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=wy ?=@L uOv=t |k=@ =@ 'Qo}O hQ] R= "OwW|t Q=Wi C�=Qk QO =]N O=H}= ?Hwt
=y?=@L 'R=@ ?; u=} QH x@ QoUL p=YD= pLt xm CU= sRq 'QoUL |xv=yO QO
Oy=wN Q=Wi C�=Qk QO =]N O=H}= ?Hwt Q=m u}= xm OwW pYDt ,=OOHt w GQ=N
x@ p=YD= R= xO=iDU= 'xOWQmP |=]N Vy=m =} hPL CyH |O=yvW}B VwQ "OW
?Yv p=YD= |RmQt \N R=QD Q} R QO Q=Wi QoUL 'u; QO xm 'CU= 8 pmW CQwY
=Pr 'OQ}o|t Q=Qk |RmQt \N |q=@ QO =wy |=y?=@L xmv}= x@ xHwD =@ w OwW|t

QO pwrLt |=y?=@L QF= Vy=m CyH Q=Wi |=yQoUL |O=yvW}B p=YD= "8 pmW
"?;

Q=@ QU p=ta= |=Q@ sRq |wQ}v xm CU= xOW xO=iDU= QDt|Dv=U 7 |xv}W}@ |}=Hx@=H
p}rO "OwW|t u}t-=D =ylH I}�wU C}r@=k =@ |m}rwQO}y AtB l} R= xO=iDU= =@
'8OQ=O =ylH Q=Wi Q=Okt |DUO w xDUw}B pQDvm x@ R=}v xm QwmPt sDU}U R= xO=iDU=
QO Q=Wi Q=Okt 'l}D=twD= CQwYx@ xm |m}rwQO}y lB Qw=B sDU}U =@ xU}=kt QO

"CU= QDu}}=B Q=}U@ Ct}k 'Ovm|t u}t-=D w pQDvm =Q =ylH

x=oDUO |m}rwQO}y |=yVN@ "3"2
CtUk wO x@ |m}rwQO}y VN@ 'xOW QmP |rN=O V}=UQi |xar=]t x=oDUO QO
s}UkD ?; Q=Wi pQDvm w u}t-=D sDU}U w xvwtv x@ |OwQw |rQDvm |=yQ}W sDU}U
|xO=U |=yQ}W '�QrQDvmwri� |@O |xOvvmpQDvm pt=W '|rQDvm |=yQ}W "OwW|t

"OvDUy |Q}o =wy Q}W w |OwQw
?; Q=Wi p=ta= w pQDvm CyH OOaDt |=y|UQQ@ R= TB 'Q[=L VywSB QO
pQDvm CQwYx@ Q=Wi s}_vD xm CU= xOW xO=iDU= |O}OH VwQ 'xvwtv x@ |OwQw
"OwW|t s=Hv= xvwtv QO \UwDt �Q=Wi� u=}O=Qo |=v@t Q@ w Ovr@ |xrwr QO ?; `=iDQ=
pO=at� QDt 17m `=iDQ= x@ w 110mm Q]k x@ |}xrwr 'xOW xQ=W= sDU}U QO
"�7 pmW� CU= xOW ?Yv x=oW}=tR; u=tDN=U Q=w}O |wQ Q@ �Q=Wi 170kPa

