u} Qrw= C=YDNt sDU}U QO |}=yv C=YDNt w pNrND C@Uv
|=yxQo |=Q@ 'xOW xOwRi= |x}q uRw CLD �Sfi� pm |}=yv CUWv u}vJty w
|xkrL 'x}rw= C=@U=Lt s=Hv= R= TB "OwW|t x@U=Lt O}OH |x}q w |r@k |=yx}q
=D =} |Oa@ l =N |x}q uDN} Q u=tR =D xrLQt u}= QO "OwW|t ẁQW xt=vQ@ swO
pL =@ |v=tR s=o Qy QO 'OwW|t u}}aD Q@ Q=m \UwD xm Q_v OQwt u=tR l} x@ uO}UQ
'u} Qrw= C=YDNt u; R= xO=iDU= =@ TBU w 'pNrND C@Uv 1 |r}Uv=Qi}O |xrO=at
|xHQO w 'OwHwt l =N |=yx}q |=yxQo |=Q@ |i=[= |}xQiL ?; Q=Wi w 'QF-wtVvD
u=}=B swO |xkrL 'xtD=N Q=}at -=[Q= =@ "OvwW|t x@U=Lt �Uavg� pm\UwDt s}mLD
OW Oy=wN Q=QmD jwi pL=Qt ,=OOHt 'O}OH l =N |x}q OwHw CQwY QO "OQ}PB|t
|=yx}q |t=tD |=Q@ C=@U=Lt s=Hv=� |rY= |xkrL s=tD= Q=}at |Q=QkQ@ =D xt=vQ@ w
pNrND C@Uv C=Q}}eD "1 %R= Ov=CQ=@a xt=vQ@ u}= |=y|HwQN "O@=}|t xt=O= �l =N
w x}q jta QO |i=[= |}xQiL ?; Q=Wi C=Q}}eD "2 &u=tR pw] QO w x}q jta QO

"u=tR pw] QO CUWv C=Q}}eD "3 &u=tR pw] QO
|=ypmWQ}}eD =@ |vRw s}mLD Ov};Qi |R=UpOt Q@ xwqa xOWx}yD |}xv=}=Q pOt
\}=QW CLD s}mLD 'Q=@ QU w uRw s-=wD QF= CLD s}mLD |R=UpOt |}=v=wD R= 'nQR@
|=yxQwO pw] QO s}mLD w '|}x}q OvJ l =N s}mLD 'CN=wvm} Q}e |x}rw= pNrND
|NQ@ pOt |HvUCLY R= TB 'Oa@ |=yCtUk QO xm CU= Q=OQwNQ@ R}v uOQmQB

"OW Ovy=wN xO=O u=Wv =yC}r@=k u}= R=

pOt |HvUCLY
s}mLDV}=tR;l} G}=Dv R= 'xOWx}yD |}xv=}=Q |xt=vQ@ G}=DvCLY |@=} RQ= Qw_vtx@
u}= QO "[20]OwW|t xO=iDU= 'CU= xOW x�=Q= 1986 p=U QO xm |}=QLY |vRw
x@ uwDU l} QO OQwiRov}m x@ swUwt |D=iUi TQ |x}q l} |vRw s}mLD V}=tR;
xOw@CN=wvm} x}q pm QO xm � 18 8 |x}rw= pNrNDC@Uv w 6=33m|x}rw= `=iDQ=
|WmxR QF=Q@ l =N uwDU u}= QO |vRw s}mLD "CU=xDiQo Q=Qk |UQQ@ OQwt '�CU=
|WvD xvwoI}y V}=tR; u}= QO "CU= xOW s=Hv= |Oa@l} CQwYx@ q=@ R= xiQ]l}
CQwY l =N |x}q uRw QF= CLD \ki s}mLD w xOWv p=ta= l =N uwDU |q=@ QO
430 |=Q@ TQ CUWv w pNrND C@Uv V}=tR; u}= s=Hv= pw] QO "CU= xDiQo
u}= |=Q@ xOt; CUO x@ |Q}PBPwiv w |Q}PBsm =QD \@=wQ "CU= xOW C@F w V}=B RwQ

