
�14
00

�Q=y
@'h

}QW
u=Qt

a|
UOv

yt
86

�75
"X

'1/
2|

xQ=t
W'

37
�2

|xQ
wO

|W
ywSBCUWv KqY= QO QF-wt |=yQDt=Q=B |UQQ@

|vRlH VwQ x@ |vD@ |=yxR=U |B uQ=kDt=v
�OWQ= |U=vWQ� � |t=QDL= Q@m = |ra

�Q=}Wv=O� �xk}H |v=]rU u}UL
�Q=}O=DU=� |aQi |�=[Q uULQ}t=

u=H}=@ QP; |vOt O}yW x=oWv=O '|UOvyt w |vi |xOmWv=O

w uQ=kDt CUWv xm OW=@|t R} Q@D QyW jQW p=tW QO |k]=vt xrtH R= xDWQi |wm
O=H}= |L=Q] ha[ w |m}vmDw�S p}qO x@ u; QO xOW E=OL= |=yu=tDN=U QO uQ=kDt=v
xr}Uw x@ CU}=@|t 'OwQ QD=Qi =yxt=vu}}; R=HtQ}e xOwOLt R= xR=U CUWv Qo = "CU= xOW
'u; |=}=Rt p}rO x@ |vRlH VwQ 'xar=]t u}= QO "OOQo K}LYD 'CUWv KqY= C=}rta
QO "CU= xDiQo Q=Qk |UQQ@ OQwt |vD@ xk@] 4 w 6 '8 xR=U xU CUWv KqY= Qw_vt x@

CUWv u=R}t xm Ovm|t =O}B xt=O= |OL =D =ylH \UwD wQ}v p=ta= 'VwQ u}=
KqY= C=}rta QO xm |}=y`tW "O@=} Vy=m umtt Q=Okt u} QDtm x@ |B CN=wvm} Q}e
C=}rta s=Hv= pw] QO 'OvwW|t xO=iDU= lH ptar=Tma |wQ}v u}t-=D |=Q@ CUWv
|B Q@ =ylH \UwD |r=ta= |wQ}v CyH hqN QO s�=k |}=Hx@=H Q=JO |vR lH

|}=Hx@=H p=tDL= w OwW|t `tW lwv Q} R l =N sm =QD Ea=@ CUWv u}= RwQ@ "OW Ovy=wN
"OyO|t Vy=m =Q CUWv KqY= R= Oa@ xR=U

aliakbar.ehterami@gmail.com
hsoltani@azaruniv.ac.ir
rezaei.ah@azaruniv.ac.ir

KqY= 'xR=U � l =N VvmQOv= '|B uQ=kDt=v CUWv '|vD@ xR=U %|O}rm u=oS=w
"|OOa xar=]t '|vRlH 'CUWv

xtOkt "1
QO %OvwW|t |Ov@s}UkD xDUO wO x@ =yWwQ u}= [2]"Ov=xO=O x�=Q= =Q 4nv}rvwDwQm}t
OwW|t R=QDty xR=U |wU wO xOQmv CUWv CtUk Q@ CUWv p=ta= =@ pw= xDUO
OwN pwk=W Cr=L x@ xR=U =D OvQ@|t q=@ =Q xOwtv CUWv CtUk swO xDUO QO w

[4w3]"OUQ@
CQ=@a u; s=v uO}vW =@ xm =}r=D}= |=R}B QyW QO '=R}B |N} Q=D GQ@ CN=U
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1. soil extraction
2. compaction grouting
3. Jacking
4. Micro tunneling
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