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x@ ẁ[wt u}= "�G17 pmW� CU= 0 48 OwOL u; |=Q@ VvmQOv= ?} Q[ w Q@=Q@
|wQ}v Q=Okt Q@ |}=yvD x@ '=QHt Q=w}O Q@ OQ=w |@v=H Q=Wi Q=Okt xm CU=vat u}=
"OQm xHwD O}=@ R}v wQ}v u}= `} RwD |wor= x@ w CU}v QF-wt u}}=B hQ] x@ |m =m]Y=
w OyO|t Q}}eD =QHt xwHw Q@ =Q |rY= |=yVvD CyH w `} RwD 'swiw�S ZQa Q}}eD

"CU= Q=PoQ}F-=D u; |xQDUo w |m =m]Y= |wQ}v CyH QO

|L]U Q=Wi QF= |UQQ@ "5"5
VvmQOv=?} Q[Vy=m?Hwt '|L]UQ=WiV}=Ri= xmOvyO|tu=Wv =yp}rLDG}=Dv
u=} QH OvwQ '=QHt Q=w}O x@ uOWl}ORv =@ =t= &CU= xOWhkU |v=}tVN@ �85 QO
?} Q[ Q=Okt xm |Qw] x@ 'CU= xDi=} V}=Ri= VvmQOv= ?} Q[ Q=Okt w xOW Tma
p=mU=B wr}m1000w200|L]UQ=Wi\}=QWQO '|}=yDv= �15|xrY=i QOVvmQOv=
?} Q[ Vy=m u}= p}rO "�hr=18 pmW� CU= xOW 1 8 w 1 4 OwOL ?}DQD x@
Q=Wi QF= QO swiw�S QDW}@pmWQ}}eD x@ u=wD|t =Q Q=WiV}=Ri= =@|v=}tVN@ QOVvmQOv=
CtU x@ sQv |x}L=v |q=@|oDN}Uo Kw]U QO QDW}@VQ@ |xaUwD 'xH}Dv QO w QDW}@
|=yuwDUCtU x@ '=QHt |q=@VN@ QO xDi=}Vy=mVvD |iQ] R= w O=OC@Uv q=@
|Q=vm |=yVN@ QOVvmQOv=?} Q[V}=Ri=Ea=@ xmCU= xDi=} p=kDv= |Q=vm l =N
Q=w}O Q@VvmQOv=?} Q[Q=Okt|xar=]t xmCU=|r=L QOu}= "CU= xOW =QHthkU
'uwiOt |=QHt xHw u}= |=Q@ wCU=|Dw=iDt\}=QW Qov=}@ '?18pmW j@=]t|@v=H
"CU= xOWVvmQOv=?} Q[V}=Ri=Ea=@ Q=w}O pw]|t=tD QO|L]U Q=WiV}=Ri=
|=Q@ '=QHthm x@l}ORv|va} 'x]kv u} QDu}}=B QOVvmQOv=?} Q[ Q=Okt 'p=L u}= =@
Q=Okt '=yCr=L |t=tD QO "OvQ=O Qo}Om} =@ |tm hqDN= w u=Um} ,=@} QkD OQ=wt |t=tD
=QHthmVvmQOv=?} Q["CU= uwmUp=L QO Q=Wi Q=Okt R= QDtm xQ=w}O Q@ OQ=w Q=Wi
Q=Okt |L]U Q=WiV}=Ri= w OyO|t u=WvhkU Q@ OQ=w Q=Wi =@ =Q |y@=Wt OvwQ R}v

Q=Wi Vy=m OvwQ '=QHt Q=w}O Q@ OQ=w Q=Wi =@ \=@DQ= QO "Ow@ Oy=wN =yCr=L |x}k@
x@ \w@ Qt OQwt u}= QO VvmQOv= ?} Q[ u} QDW}@ w CU= QDs_vt jta V}=Ri= =@
"�?16 pmW� CU= xOW pY=L 0 64 Q@=Q@ xm CU= QDt 0 5 ZQa =@ |=QHt
Ea=@ 'QDt 0 5 x@ =QHt ZQa Vy=m xm CU= XNWt 'G16 pmW R= u}vJty
|=y=QHt =@ T=}k QO =QHt hm Q@ OQ=w VvmQOv= ?} Q[ Q=Okt QO |O=} R V}=Ri=
|rmQw] x@ "CU= xO}UQ 1 01 x@ VvmQOv= ?} Q[ Cr=L u}= QO w xOW Qo}O
p}rO x@ xWv=QD ZQa x@ =QHt ZQa C@Uv Vy=m xm OQm u=}@ xvwou}= u=wD|t
Q=Wi u=R}t pQDvm w |oOWTwk QF= Vy=m Ea=@ xWv=QD w =QHt u}@ xrY=i V}=Ri=

"OyO|t V}=Ri= =Q VvmQOv= ?} Q[ Q=Okt w OwW|t =QHt Q@ OQ=w

swiw�S ZQa QF= |UQQ@ "4"5
|}=yQDt=Q=B R= Qo}O |m} 'uwiOt |=QHt hkU |q=@ xDiQo Q=Qk sQv |x}L=v ZQa

"�swiw�S ZQa%S"`� VvmQOv= ?} Q[ QO swiw�S ZQa Q}F-=D "17 pmW

62



4/
2|

xQ=t
W'

35
�2

|xQ
wO'

�13
98

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt

|Q}oxH}Dv "6
|=QHt Q@ OQ=w VvD Q=Okt Vy=m Qw_vt x@ |WwQ |iQat =@ 'Q[=L |xar=]t QO
xwHw Q@ |r=ta= VvD Q=Okt w wor= QO hrDNt |=yQDt=Q=B Q}F-=D |UQQ@ x@ 'uwiOt
VvD Q}O=kt u}@ |}xU}=kt '=OD@= QO "CU= xOW xDN=OQB |}x@aH |=QHt hrDNt
xar=]t OQwt VwQ w pw=ODt uiO VwQ wO |=Q@ |Oa@ wO |OOa p}rLD R= pY=L
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2. induced Trench Installation (ITI)
3. trench installation (TI)
4. trenched induced trench installation (TITI)
5. quadratic

6. Marston
7. Spangler
8. Kang
9. Vaslestad
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