xOvvmx}rND u=wva x@ |kQ@ Q}W l} w xOvvmQ)B u=wva x@ 9|kQ@ Q}W l} 'xrwr u}}=B QO
,qFt� u=} QH u}t-=D `@vt u}@ u}vJty "CU= xOW ?Yv 10lit/min C}iQ_ =@
xOW xO=O Q=Qk 400kPa CQOk =@ |m}rwQO}y AtB l} 'xOvvmQ)B Q}W w �|QyW ?;
Q=Wi 'V}=tR; QO q=@ |=yQ=Wi x@ R=}v =} |QyW ?; Q=Wi Vy=m CQwY QO =D CU=
P1 w P2 |=yQoUL '|}xv=}=Q |xt=vQ@ QO ZQiV}B CQwYx@ "OwW u}t-=D Q_vOQwt
C=YNWt Q@ Q=m 'Q}N= VwQ QO "Ov=xOW h} QaD xvwtv QO \UwDt Q=Wi pQDvm CyH
QO =Q s=o Qy COt w s=o Qy QO Q=Wi Q=Okt 'O=OaD %pt=W 'V}=tR; QO Q=Wi |=ys=o
Q=Okt x@ =Q u; w Ov=wN|t =Q P2 Q=Wi QoUL Q=Okt xt=vQ@ "Ovm|t XNWt xt=vQ@
QoUL OwHwt Q=Okt =@ =Q pY=L Q=Okt w Ovm|t xi=[= s=o u; QO xOW XNWt
VN@ x@ 'OW=@ QDtm sRq Q=Okt R= xOW C�=Qk Q=Wi Qo = &Ovm|t xU}=kt P1 Q=Wi
w �O@=} V}=Ri= Q=Wi =D� OyO|t =Q xOvvmQ)B |kQ@ Q}W uOQm R=@ u=tQi 'x=oDUO pQDvm
u}= x@ "�O@=} Vy=m Q=Wi =D� OwW|t uWwQ xOvvmx}rND |kQ@ Q}W 'OW=@ QDW}@ Qo =
Oy=wN Q@=Q@ xOWu}}aD Q=Okt =@ xvwtv QO \UwDt �Q=Wi� u=}O=Qo Q=Okt xQ=wty ?}DQD
\}=QW w ji= x@ C@Uv V}=tR; |x} w=R x@ P2 w P1 |=yQoUL ?Yv pLt "Ow@

Ovr@ |xrwr w AtB '|kQ@ |=yQ}W %pt=W� ?; Q=Wi u}t-=D sDU}U C=}�RH "7 pmW
"�|QDt 17
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yt "|Oa)@wO u=} QH QO |rN=O V}=UQi |=yV}=tR; G}=Dv w C=YNWt "1 pwOH
|v=QL@ |=yQDt=Q=B \UwDt u=}O=Qo u=} QH |x} w=R =yx}q CyH V}=tR; |xQ=tWẁkw xv=DU; xv}W}@ |OwQw

vo(cm=s) io vt(cm=s) it

0 050 0 404 0 048 0 377 6 7 QiY Owta 1

0 052 0 095 0 052 0 095 10 0 QiY |R=wt 2

0 209 2 283 0 185 1 632 10 2 90 Owta 3

0 215 2 500 0 186 1 923 7 6 90 |R=wt 4

0 049 2 075 0 041 1 592 16 3 180 Owta 5

0 123 1 338 0 081 0 774 29 5 180 |R=wt 6

"xDi=}V}=UQi C=QP uRw |Q}oxR=Ov= hQ_ "9 pmW

V}=B w pQDvm VN@ "4"4"2
|Qw;`tH Qo q=D}O l} \UwD |m}vwQDmr= j}kO Q=R@= w =yQoUL x@ \w@ Qt |=yxO=O
ẁv R= Qo q=D}O "CU= |R=UxQ}NP w xOy=Wt p@=k XwYNt |}xv=}=Q |xt=vQ@ QO w
xk}kO OvJ QO xO=O l} R= hrDNt |=yyO=O C@F MQv s}_vD C}r@=k =@ xr=v=m 16
QO xO=O 5 MQv =@ =yxO=O Q[=L C=ar=]t QO xm 'CU= x}v=F QO xO=O OY OvJ =D
|Q=PoQ=@ u=wD|t QwmPt |xt=vQ@ R= xO=iDU= =@ u}vJty "CU= xOW C@F xk}kO Qy

"OQm u}}aD w pQDvm =Q V}=tR; Qy QO �u=}O=Qo � Q=Wi p=ta= u=R}t w |m}rwQO}y

|rN=O V}=UQi |=yV}=tR; "3
|rN=O V}=UQi ẁkw |ovwoJ Q@ =yx}q CyH w u=} QH CyH QF= |UQQ@ Qw_vtx@
QO w� Q=@ QU p=ta= uwO@ \}=QW QO 1 pwOH j@=]t V}=tR; 6 O=OaD 'l =N QO

