


A

marunilasusluafanimnindszaudymFainluliuimiions Aungniteineld
T@wmﬂﬁé}”@msﬂ'\ﬁ\luvjﬁwam:au I@]Uﬁgﬂs:ﬂaumsmaazmslﬁam'mﬂ’;'mg?ﬂ’nmiﬂa
Mmﬁ@msﬁuﬁmwﬁaauﬁg@m'ﬁﬁ']mﬁaaLLs' SINR AN UALAAMININAY LTIWAUTLRYS was
ANARINANITNUADFIWIASDNT 1A NInTwennTiin 1h'lal ﬂu@uuazqwﬂuu’%umﬁlﬂﬁﬁUa

fnUIMLazuNFINARDY  NINYAMWATINANUTIBLAENNIINEBINS Tugusiu
wu'ammué‘ﬂiumiﬁﬂﬁ‘ug}LLamii'iIaaﬁ‘mmmﬁ’lwammuaaLn@ﬁammﬂmsﬁwmﬁaaLLs'

1 n' dq/ J d‘ A 1 v & = =3 o 5 [
I@UmwwzamammsWuwuwummJaaLLs Vl,@Lmmummmmﬂmﬂumsﬂsuﬂ@aqmmm
::a' v = o o 1A 1 ;3’;8’ A o 6 d' o 3 ] 1
FIWIAADN m"lmammnms@uammmu I@UmmﬂszmaLwammuammﬂumumae] Tusn
Angdaanuimmiumsduliunmlans  glladnaguszneudis  glamsiamswisanssy

o A A A A ' Ve [ Y a & o A A A A ' e
LWﬂﬂfﬁwuw‘jwuﬂLﬁﬂJaﬂLLi ﬂ&laﬂ']iﬁ]@]ﬂ’]f@’]uﬂuuﬁﬂqﬂ@ULWQﬂqiwuﬁlwuﬂLﬁﬂJﬂﬂLLi ﬂ&laﬂ’]i

AN I

“lamﬁauLﬁamsﬁmjﬁuﬁﬁnmﬁaqm’ Qﬁaﬂwsammmnﬁmauﬁméamﬁamﬁaaﬁwm
ﬁuﬁ"ﬁﬁmﬁaum’ﬁcﬁumsﬁuﬂul,l,ﬁa LLazgjﬁaﬂs:qﬂ@ﬂﬁmuﬁmaamoﬂawﬁaL@aﬂumsﬁuy‘\j
Aufirndasus

| A o v A A P & A A Lo & a & Y o
dlanmsiamsnwiennuivemsiuyiunniiosusiaui Fuaruinnunlulunns
%’amsﬁmmsﬂmjL‘ﬁauﬁ‘mﬁumﬂau LAYNNTAAMIANWFD ITAWLRLTIOANATRAL B AN DY
A A a . o o A a o ' ' {
LATNBIAN  TUIUFINORIINANVD IR BILINUNANIZNURILIANONDENIA LB ILAZENIU
= Q tﬂld
wIn T MIIaNINana
ﬁﬁﬁfnu‘%mmazﬂuwu‘&am@ﬁau muqmm%mmﬁugml,l,a:mimﬁaaLLs' 9w Nz
1 v v v o v té v 1 1 U,
LNElLLWiﬂ’J’]&Ijl‘ﬁﬂ‘}JI}d‘ﬂizﬂ?J‘]Jﬂ’ﬁLLﬂzI}dﬁulﬁm’]vl,ﬂﬂizﬂqﬂ@ﬂﬁ mmwugmmﬁwluvl,@ﬁﬂs:‘[mﬂu
mi‘ﬁluw‘]mwnzﬁuﬁmwé’ﬁmq@miﬁwmﬁaam’whﬁfu wnganIarn WlEasuadisunisng
LRWANTH AN D ILT ﬁﬁ]:LﬂuﬂiﬂU’ﬁmﬂuﬂﬁsﬁ'@msﬂmjﬁuﬁLﬂuam’wmn WIIZWaNNNLIUNNT
sadldinalasuna getsaadymaudngineis wnmlasusimItanisauiaason

