
�13
99

�u
=DUt

R'h
}QW

u=Qt
a|

UOv
yt

46
�35

"X
'4/

2|
xQ=t

W'
36

�2
|xQ

wO

O
ri

gi
na

lA
rt

ic
leO} Qow�S |WWmuwQ}@ Q=DiQ |y=oW}=tR; |xar=]t

QF= CLD CN=wvm} |}xU=t l =N QO uwiOt
|@w=vD=UB w |@ w=vD '|m}D=DU= |=yQ=@

�|QDmO |wHWv=O� Q}o}y=t |ra
�Q=}O=DU=� �|v�OQ= =[Q}ra

�Q=}Wv=O� O=Q wrvUL OwtLt
u}wRk '�xQ� |v}tN s=t= |rrtr= u}@ x=oWv=O '|UOvyt w |vi |xOmWv=O
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QDnQR@ O}=@ l =N |=yxv=O \UwDt C@Uv x@ O} Qow�S |=yxtWJ |xR=Ov= C@Uv xm
xtWJ |xv}tm |xR=Ov= x@ xHwD =@ QwmPt C@Uv Q=Okt xar=]t u}= QO xm OW=@ 3 R=
32 5 '0 77 mm =@ Q@=Q@ l =N |=yxv=O\UwDt |xR=Ov= w 25 mm =@ Q@=Q@ O} Qow�S
Ct=N[ x@ O} Qow�S |=yxtWJ |rw] |xR=Ov= C@Uv x@ xHwD =@ u}vJty [14]"CU=
|r@k C=ar=]t j@] |[Qa |=[a= u}@ pN=OD QF= '16 5 =@ Q@=Q@ |[Qa |=[a=

[29w13]"CU= sm Q=}U@

V}=tR; s=Hv= Ov}=Qi "3
VWmuwQ}@ x=oDUO "1"3

�3 pmW� T=}ktnQR@ VWmuwQ}@ x=oDUO R= VWmuwQ}@ |=yV}=tR; s=Hv= |=Q@
cm `=iDQ= w 50 cm ZQa '90 cm Q@=Q@ |rw] |=Q=O x=oDUO |x@aH "OW xO=iDU=
[30]ASTM D6706� 01 |xt=vu}}; |rk=OL O=a@= w C=t=Rr= s=tD xm CU= 50
15 mm Q@=Q@ =yxQ=OH |xOvyOp}mWD |=yjQw Ct=N[ "CU= xOW xOQw;Q@ u; QO
w u=QV}B 'QwDwt '|Q=PoQ=@ lH pt=W x=oDUO |rQDvm w |m}v=mt sDU}U "CU=
pYDt x=oDUO |x@aH x@ pmW |]wk |=yp}iwQB R= xO=iDU= =@ R}v =yQoUL Q}=U
|xQ=w}O l =m]Y= QF= |R=Uxv}tm |=Q@ "OvQ=wU |U=W l} |wQ |oty w xOW
xO=iDU= x=oDUO |x@aH pN=O QO 15 cm pw] x@ hqe l} R= 'x=oDUO |} wrH
Q@ x=oDUO |Q=vm |=yxQ=w}O l =m]Y= QF= R= |Q}owrH |=Q@ u}vJty "CU= xOW
x=oDUO |Q=vm |=yxQ=OH |rN=O xwHw QO 5Ovv=t xW}W l}DUqB 'V}=tR; G}=Dv
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"CU= xOW xO=iDU= |Q=PoQ=@
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"V}=tR; OQwt |xU=t |m} R}i C=YNWt "1 pwOH
=yQDt=Q=B Q}O=kt

D10 (mm) 0 42
D30 (mm) 0 58
D50 (mm) 0 77
D60 (mm) 0 90

CU 2 14
CC 0 89
GS 2 65


 dmax(ton=m3) 1 62

 dmin (ton=m3) 1 37

!opt (�) 10 1
�p(degree) 39 2

c (kPa) 5 57

"GP GRID 80=30 pOt O} Qow�S |=y|oS}w "2 pwOH
=yQDt=Q=B Q}O=kt
PET x}rw= O=wt

1:PVC VWwB
80 (kN=m) |rw] CyH QO |}=yv |WWm Ctw=kt
30 (kN=m) |[Qa CyH QO |}=yv |WWm Ctw=kt

12��� |rw] CyH QO |tU= |WWm Ctw=kt QO VvQm
33 (mm) |rw] CyH QO O} Qow�S |xtWJ |xR=Ov=
25 (mm) |[Qa CyH QO O} Qow�S xtWJ |xR=Ov=
2 (mm) Ct=N[

1:poly vinyl chloride
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"OW xDN=OQB CN=wvm} |xU=t l =N QO uwiOt GPGRID80=30 |Q=HD s=v =@
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&OwW|t pw]
|@=} RQ= s�=k QF-wt VvD =@ T=tD K]U xv}W}@ |Qy=_ l =m]Y= ?} Q[ C=Q}}eD �
|xv}W}@ |Qy=_ l =m]Y=?} Q[ Q=@ QUVvDV}=Ri= =@ xm O}OQo xOy=Wt w OW
l =m]Y= ?} Q[ u}@ u}vJty "O@=}|t Vy=m l =N w O} Qow�S T=tD K]U
|xv}W}@ l =m]Y= ?} Q[ w O} Qow�S w l =N T=tD K]U |xv}W}@ |Qy=_
QDtm R= |m =L G}=Dv xm CiQo CQwY xU}=kt (tan�p) l =N T=tD K]U

=yCWwv=B
1. inclined plane test
2. in-soil tensile test
3. passive resistance
4. post-cyclic
5. plexiglas
6. closed loop
7. linear variable di�erential transformer
9. constant rate displacement (CRD)
10. multi-stage test
11. frontal displacement
12. high-density polyethylene
13. displacement stability analysis
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