%u; QO xm OW s=Hv= �l =N pmWQ}}eD |Q}oxR=Ov= uwO@ xH}Dv

R}v |y=o OvJ R= Qy "O}UQ Oy=wN xv}tm u=R}t x@ QoUL |xv=yO =@ =yu; OQwNQ@
Tw@Lt |=y?=@L '�=wy |x}rND I}B =} Q}W R= xO=iDU= =@ =}� Q}W uOQm R=@ =@ u=wD|t

"OQm GQ=N =Q
l =N |=ypmWQ}}eD |Q}oxR=Ov= "2"4"2

|xv}W}@ =@ LVDT wO R= xO=iDU= =@ CyH wO QO l =N �CUWv� pmWQ}}eD
l} Qy "CU= xOW |Q}oxR=Ov= 0 01 mm CkO w 100 mm |}=Hx@=H |xvt=O
w s�=k |Q=PoQ=@ |=yxr}t x@ XwYNt |}x}=B R= xO=iDU= =@ QwmPt |=yQoUL R=
u=mtQ}}eD CQwYx@ sy Q}N= |=yQoUL |Q}oxR=Ov= G}=Dv "CU= xOW pYDt |@v=H

"CU= xOy=Wt p@=k Q=Ri=sQv QO VvQm CQwY x@ sy w

xvwtv R= |HwQN xDi=}V}=UQi C=QP uRw |Q}oxR=Ov= hQ_ "3"4"2
GwQN MQv w u=R}t '|rN=O V}=UQi |=yV}=tR; QO |UQQ@p@=k |=yxO=O R= |m}
w |Q}oxR=Ov= |=yVwQ u} QDy@ xrtH R= "CU= V}=tR; pw] QO xDi=} V}=UQi C=QP
"CU= \NQ@ GvUCQwOm R= xO=iDU= 'xDi=}V}=UQi C=QP x@ \w@ Qt |=yxO=O C@F
hQ_l}V}=tR; x=oDUO QO wQ u}= R= "CUq=@ Q=}U@ QwmPt |=yQoULCt}k umr
u}= '9 pmW j@=]t "OW xDN=U xDi=}V}=UQi C=QP uRw C@F CyH XwYNt
C}iQ_ =@� pUOwr w |}xv=wDU= |x}=B '|v}WvxD |=yxJ[wL %|=yVN@ R= hQ_
?wUQ pwY= R= |v}WvxD |=yxJ[wL |L=Q] QO "CU= xOW p}mWD �15kg

`=iDQ= w Q]k =@ xv=wDU= xU pt=W xm CU= xOW xO=iDU= =yp=}U QO jrat C=Ot=H
OQ=w x=oDUO h}k R= |HwQN u=} QH "CU= 'OvQ}o|t Q=Qk sy uwQO QO xm hrDNt
|xv=wDU= OQ=w TBU w |v=}t |xv=wDU= x@ u; R= TB w OwW|t |RmQt |xv=wDU=
|@O |Q}oxR=Ov= sDU}U x@ xOW xDiQo Q_v QO |=QHt wO j} Q] R= =Hv; R= w |HQ=N
jrat l =N C=QP QDW}@ xm Cio u=wD|t u=v}t]= =@ ?}DQD u}O@ "OwW|t pYDt
p@=k |xDmv "OvwW|t |Qw;`tH w u}WvxD V}=tR; l} pw] QO |HwQN u=} QH QO
TB =Pr 'OwW|t Q)B ?; R= |v}WvxD hQ_ pm 'V}=tR; ẁQW R= p@k xm CU= u; xHwD
|Qwx]we uRw QO C=Q}}eD |xOvyOu=Wv pUOwr |wQ}v C=Q}}eD 'C=QP |v}WvxD R=