AanlwnINaIMWANEaaINM I asus T unsanTUaIRIAN LRZENTOR LAY
AIM I LA BENINANNAUNUFIANITBUT

U U
munu’%mmazﬂuﬂuaa WA DN

v
anmmwnsmﬁug'mua:mimﬁm 1%



las9n1308NUUUNINIAINTIURALEININGDNY Alamyianisdruimnsauiiam siuunioaus

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

CRESI]
v
N
AU
d130 [
#1350 YA919 I
GRS mn
1. mﬁ@miﬁmmiﬁmjL%uﬁ'mﬁumﬂau 1
1.1 ﬁugmmiaammmﬁauﬁ'mﬁumnau 1
1.2 V\é’ﬂmnﬁaaﬁﬂumiaammuﬁuw‘]Lﬁauﬁmﬁumﬂau 7
1.3 %umaumsaammuﬁuﬂuL?jauﬁmﬁumﬂau 8
2. MIAMIMWLRDITNNLRZ BTG NARALi ol vl aduaznaIdin 22
21 datnuadwaiasnnestainiie 22
22 Farmuasnuaissnwueinasfinsauiv 26
23 susawmidniumsliiAaaiosnn 27
24 wanimiiasiuntediudsaatosnn 28
25 mimuqumsﬂiam%amsﬁ'wmwaa@uiuﬁ'?uﬁmﬁmu,:% 30
251  NINIaUVBIAK (Soil Erosion) 30
252 mna'&‘auﬁmaa@uuuunaﬁuﬁau 35
(Mass Washing or Mass Movement of Soil)
253  MIMUANMINALTZAY 39

AMARWIN A WULTRANNIIATIVFAUFININD aWN NI UAZNa®

| 2548



las9n1308NUUUNINIAINTIURALEININGDNY Alamyianisdruimnsauiiam siuunioaus

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

13U AIY

t::' 'y
AN %
1141 anaeuiisudaddeidseaseunniiuaznawgduuueng 6

(183N Vick 1983)

6 Ao

1.3-1  UEIaIALIZNaLNABINTIIRALUATTIUNITATIIRAL 10
1.3-2  NMIIAILUNIMWIALTaY Tailing Dam 11
1.3-3  MIOMNALANMULTENIAE (Hazard potential classification) 12
13-4 sylanwaedymiuazuwiniinisun ludiulsresdilian Taiing Dam 16
135 ayUdnsadywuszuwiminiaud lndiudsivesarmsszunsigu 18
231 dandwanudseadsdgavasdauaululeing 28

25-1  QuanfvesluTiacigg 32

1] 2548



las9n1308NUUUNINIAINTIURALEININGDNY Alamyianisdruimnsauiiam siuunioaus

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

GRS
gﬂﬁ B
11-1  \fauuuy Ring Dike (Adapted from Cooper 1988) 1
1.1-2 L%EJ%LL‘}J‘LI Cross valley (Fell et al. 1992) 2
1.1-3 L%EJ%LL‘}J‘LI Sidehill (Coffey & Partners 1982) 2
114 deunnifiuasnauuuy Water Retention Embankment (Klohn 1980) 3
1.1-5 Lﬁauﬁmﬁumﬂammu Upstream Embankment (Klohn 1980) 4
1.1-6 Lﬁauﬁmﬁumﬂammu Downstream Embankment (Klohn 1980) 4
1.1-7 Lﬁauﬁmﬁumﬂammu Centerline Embankment (Klohn 1980) 5
131 mINivedauduuuudie g (ASCE/USCOLD 1975) 14
132 sruuTsNesnAfaedeuuasduidan (Fell et al. 1992) 15
133 mstRuanuiuasdomidiumadsnuaznsiuinngng s 20
13-4 mstRuanuiuasded e 21
135 STUUTTLNUINUAZAALTIWIN 21
2.1-1  ANWMAUAININILLUA Y luszuuided (Hoek & Bray, 1981) 22
242 ANUFNRUTIZAIINUIBILAZANNFIVDITIUILIE LY dmufuiiiouin 24
(Hoek & Bray, 1981)
24-3  ANUFNRUTIZAIINUIBIILAZANNFIVRITIULIE LY fnsURUNTsonuan 24
1 uw (uurwriardlusu (Hoek & Bray, 1981)
244 ANUFNRUTIZATINUIBBILAZANNFIVRITIULIE LY fnsURANLTINT 25
sasuanuazimauaniduwufon (Hoek & Bray, 1981)
245 ANUFNRUTIZA I LILAZANNFIVRITIWILIE LY fwsuAufifisasuan 26
NWIanadin (Hoek & Bray, 1981)
246 ANUFNRUTIZATINUBLILAZANUFIVRITTINUIB LY SnTLGUnTadwnilen 26
(Hoek & Bray, 1981)
2.4-1  mitlasnunmansnanslasliRunuiaznis Grouting 29
242 mitlasnunswsnanslasld Bolting w38 Cable 29
2.4-3  mslasnumansnanslasldantne 30
2.4-4  mslasnumansnaelaslinaunia 30
2.5-1  MIITNIDULULAN ¢ 33
252 #Aunaw 36
253  uHuAWAaUNsY 36
254  aunauduuss 37