[20]"R= Ov=CQ=@a TQ
e = 12=19(�0)�0=29 (kPa) (hr=13)

k = 1=41� 10�11(e4=11) (m
s

) (?13)

|xt=vQ@ R= xO=iDU= =@ |D=iUi TQ |vRw s}mLD OvwQ |v}@V}B R= pY=L G}=Dv
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�CN=wvm} Q}e |x}rw= pNrND C@Uv \}=QW� 13|}xrLQt

=Pr "OvwW|t xDN} Q |r@k Kr=Yt |wQ ,=@DQt O}OH Kr=Yt |}xrLQt uOQmQB QO
Q[=L j}kLD QO xm u}= x@ xHwD =@ '=yxQwO u}= pw] QO s}mLD |R=UpOt Qw_vtx@
sRq 'CU= xOW xO=iDU= OwOLt p[=iD pL VwQ w |O=t C=YDNt sDU}U R=
O=H}= O}OH |=yxQo 'xr�Ut|v=mt 14|R=U=RHt QOl}Uqm |=yVwQ Ovv=tyCU=

"OvwW
pw] QO l}Uqm |R=U=RHt VwQ QO 'OwW|t xOy=Wt 5 pmW QO xm u=vJ
|xw}W l} u}= [10]"OwW|t xi=[= O}OH xQo l} |v=tR s=oQy QO uOQmQB |=yxQwO
CUOx@ |v=tR s=o Q@ |v=mt wtv s}UkD R= uOQmQB MQv u; QO xm CU= pwtat w xO=U
wtv u}@ O}OW |oDU@=w u}= '[10] u}kkLt R= |NQ@ |xDio x@ OwHw u}= =@ "O};|t
|Qw]x@ 'Ovm|t O=H}= |OOa p}rLD QO =Q |OH |ia[ x]kv |y=o |v=tR w |v=mt
QO s}mLD |R=UpOt |=Q@ =Q jwi |R=U=RHt |xw}W R= xO=iDU= '|oDU@=w u}= xm
|v=tR xR=@ QO K} QY CQwYx@ xm 1 |xrO=at R= xO=iDU= =@ uOQmQB |=yxQwO pw]
Qw_vt x@ xm OW O=yvW}B 1992 p=U QO xJQo = "OR=U|t umtt=v =Q xOW xrwtQi
|v=tR s=o Qy QO xQo l} uOwRi= |=Hx@ ' |v=tR w |v=mt wtv wO uOQm pkDUt
j}kLD u}= QO xm |r[=iD sD} Qwor= OQwtQO R}v VwQ u}= =t= 'OwW xi=[= xQo u}OvJ
'�6 pmW� |Qo}O |R=U=RHt VwQ R= j}kLD u}= QO =Pr "OWv `k=w QFwt xDiQ Q=mx@

"OW xO=iDU=
|R=UpOt u=mt= w xOQm =OH sy R= =Q |v=mt w |v=tR wtv wO |@ wNx@ VwQ u}=

"�|v=tR s=o Qy QO xQo l} uOwRi=� l}Uqm |R=U=RHt VwQ "5 pmW

s}mLD |R=UpOt Qw_vtx@ j}kLD u}= QO xO=iDU= OQwt |R=U=RHt VwQ "6 pmW
"|}xrLQt uOQmQB VwQ QO |vRw

w uRw QF= CLD CN=wvm} |x}rw= pNrND C@Uv =@ l =N x}q l} s}mLD "3 pmW
"Q=@ QU

QF= CLD CN=wvm} x}rw= pNrND C@Uv =@ l =N x}q l} s}mLD |R=UpOt "4 pmW
"Q=@ QU w uRw u=t=wD

u=tR � CUWv |=yQ=Owtv ?}DQDx@ ?4 w hr=4 |=ypmW "OW xO=iDU= x}v=F 104

"OvyO|t V}=tv xr�Ut u}= |=Q@ =Q xr=Ul} |i=[= |}xQiL ?; Q=Wi p}iwQB w
Q=}U@ j}kLD u}= QO xOWx}yD pOt G}=Dv Q=Owtv wO Qy QO 'OwW|t xOy=Wt xm u=vJ
w '1980 p=U QO xOWx}yD |OOa pOt |va} '[21] Qo}O pOt wO G}=Dv x@ l}ORv