"Ow@ Oy=wN |v}WvxD |=y?wUQ

55



"""x
ar=]

t|
y=o

W}=t
R;x

=oDU
OC

N=U
w|

L=Q]"=yV}=tR; |m}rwQO}y |Q=PoQ=@ C=YNWt "2 pwOH
u=}O=Qo �cm� |OwQw Q=Wi s=o u=}O=Qo �cm� |OwQw Q=Wi s=o
2 75 150 8 0 25 10 1
3 75 225 9 0 5 20 2
5 63 350 10 0 75 30 3
8 75 500 11 1 00 40 4
12 50 700 12 1 25 60 5
17 5 925 13 1 50 80 6
23 13 1200 14 2 00 110 7

=yV}=tR; G}=Dv "1"3
QO "OwW|t xOy=Wt G}=Dv p}rLD '11 pmW QO w =yV}=tR; G}=Dv '1 pwOH QO
u} w=va =@ �v� CaQU w �i� u=}O=Qo |=Q@ V}=UQi |v=QL@ QDt=Q=B ẁv wO '1 pwOH

%CU= xOW |iQat CQwY u}= x@ � ẁkw� w �xv=DU;�
u}@ QO Vw=QD QF= QO l =N C=QP u; QO xm CU= |Dr=L %�vt w it� xv=DU; �
"OvQ=O [28]' Ovv=tXkQ =} |WNQJ ,=twta |=yCmQL 'QDnQR@ C=QP |=yxQiL
OvwW|t =OH CWQO C=QP K]U R= R} Q C=QP R= |WN@ ,=@} QkD Cr=L u}= QO
x@ ẁQW 'Vw=QD |wQ}v V}=Ri= =@ xm |}xvwo x@ 'OvQ}o|t Q=Qk jrat Cr=L QO =}

"Ovvm|t CmQL
Q=DN=U u}@ R= C=QP p=kDv= ?Hwt Vw=QD u; QO xm CU= |Dr=L %�vo w io� ẁkw �
QO Cr=L u}= "OwW|t l =N QO |}=yA}=B O=H}= 'xH}Dv QO w l =N CWQO

"CU= x=Qty K]U QO R} Q C=QP VWwH =@ ,qwtat 'q=@ x@ wQ |=yu=} QH
Qw]x@ xm Cio u=wD|t �? w hr=� 11 pmW QO xOW x�=Q= G}=Dv x@ xHwD =@
V}=Ri= V}=UQi |v=QL@ u=}O=Qo Q=Okt 'pkF CyH =@ u=} QH |x} w=R V}=Ri= =@ |rm
x@ pkF |=DU=Q QO u=}O=Qo Q=OQ@ |xir-wt Q=Okt xm xHQO 90 |x} w=R QO umr 'O@=}|t
QO sy ẁ[wt u}= "OwW|t xv}W}@ |v=QL@ u=}O=Qo Q=Okt 'OUQ}t OwN Q=Okt u} QDtm
V}=UQi ẁkw |v=QL@ u=}O=Qo sy w �it� V}=UQi ẁQW |v=QL@ u=}O=Qo XwYN
ẁ[wt u}= "CU= jO=Y u=} QH Q@ Owta w |R=wt |=yx}q Cr=L wO Qy |=Q@ �io�
"OyO|t u=Wv =Q =yl =N |rN=O |Q=O}=B |@=} RQ= QO u=} QH CyH QF= Kw[w x@