255 laanlna 37

Il 2548



las9n1308NUUUNINIAINTIURALEININGDNY Alamyianisdruimnsauiiam siuunioaus

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

a3l (Ra)

gﬂﬁ el
2.5-6  Solifluction 38
2.5-7  Soil Creep 38
2.5-8 é'mﬁﬂm,ﬂﬁauﬁmadﬁuslugﬂLLumm6] 39
259  awmnudssuwmai 41
2510 soadisatuunein 42
2.5-11 QLLazﬁuﬁuﬁw 43
2.5-12 gﬁuﬁﬁauﬁuﬁ 44
2513 mysznpihfisanueanaznanuuLin 46
2514 mMysznpifsnnUaenaznauLuLa 47
2515 MIsENInfsNLesnaznawIULNTIALaE A 47
2.5-16 mwé‘@mﬂwaamaizmﬂﬁﬁﬁ%ﬁjﬁﬂnﬂqm 48
2517 MWEATINNIITUNEUNEBIRBNANI3 091N 49
2.5-18 EﬂLLuuﬁuﬁuvL@ (Bench Terrace) 50
2.5-19 mulgnduldwiefwasuiduuny (Strip Cropping) 51

\Y) 2548



¥

las9n1308NUUUNINIAINTIURALEININGDNY AlamyiamsduimnauiiemsiunAuAiaIus

U

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

U ]
=~ ~ =~

1 %3 ¥ a n:; dy 1
@uamsﬁmmsmuammsu inan TN LRl

u

a A 3 o dw ﬁ% P A o A a ¥ 1 P
G’]u’)ﬂ')ﬂii&l?ﬂﬂﬂEI')"IIadﬂﬂﬂ’]‘iwuwuwuﬂluﬁadﬁﬂﬂ6] fe Lanmmwmaﬂmmswmm N

(%

anfslimenasnstamiiad 15w Wannnuaznan NidLatrladin NNIaH ﬂadgaaumm LA

a
1 A va ‘é v 1 lgl = Q Fﬂ‘d = 1 1 dq’
ﬂﬂaﬂ%saq1u3@ﬂl@]ﬂu Sﬁdiﬂi\‘laﬁdma’mﬂﬁﬂvl,&l&lmiﬁl(ﬂﬂ”ﬁ‘ﬂ(ﬂme‘wa mﬁ]ﬁ]mmaﬂi:m_l@lamiWuwu