"OQ=O =yv; =@ |@ wN j@=]D w CU= '=O} Qwri x=oWv=O \UwD xOWx}yD pOt
?Hwt xr�Ut u}= QO Q=@ QU p=ta= 'OwW|t xOy=Wt ?4 pmW QO xm u=vJ
l} O=H}= xH}DvQO w 'K]U |m}ORv QO |Q}PBPwiv w pNrND C@Uv O}OW Vy=m
|i=[= |}xQiL ?; Q=Wi |q=@ u=}O=Qo ?Hwt Qt= u}= "CU= xOW |L]U |xDUwB
j} Q] R= Q=@ QU p=ta= |R=Uy@ |xw}W |Q}oQ=mx@ u}=Q@=v@ "CU= xOW x}L=v u}= QO
V}=Ri= =Q s}mLD u=tR '|L]U |xDUwB p}mWD Q]=Nx@ CU= QO=k 12|Q=Po VWwB
QF= CLD u=tRty s}mLD Ov};Qi p}rLD QO pOt |}=v=wD |xOvyOu=Wv p=Ft u}= "OyO

"CU= Q=@ QU w uRw
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QQ@"`iO pLt pN=O x@ xOWxDN} Q Kr=Yt |xvq=U `=iDQ= "1 pwOH
(ft) `=iDQ= p=U (ft) `=iDQ= p=U (ft) `=iDQ= p=U
32 086 1972 12 261 1964 0 311 1956
33 411 1973 14 234 1965 1 637 1957
34 83 1974 16 266 1966 3 246 1958
36 427 1975 19 727 1967 6 506 1959
37 857 1976 21 274 1968 8 204 1960
38 531 1977 22 956 1969 9 272 1961
40 686 1978 24 916 1970 10 633 1962
41 106 1979 31 437 1971 11 08 1963

|v=wD CqO=at VR=Q@ =@ "[22]CU= xOW x�=Q= `iO pLt u}= QO xOWxDN} Q Kr=Yt
\@=wQ '[22]1985 p=U QO xOW x�=Q= |y=oW}=tR; |=yV}=tR; G}=Dv x@ 6 w 5

%Ot; CUOx@ xOW |@ wQ}q Kr=Yt |=Q@ Q} R |Q}PBPwiv w |Q}PBsm =QD
e = 5=626(�0 + 0=041)�0=1472 (kPa) (hr=15)

k = 2=89� 10�14(e7=725) (m
s

) (?15)

'uOQmQB pw= p=U |=Q@ p=U 0 5 |v=tR xR=@ R= xO=iDU= =@ xr�Ut u}= |OOa |R=UpOt
2 w 'x}v=F 1600 |v=tR s=o 'uOQmQB |xQwO Qo}O p=U 23 |=Q@ p=U 1 |v=tR xR=@
`=iDQ= C=Q}}eD Q=Owtv "CU= xOW s=Hv= 'xOWxDN} Q |x}q Qy |=Q@ |Oa@l} u=tr=
pY=L G}=Dv OwW|t xOy=Wt xm u=vJ "CU= xOW x�=Q= 7 pmW QO u=tR =@ Kr=Yt
|v}@V}B G}=Dv =@ |@ wN Q=}U@ j@=]D xm u; Q@ xwqa xOWx}yD |}xv=}=Q |xt=vQ@ R=
"CU= |}=QLY |xOW|Q}oxR=Ov= Q}O=kt x@ l}ORv Q=}U@ 'OQ=O 1985 p=UQO xOW
xOWx}yD pOt xm CU= u; R= |m =L `iO C=}rta p=U 24 pw] QO ji=wD u}= OwHw