xOW sUQ hrDNt |=}=wR |=Q@ xv=DU; x@ ẁQW u=}O=Qo C@Uv 'G11 pmW QO
=Q Q=O}=B=v x@ Q=O}=B Cr=L R= l =N \}=QW Q}}eD CaQU |awv x@ C@Uv u}= "CU=
xv=DU; u=}O=Qo R= V}=UQi ẁQW u=}O=Qo xJ Qy xm CQwY u}= x@ "OyO|t u=Wv
w u; =@ xr@=kt CYQi w CU= QDtm l =N QO V}=UQi VQDUo CaQU 'OW=@ QDnQR@
|rmQw]x@ 'QwmPt pmW j@] Q@ "Ow@ Oy=wN QDW}@ |LqY= C=O}ytD uDiQo Q_vQO
xv=DU; x@ ẁQW u=}O=Qo C@Uv 'pkF CyH x@ C@Uv |OwQw u=} QH |x} w=R V}=Ri= =@
|]}=QW QO %OQm u=}@ xvwou}= u=wD|t =Q ẁ[wt u}= '|ak=w Q_vt R= "O@=}|t V}=Ri=
90 R= QDtm u=} QH |=}=wR� OQ=O Vw=QD l =N QO |rkF |Pwiv CQwY x@ ?; xm
=@ '�OQ=O OwHw |m =N OU |xvO@ QO =} OU CUOq=@ QO xm |]}=QW Ovv=t &xHQO
lOv= =@ V}=UQi ẁkw '|rN=O V}=UQi |xv=DU; \}=QW x@ l =N R= |WN@ uO}UQ
QO xm |r=L QO "CUq=@ V}=UQi ẁkw CaQU w OW Oy=wN ẁQW u=}O=Qo V}=Ri=
R= QDW}@ u=} QH |=}=wR� OQ=O Vw=QD l =N QO xOvwQq=@ CQwY x@ ?; xm |]}=QW
OwHw xWv=QD =} Owo hm QO =} |m =N OU CUOu}}=B QO xm |]}=QW Ovv=t 'xHQO 90
|xv=DU; Cr=L R= l =N =D CU= R=}v u=}O=Qo V}=Ri= �30 |xv}tm u=R}t x@ '�OQ=O

"V}=tR; OQwt |=yl =N |Ov@xv=O |vLvt "10 pmW

u=} QH x@ C@Uv =yx}q CyH xm CU= l =N V@ wm CyH u=ty %=yx}q CyH �
"CU= R}v |OwQw

x@ C@Uv l =N u=tr= x@ |OwQw u=} QH |=yQ=OQ@ |x} w=R %|OwQw u=} QH |x} w=R �
"CU= pkF CyH

|] QO xvwtv x@ xOWp=ta= \UwDt u=}O=Qo |xv}W}@ %xv}W}@ \UwDt u=}O=Qo �
"CU= V}=tR;

u; |Ov@xv=O Q=Owtv w xOw@ PI = 18 =@ u}rw�=m TvH R= =yl =N |xv=OR} Q
T=U=Q@ w ?w]Qt sm =QD CQwYx@ |R=Uxvwtv "CU= xOW xO=O u=Wv 10 pmW QO
l =N '|R=Uxvwtv R= TB "CU= xOW s=Hv= �11 C@ w]Q QO w 10|tm =QDQ} R s}y=it
CQwY x@ Vw=QD u=} QH TBU w CiQo Q=Qk `=@W= \}=QW CLD Ca=U 24 COt x@
|Q=PoQ=@ R= s=o Qy u=tR "OW p=ta= xvwtv Q@ 2 pwOH j@=]t u=}O=Qo |=xrLQtV}=Ri=

"CU= xOw@ xk}kO 8 'x@ QHD w =]N w |aU T=U=Q@ |m}rwQO}y
QO '�xHQO 90� |ki= w �xHQO QiY� u}}=B x@ wQ u=} QH =@ |=yV}=tR; QO
"OW xO=O Q=Qk �2 38mm |xtWJ |xR=Ov= x@� #8 �Vt� QDr}i 'u=} QH |HwQN
Qw_vtx@ '1 |x]@=Q T=U=Q@ "CU= xOt; CUO x@ 1 |x]@=Q T=U=Q@ QDr}i |xQ=tW
|xR=Ov= C@Uv O}=@ 'C=QP GwQN w |rN=O V}=UQi ẁkw |=Q@ p;xO}= \}=QW O=H}=
'xDUUo |Ov@xv=O =@ |=yl =N QO |oDUUo |x}L=v QO xR=Ov= u} QDlJwm x@ QDr}i
j@=]t C@Uv u}= 'Q[=L |Ov@xv=O QO "OwW �5 x@ OwOLt w� 3 =} 2 4 R= QDW}@