& A& & v A ° o AV A a a o ° @ A
Wuﬂ‘ﬂ\ﬂu§$ﬂ$ﬁuua$§$ﬁl$U'YJVL@ mﬂaq'ﬂﬂqlﬁwuﬂvlll&ll,ﬁﬂﬂiﬂqWLﬂﬂﬂqu\‘]qﬂﬂﬁlﬂ V]']lﬁﬂ']iwuy‘\jl
\ o A va A a v o & A g 4 . A= o R & o o &
vLaJﬁ'nJ']iﬂ(ﬂ']Luuﬂ']ilﬁNﬂszﬁ‘ﬂﬁﬂ’]‘w‘l@ @GuuﬂqiwuﬁwuﬂLﬁaqu%\ﬁﬂjiﬂquﬂﬂﬂmaﬂq%uﬂLLazmu@au
a v té 1 Qo v a ¥ % U ¥ gj
VUDINIWIFAINITIUAIEY mﬁﬂﬁaﬂqjﬂﬂﬂqjﬂqujﬂ?ﬂiiﬂﬁﬂizﬂau@qUj’]ﬂﬂzLaﬂlﬂTaHaﬁuﬁsqu YA

(2
o A

WRRATM TN LT I NN a9t

U

o Y P - v &
1 M3AMIMBMIHwHIBawnnINUaznan

g P v &
11 w%g"%ﬂqiaaﬂllﬂﬂlwa%ﬂﬂlﬂﬂﬂzﬂa%

{ L™ (=1 v ld 1 Q (=1 { v é/ { L3 ~

WannnunuaznawdulasigienisuastannAuaznan NRIIVUNDNINNLNLAZNA
AN o o A A v A < = ' .
Aldanmarinmiias lasliauazdasianuiuasudsussluidvas Slope Stability LAEMNIALAY
msvl,mff'fmvl,aﬂﬁl,ﬁ@LLsaﬁuﬁﬁgaLﬁuvlﬂﬁml,ﬁ@miﬁ‘msmz FINNIABITNNIT DINUMITNALTNZUDIF LD B

LRZANALU UL INNANLAZINH Y

[ [
1) ?JLLEJTJ?.IEIGUEIflﬂLﬂ‘iJGlzﬂa%

a

= & x> & 4 < a &
El]LLUU"I]QGUaﬂﬂLﬂU@]zﬂa%ﬂJua%ﬂUﬁﬂ’]WW%ﬂ I@]UV]')VLI]NE]%J 3 EﬂLLUU@Nu

suuunfl 1 miafeaulassay (Ring Dike) asuaadlugiil 1.1-1 twanzdmiunsdiiunny

1 :/ tﬂq/ tﬂl et 1 v v v
VLaJaJﬂtymmss:m JUHBINAUNNLBEN FINITDIALNFNNIADFIILA :1%0’]%1%71’]@5’1‘]]@

Figure 17.40. Ring dike or

‘turkey's nest configuration as

used in Paddy's Flat tailings

storage (adapted from Cooper 1988)

Dividing Embankment
Main Embankment

\
311 1.1-1 \Wanuuy Ring Dike (Adapted from Cooper 1988)

1 2548



¥
A A

Zﬂ5\777’)55]FJﬂLL1/1!7’!’)03?[?ﬂii&luﬂ:ﬁdu?@]ﬂ?}&l’ﬂ g’ﬂamia‘“ﬂmm’vu?mnﬁmﬁan’m‘f\luwunmﬁams’

U

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

Jluuufl 2 nIsieaullatedian (Cross Valley) aiuaadlugiil 1.4-2 nanzdwiuiud

Aa o A A v ] P o ] o @
NADBILVILLAOY ‘ﬁdﬁ]z“ﬂiuqm\?’]uﬂwuaElﬂ')']gl]l,l,llll‘n 1 ﬂ’]ll'ﬁﬂfﬂ@]LWﬂdquﬂaﬁsqﬂLLazl"ﬁﬁqu@nN

mwgu%u

_JSEEP AGJ

32

\f\
B on (/ %7 ==

SEEPAGE
COLLECTOR
DAMC

317l 1.1-2 13aunuL Cross valley (Fell et al. 1992)

sUuuufl 3 nIsiedutiaiime (Side Hill) dsuaaslugli 1.1-3 manzdmiunsdin
ALNAAUTNIINUTANNAATW LA 10 % "l,u'Lﬁuﬁfm:ﬁﬂﬁﬂ%mmwaai’a@;nuL%ugamﬂ