"CU= ?U=vt |ak=w |}=QLY |vRw s}mLD p�=Ut |R=Ux}@W |=Q@

|Q}o xH}Dv
C=Q}}eD w pY=L |=yVvQm uOw@nQR@ p}rOx@ 'sQv |=yl =N |vRw s}mLD OvwQ QO
|=v@tQ@ xm l}Uqm s}mLD |=yx} Q_v 's}mLD pw] QO |Q}PBsm =QD w |Q}PBPwiv
R= O}=@ w OvQ=@Da= Ok=i OvQ=wDU= =yVvQm uOw@lJwm Q}_v xOvvmxO=U C=}[Qi

"OwW xO=iDU= nQR@ |=yVvQm Q@ |vD@t |=yx} Q_v
p[=iD VwQx@ 1967 p=U QO xOW x�=Q= |xrO=at |OOa pL =@ j}kLD u}= QO
CLD =yvD|vRw s}mLD Ov};Qi |R=UpOt|}=v=wD xm OW x}yD|}xv=}=Q pOtl} 'OwOLt
'CN=wvm} Q}e |x}rw= pNrND\}=QWCLD 'Q=@ QU w uRw u=t-=wD QF=CLD 'x}q uRw QF=
xO=iDU= =@ u}vJty "OQ=O =Q OQ=wt u}= ?}mQD w x}qOvJ |=yl =N |vRw s}mLD R}v w
Qo}Om} R= |v=tR w |v=mt wtv uOQmpkDUt |=Q@ VywSB u}= QO |O=yvW}B |xw}W R=
|r=wD xvwoQy CU= QO=k xOW x}yD pOt '|}xrLQt VwQ x@ uOQmQB u=tR COt pw] QO
|=}=Rt Qo}O R= "Ovm p}rLD Q=@ QU uwO@  =@ R}v =Q um =U s}mLD w uOQmQB |=yxQwO
=@ |r=wDt uOQmQB |=yxQwO |R=UpOt R= Q}ex@ xm CU= u}= |R=U=RHt |xw}W u}=
u}= R= xQwO l} pw] QO uOQmQB MQv C=Q}}eD uDiQoQ_vQO u=mt= 'Cw=iDt |=yMQv

"CU= xOW sy=Qi R}v C=}rta
w OwOLt p[=iD VwQ x@ 1967 p=U QO xOW x�=Q= |xrO=at |OOa pL QO

"u=tR=@ xOW |@ wQ}q Kr=Yt `=iDQ= C=Q}}eD "7 pmW

sy=Qi =Q 7 K} QY |r[=iD sD} Qwor= R= xO=iDU==@ uOQmQB |=yxQwO pw] QO s}mLD
"Ovm|t