[2]%=@ CU= Q@=Q@ 1 |x]@=Q

MSD = mesh size
(dmin)gap

= 2 38
0 595 = 4 � 3 ok (1)
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Owta =yx}q xm |}=yV}=tR; QO %=yV}=tR; QO =yA}=B pmW R= |}xvwtv "12 pmW
xm |}=yV}=tR; QO w xDUmW \w]N CQwYx@ ,qwtat =yA}=B 'OvDUy u=} QH Q@

"OvwW|t p}mWD s}kDUt \w]N CQwY x@ 'OvDUy u=} QH =@ |R=wt =yx}q
XNWt QDW}@ G11 pmW QO ,=YwYN ẁ[wt u}= &CU= QDtm |R=wt |=yx}q
|R=wt x@ Owta |=yx}q Cr=L QO |v=QL@ |=yu=}O=Qo C@Uv 'O11 pmW QO "CU=
|v=QL@ |=yu=}O=Qo Q=Okt |rm Qw]x@ OwW|t x_Lqt xm Qw]u=ty "CU= xOW sUQ
u}= xm 'CU= |R=wt |=yx}q Cr=L R= QDW}@ u=} QH Q@ Owta |=yx}q Cr=L QO
QO |R=Uxvwtv CyH xH}Dv QO w xvwtv |v=Uty=v CyH QF= |vWwQ x@ ẁ[wt
xm CU= u}= xHwD ?r=H |xDmv xD@r= "OyO|t u=Wv =Q |rN=O V}=UQi C=ar=]t
|v=QL@ |=yu=}O=Qo QO |v=OvJ QF= =yx}q CyH 'xHQO 90 |x} w=R =@ |=yu=} QH QO

"OQ=Ov
XNWt V}=tR; u}L QO xOW s=Hv= |=y|Q=OQ@Tma w C=Oy=Wt T=U=Q@
|=yx}q CyH x@ Q=}U@ V}=UQi R= |W=v |xOW p}mWD |=yA}=B pmW xm OW
|OwQw u=} QH |R=wt CQwYx@ =yx}q xm |}=yxvwtv QO ,qwtat "OQ=O |oDU@ l =N
QO xm |r=L QO &OvwW|t p}mWD ,=t}kDUt w =yx}q |=DU=Q QO =yA}=B 'OvDUy
|oDUmW =@ =yA}=B 'OvDUy u=} QH Q@ Owta CQwY x@ =yx}q xm |}=yxvwtv
u}= x@ xHwD =@ 'Qo}O u=}@ x@ "OvwW|t p}mWD Q}Ut QO OOaDt CyH Q}}eD w
OwW|t XNWt 'CU= xOt; CUO x@ =yV}=tR; p}rLD R= xJv; w ẁ[wt
V}=UQi Q=DiQ w G}=Dv QO Q=}U@ l =N |=yx}q |Q}oQ=Qk w V@ wm CyH xm
|=yA}=B x@ \w@ Qt Q} w=YD R= |}xvwtv '12 pmW QO "CU= QF-wt u; |rN=O
Kw[w x@ G}=Dv 'OwW|t x_Lqt xm Qw]u=ty "CU= xOW xO=O u=Wv QwmPt
w |v=tR VQDUo Q@ =Q l =N u=tr= x@ |OwQw u=} QH CyH w =yx}q CyH QF=
sRq wQ u}= R= "OyO|t u=Wv |rN=O V}=UQi ẁkw |xwLv u}vJty w |v=mt
C=YNWt x@ '=yl =N |rN=O |Q=O}=B pw=ODt |=yQ=}at R= xO=iDU= QO CU=
xHwD R}v 'CU= xOW pY=L =yQ=}at u}= R= l} Qy =yv; |] QO xm |}=yV}=tR;

"OwW

|Q}oxH}Dv "4
|=yu=} QH \}=QW QO =yu; R= |W=v |=yQ=}at w |rN=O V}=UQi C=ar=]t ?r=e
'C}ak=w QO xm |r=L QO "CU= xOW s=Hv= ?; u=} QH Q@ Owta |=yx}q w |Oa)@l}
x=oDUO l} C=}�RH 'Q[=L Q=DWwv QO wQ u}= R= "CU= sm =L |]}=QW u}vJ QDtm