=) v A Iy [ q o o A A
lunanonsmainazdasdnsilasnuwliliinduwanaawandan lwivun

311 1.1-3 \anuuy Sidehill (Coffey & Partners 1982)

2 2548



¥

las9n1308NUUUNINIAINTIURALEININGDNY AlamyiamsduimnauiiemsiunAuAiaIus

U

FUNUIMIIUAENUNEILIAG BN NINGATINNTINN UG IHUAZ NI TN DIUT

A [ [
2) gﬂLLTJTJ?.IElG awnninuasnan

Al v = . @ ad . o s A aa £ e A
sluunvesdauinifivaznaumusaudsldamaitnisiesite Salnaedt  Juegnuiia
PBIALNB% DATIMIHAG FMIWAIMA &MWL AW TLAALHUA b2 Yunaiagau
WazAug 1Bu Auniien AUANTINIBAUY msﬁaa%”waﬁauﬁ'mﬁumﬂaunﬂﬁgﬁ'ﬁ'ﬂa:ﬁaa%qLa%umm
gdﬁauﬁu (Staged Construction) ausaTMInaa Sinisesadeunnifuinaznaulasnaly

a v s ad @ -dy
48N 4 17 AN
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aauaadlugln 1.1-4 i'a@]muL%auI%QWﬂLLﬁﬁidﬂaﬁwau Tasnaldazaanuuulviszuuszunssinniels
o A _ - e Yo o 4 4 caee oo ¥
@10au (Internal Drainage) tNatizaaussauinludidantazgiuin ssasilviduszaudanily
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4

WATER
¥ = 62.4 pcf. SELECTEDNA
FILL MATERIALS

N N\ N
— WELL COMPACTED
— HIGH SHEAR STRENGTH

IMPERVIOUS FOUNDATION

Eﬂﬁ 1.1-4 DawnntiuAzNawULLL Water Retention Embankment (Klohn 1980)

(2) Waunniiuaznauluy Upstream Embankment aiuaadluzdi1.1-5 Tagnuiauldain
P 1 A A A ) AN o o - A \ &N < o o a o o A

wasgstaduaunIaltnnenldannmivimiawsoudsuwsnte  laandldiduszauinvinluaan

. . o [% a { = v A ' % o a
(Phreatic Line) argadhlnameruliandailviafivsnwsasmadanlid nsauguduszauAah
ldlasnsiiuanuninnaefiiuiauisdudanu (Beach Width) n1arasinalawazaindlasiaia

A & A . o A A v a [ A @
AMUFITauIUIaY ¢ (Staged Construction) MNEATNMINAR T9azlflfanaiagnuidaukasuin

NSRRI NNMINOFTILOWIINGY (Starter Dam) Aot
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TAILINGS DAM

_——PHREATIC LINE

SLIMES
— VERY SOFT & LOOSE
— LOW SHEAR STRENGTH
— LIQUEFY UNDER SEISMIC SHOCK
— UNIT WT FLUID TAILINGS == 110 p.c.f.

_—SAND DYKES
. — LIGHTLY
COMPACTED

APPROX. BOUNDARY )
BETWEEN SLIMES AND SANDS—

STARTER
e DAM
IMPERVIOUS FOUNDATION

311 1.1-5 WannnNUANawwUY Upstream Embankment (Klohn 1980)

(3) WWaunniiuaznauiuy Downstream Embankment aauaaslugili 1.1-6 Tagauidould
Nnunastadudundalinen ldanmarinmiasmsandsusila laonldiduwszauiinilualon
(Phreatic Line) azligy nmuquiduszauRnhvildlasnseanuuulitiszuuszneihngwidan

. ' o A o A A & A o a A ¥ a
(Underdrain) miriesiadiawazailasisiuanugadeniuies g awdanmnaadiazldiiaonm
Teanuilawann mInasivzFuINMItasuloniiudn (Starter Dam) fiat

NOTES :
1. SAND PLACED IN LAYERS AND COMPACTED.

