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=yl =N ẁv u}= X=wN Ow@y@ R= |m =L u; G}=Dv xm OW xDN=OQB xOv@UJ |=yl =N

[3]"CU= h=}r= uOwRi= QF= QO
|m}D=DU= Q=DiQ |wQ Q@ xOWs=Hv= u}W}B C=ar=]t =@ |R=wt |Qo}O C=ar=]t
l =N |m}t=v}O Q=DiQ |wQ Q@ u; R= TB |DL w Cmwt h=}r= =@ KrUt |=yl =N
QO |Q}osWJ Ow@y@ Qou=}@ |oty xm 'CU= xOW s=Hv= h=}r= hrDNt `=wv= =@ KrUt
|=DU=Q QO [9�4]"OvDUy h=}r= uOwRi= QF= QO |}xU=t |=yl =N |m}t=v}O X=wN
C=ar=]t CiQW}B u}vJty w l =N K}rUD QO Cmwt C=a}=[ R= xO=iDU= |xar=]t
Qw_vt x@ R}v |}=yVywSB 'Cmwt h=}r= =@ KrUt l =N |m}t=v}O Q=DiQ |xQ=@ QO
"CU= xOW s=Hv= |ki= w s�=k |rm}U |=yQ=@ QF= CLD =yl =N u}= Q=DiQ |UQQ@
xOWKrUt |}xU=t |=yl =N |m}t=v}O Q=DiQ |wQ Q@ xOWs=Hv= C=ar=]t pw= VN@
Q@ T=}ktnQR@ |rm}U |QwLt xU |=yV}=tR; s=Hv= Q@ ptDWt 'Cmwt h=}r= =@

w C}atH Q}osWJ OWQ w wU l} R= `}=vY uwRi=RwQ |xaUwD w |SwrwvmD CiQW}B
C=O�=R sHL V}=Ri= 'Qo}O |wU R= hQYt V}B R= V}@ V}=Ri= 'u; |xH}Dv QO
u}= uOv=txO=iDU= uwO@ "OQ=O x=Qtyx@ hQYt w O}rwD |xrLQt QO =QCmwt CqwYLt
\}Lt QO u=WvOQm =yQ =} =yxr=@ R uiO pLt QO =yv; uOWuwiOt w |D=a}=[ O=wt ẁv
w OOHt |xO=iDU= w Ci=} R=@ CU= |y}O@ "OwW|t \}Lt |oOwr; ?Hwt 'CU} R
|} wHxiQY x@ 'CU} R\}Lt ^iL x@ ltm Q@ xwqa 'O�=R O=wt xvwou}= R= ?U=vt
ltm R}v �=yxr=@ R |DW=Oy@ uiO Rm =Qt C} Q}Ot |q=@ |xv} Ry x@ xHwD =@� |O=YDk=

"Ovm|t
|Q}oQ=mx@ xm 'OwW|t O}rwD u=yH QU=QU QO Cmwt |O=} R Q=Okt xr=U Qy
xO=iDU= OQ=wt R= |m} "OQ=O x=Qty x@ C=a}=[ |yHwD p@=k OYQO u; hQYt w
R= xm =Hv; R= "CU= l =N K}rUD QO u; h=}r= R= xO=iDU= 'C=O�=R ẁv u}= R=
|]}Lt '=yv; \wrNt uOQmsm =QDt w |i=}r= � |Qt}rB C=O�=R w l =N \qDN=
pY=L �h=}r= |=yxDWQ� |D} wkD QYva w �l =N� |rY= |xv}tR =@ ?mQt
Q}=U Ovv=ty u=wD|t =Q \}Lt u}= |Dtw=kt w |Q}PBpmW Q}}eD Q=DiQ 'OwW|t

pw�Ut xOvU} wv �
"1392 8 19 VQ}PB '1392 4 22 x}LqY= '1391 10 17 Ci=} QO %M} Q=D



"""V
}=Ri=

QOC
mwt

h=}
r=u

OwRi
=QF=

|U
QQ@

"|Pivt ?; Q=Wi |=yQoUL |Q}oQ=Qk pLt "2 pmW

"RDQy 2 66 Ot=U@ =@ h=iW lv=D x=oDUO x@ |r=ta= |=yOQwmQ R= |}xvwtv "3 pmW

|WywSB QO x=oDUO u}= |m}v=mt w |m} R}i C=YNWt =@ \=@DQ= QO QDW}@ C=}�RH
[17]"CU= xOW x�=Q= 2009 p=U QO

Q=@ p=ta= C}r@=k =@ xOvv=RQr l} \UwD x=oDUO u}= x@ |r=ta= |rm}U Q=@
xOW O=H}= RDQy 3 33 |xv}W}@ Ot=U@ w QDt|r}t 30 |xvt=O |xv}W}@ =@ l}vwtQ=y
?; Q=Wi QoUL OOa 3 R= |}xQiL '?; Q=Wi |xDUw}B w j}kO C@F |=Q@ "CU=
=yGvUQ=Wi u}= "CU= xOW xO=iDU= Q=@ 0 1 |r= 0 |Q}oxR=Ov= |xvt=O =@ 1|Pivt
Ov=xOW ?Yv x@aH hm QDr}i K]U R= |QDt|Dv=U 27 5 w 17 5 '7 5 |=yR=QD QO
QO |}xQiL Q=Wi |=yQoUL |}=H@=H R= |W=v |=y=]N hPL Qw_vt x@ "�2 pmW�
'ur}D= |rB TvH R= |}=yxrwr \UwD =yQoUL u}= 'l}vwtQ=y |@v=H Q=@ p=ta= QF=
"Ov=xOW C}@FD xOWu}}aD |=yR=QD QO ,=k}kO 'OvDUy pYDt x=oDUO |xQ=OH x@ xm
l} \UwD s}kDUtQ}e CQwY x@ h=iW lv=D x@ |r=ta= l}vwtQ=y ?=DW
QDt|r}t 0 01 CkO w QDt|r}t 30 |xvt=O =@ LVDT ẁv R= |}=H@=H QoUL
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1. pore water pressure transducer (PWPT)
2. skeletal relative density
3. water sedimentation
4. dry tamping
5. moist tamping
6. dry pluviation
7. systematic distrebution
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