Cr=L pkF CyH =@ |OwQw u=} QH |x} w=R ?UL Q@ =yW}=tR; G}=Dv p}rLD "11 pmW
"|R=wt x@ Owta |=yx}q

=@ xr@=kt |=Q@ QDW}@ CYQi OwHw ẁ[wt u}= xm OUQ@ u; ẁkw \}=QW x@ V}=UQi
"OyO|t u=Wv =Q V}=UQi ẁkw

|=yxvwtv C}U=UL ,=twta xm CU= u}= 11 pmW QO Qo}O xHwD p@=k |xDmv
=@ |=yxvwtv x@ C@Uv '|OwQw u=} QH |x} w=R C=Q}}eD x@ u=} QH Q@ Owta |=yx}q =@
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\}=QW xJ Qy xm CU= u=} QH |R=wt |=yx}q R= QDW}@ u=} QH Q@ Owta |=yx}q =@
QDtm hqDN= u}= 'OwW|t QDl}ORv |ki= Cr=L x@ u; x@ |OwQw u=} QH w u=tr=
u; |=yx}q CyH x@ ,qt=m 'R}v l =N QO V}=UQi |Q=Ht pmW u}vJty "OwW|t

"OQ=O |oDU@

QmWD w Q}OkD
|xD}tm w QwWm u=Qw=vi w u=QoWywSB R= C}=tL jwOvY R= =Q OwN QmWD u=oOvU} wv
Q[=L |xSwQB R= |r=t |v=@}DWB CyH x@ 'u=QyD |}xk]vt ?; u=tR=U C=k}kLD

"OvQ=O|t sqa=

xvwtv x@ |OwQw u=} QH |x} w=R Q}}eD u=mt= =@ |rN=O V}=UQi |xar=]t |y=oW}=tR;
|OwQw u=} QH x@ C@Uv |Ov@x}q CyH Q}}eD u}vJty w pkF |=DU=Q x@ C@Uv
V}=UQi QO x}q CyH w u=} QH CyH QF= uO=O u=Wv Qw_vt x@ "CU= xOW |iQat
s=Hv= xDUUo |Ov@xv=O w u}rw�=m |xv=OR} Q =@ l =N |wQ Q@ |}=yV}=tR; '|rN=O
w u=}O=Qo Q=Okt QO ,qt=m =yx}q CyH w u=} QH CyH xm CU= u; R= |m =L G}=Dv "OW
'u=} QH |R=wt |=yx}q =@ |=yl =N QO QF= u}= xm CU= QF-wt V}=UQi |v=QL@ CaQU
OvyO|t u=Wv G}=Dv u}vJty "CU= u=} QH Q@ Owta |=yx}q =@ |=yl =N R= QDW}@
'pkF CyH x@ C@Uv l =N u=tr= Q@ |r=ta= u=} QH |x} w=R V}=Ri= =@ |rm Qw] x@
'O@=}|t V}=Ri= V}=UQi ẁkw x@ xv=DU; Cr=L R= l =N QO |rN=O |Q=O}=B=v CaQU
C@Uv |QDW}@ C}U=UL u=} QH |R=wt |=yx}q =@ |=yl =N R}v ẁ[wt u}= QO xm
R= Qo}O xHwD p@=k w syt |xH}Dv "OvQ=O u=} QH Q@ Owta |=yx}q =@ |=yl =N x@

=yCWwv=B
1. Foster
2. No erosion �lter
3. Hole erosion test
4. Slot erosion test
5. Comtinuing erosion �lter
6. Richards & Reddy
7. true triaxial piping test apparatus
Ovm|t =O}B Ci= =ylH QO uewQ Q=Wi Q=Okt 'V}=tR; pw] QO l =N pmW Q}}eD =@ "8

"OwW p=ta= |DUO AtB R= xO=iDU= =@ u; Q=Wi ,=OOHt O}=@ xm
9. solenoid valve
10. undercompaction
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