CQwY V ( m
day ) MQv =@ uOQmQB pta xJv=vJ '|}xrLQt uOQmQB |xw}W QO

pN=O x@ xOWxDN} Q O=wt `=iDQ= t1 (day) u=tR COt R= TB xm OwQ|t Q=_Dv= 'OQ}o
pw] QO xm Kr=Yt |vRw s}mLD =t= "OW=@ h0 = V � t1 (m) Q@=Q@ `iO pLt
xOWxDN} Q O=wt `=iDQ= ,qta xm OwW|t ?Hwt 'OyO|t MQ |}xrLQt uOQmQB |xQwO
|=Q@ wQ u}= R= "OW=@ h0 (m) R= QDsm 't1 (day) u=}=B QO `iO pLt pN=O x@
'OwW ?=NDv= QDlJwm t1 |v=tR xR=@ pw] xJ Qy '\}=QW u}= QO s}mLD |R=UpOt
C}ak=w x@ xOWxDN} Q Kr=Yt |=Q@ h0 `=iDQ= uDiQo Q_v QO 'QDsm s}mLD ẁkw p}rOx@
'OQ=O Q}F-=D xDiQoCQwY s}mLD u=R}t Q@ R}v uOQmQB MQv |oQR@ u}vJty "CU= QDl}ORv
uOQmQB |xQwO pw] QO |QDsm s}mLD 'OW=@ QD`} QU uOQmQB MQv xJQy xm |Qw]x@
?}DQDu}O@ "OQm ?=NDv= t1 |=Q@ =Q |QDnQR@ Q=Okt u=wD|t xH}DvQO w 'OyO|t MQ
?=NDv= lJwm |i=m |xR=Ov=x@ t1 l} 'uOQmQB MQv x@ xHwD =@ =OD@= 'j}kLD u}= QO
`iO pLt QO OwHwt O=wt `=iDQ= x@ h0 |xR=Ov=x@ |v=tR xR=@ u}= u=}=B QO w 'xOW
xR=@ pw] QO 'xDUw}B uOQmQB |xw}W |=Hx@ 'ZQi u}= =@ Ck}kL QO "OwW|t xi=[=
t1 |v=tR xR=@ pw] QO TBU "OwW|t xDiQo Q_v QO |v; CQwYx@ uOQmQB t1 |v=tR
OwHwt Kr=Yt `=iDQ= |=Q@ s}mLD Ov};Qi pkDUt |v=tR w |v=mt wtv l} ?=NDv= =@
|xDi=}s}mLD `=iDQ= x@ h0 xR=Ov=x@ '|v=tR xR=@ u}= |=yDv= QO "OwW|t |R=UpOt
=D C=}rta u}= "OwW|t |R=UpOt O}OH `=iDQ= s}mLD TBU w 'xi=[= OwHwt
wO xm |rt=a =yvD p@k Cr=L x@=Wt u}=Q@=v@ "OW Oy=wN Q=QmD uOQmQB |xQwO u=}=B
7 |r[=iD sD} Qwor= |OOa |Q=O}=B u}t-=D 'OOvw}B|t sy x@ =Q |v=tR w |v=mt wtv
|r=wDt uOQmQB |=yxQwO |R=UpOt R= Q}ex@ 'VwQ u}= R= xO=iDU= =@ u}vJty "CU=
uOQmQB C=}rta R= xQwO l} pw] QO MQv uOw@ Q}eDt u=wD|t 'Cw=iDt |=yMQv =@
?=NDv= =@ '�OW=@ jta QO `iO pLt K]U O=a@= Q}}eD Q]=Nx@ Ov=wD|t xm � R}v =Q
QO CUWv Q}O=kt jwi VwQ R= xO=iDU= =@ 'u=}=B QO "OQm ^=Lr Cw=iDt |=yh0
Ovy=wN xU}=kt |r@k |xOW |Q}oxR=Ov= Q}O=kt =@ w x@U=Lt |}=QLY `iO pLt l}

"OW

15 `iO pLt
`=iDQ=x@ |}=yR} Ql =N =@ xm CU= 2500acre CL=Ut x@ |}x}L=v `iO pLt
C@Uv =@ xOW |@ wQ}q Kr=Yt \UwD `iO pLt u}= "CU= xOW QwYLt 28ft
|xvq=U `=iDQ= u=R}t 1 pwOH QO "CU= xOW QB p=U 24 |] w 9 |x}rw= pNrND
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R= QDW}@ CUWv Q=Okt w QD`} QU s}mLD OvwQ sQv |r}N |=yl =N s}mLD QO uwJ xm
|=yVvQm uDiQo Q_v QO 'OvyO|t u=Wvl}Uqm s}mLD |=yx} Q_v xmCU= |Q}O=kt

"CU= |QwQ[ sQv |r}N |=yl =N s}mLD p}rLD QO kw mv C=Q}}eD w nQR@

xO=iDU= xm OW xOy=Wt 's}mLD pw] QO k w mv C=Q}}eD p=ta= |=Q@ |v=wD `@=wD =@
sD} Qwor= QO "OyO|t |QDy@ |=y?=wH |v=mt xR=@ |R=U=RHt |=Q@ wQUB VwQ R=
|Q=O}=B=v CU= umtt q=@ |=yu=tr= O=OaD R= xO=iDU= CQwYQO 'pY=L |r[=iD
pY=L G}=Dv "OwW xO=OVy=m |v=tR s=oCU= sRq CQwYu}= QO xm OyO MQ |OOa

CWwv=B
1. con�ned disposal facilities (CDF)
2. mine tailing dams
3. �nite strain
4. stress-free state
5. buoyant stress
6. quiescent consolidation
7. �nite di�erence
8. backward-di�erence
9. explicit scheme
10. material coordinate system
11. eulerian coordinate system
12. capping
13. stage �lling
14. discretization
15. craney island
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