2. FILL SLOPES RELATIVELY STEEP.
3. GOOD UNDERDRAINAGE SYSTEM.

POND
\ 4 Sl _— PHREATIC LINE
T T _ SUBSEQUENT STAGES OF
D e e CONSTRUCTION
SLIMES
STARTER DAM e SN R
> T IIATEN

Z___UNDERDRAIN

DOWNSTREAM COMSTRUCTION USING HEAVILY COMPACTED
CYCLONED SAND

;n.lﬁ 1.1-6 Lﬁauﬁmﬁumnammu Downstream Embankment (Klohn 1980)
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NOTE :
DAM BUILT IN STAGES ALTERNATING
< BETWEEN DOWNSTREAM AND UPSTREAM
o @ PLACEMENT OF SAND.
SAND _—— PHREATIC LINE

STARTER DAM

V4

Z— UNDERDRAINAGE

CENTRELINE METHOD OF CONSTRUCTION USING CYCLONED
SAND

311 1.1-7 WawnNAUALNawuUL Centerline Embankment (Klohn 1980)
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(5) M3Insanlud¥in (Stream Channel Erosion) WA MININANEVBIAUTUARY LAz
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Kawas iiwhodemaanznseulasandelu mué'ﬂwmwamuﬁﬁwai@Umo@iamsgtyl,?mau leun
AMUISIVBINTZUFRN T2BTINTIaUNA LLazﬂﬁwuﬁﬂuﬁuﬂau (Turbulence) UaJal

(2) amENUABIAK qmau%maaauﬁlﬁmﬁadﬁ'umil,m:niauIMM leur qruawd
mMeRENFuasAn 1wn 1iedn Taseain Lwﬁqgmwhaauﬁuﬁﬂuau aulusage (Bulk Density)
USunmsdunisiag ANUTUTRIMIAY  uaANEIzIaIIMIGL  AaTuRR AU
wranuiaiiufiavazwan i

(3) NrARUGAH é’ﬂwmwaaﬁmﬂ@uauﬁéﬁ@ ldun  anuguazanunmuiuzas
Nraguiu iia uszngmaiydulavesiie memLLazSausawaaﬁﬁﬁéﬁﬁ%ﬁmgji fanwalu
msi’Jaaﬁumim:ﬂiauvlﬁaﬂ’hmﬂLﬂwmﬁamaaﬁﬂﬁﬁwﬂquau m3ldRnlumsietiuanfildnariu
arsvidunuunwilasiuan (Windbreak or Shelter Belts) uwailastuaniinansds Fofiewana
AANIILAUDDINIZUFAN 1T Wt vﬁaLLm@TuVLaTﬁiJgmﬂuumﬁg\imﬂﬁuﬁﬂmaaw \unmsaianm
anuTwainzusan  Hasiuldldeunmavasdudasgniani’ly n&lﬁy’aﬂ’a%‘ﬂmmwﬁwﬁwad@m
LLaza@qamQﬁmmmmﬂluu%nmﬁf’uﬁlﬁ@%wm wnilesnuauianiwamansniasiwnsgayasdn
IR LLazqmﬂgﬁmaau%mmﬁ'asi@?mﬁé’a (Leeward) vasuwInuanlalnafis 20 i
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maommgwmumﬁuauﬁfu

252 N13lARaRNVaIABULLLNENNaK (Mass Washing or Mass Movement

of Soil)
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1) fAunsw (Rock Fall) \Jusnmaeminfondivasiidwin fnas Unddnasfany
Aufanfianesuunn mwﬁamﬁmﬁ%amaanﬂuusiuﬁuﬁgaLm'w?iLﬁ@mtmq@mnmnm:é’aﬁuﬁa
D LazRzANSINNNBIN AN mIngaInMIdaimzvestawiuiaziuanvaziduuiumatng
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a Rockfall
This rapid movement e
usually occurs on the [
steepest slopes. Cliff face 5 .
Individual rock T ' | =
fragments, or ' Jo
occasionally whole slabs il 3 g
of rock, suddenly L 4=
become detached and  131us/scree : |
fall to the base of the _ St JfES —
slope. They may be ey ' —
detached by
gradual processes
such as ) .
freeze-thaw or by ~ . G A
sudden and & - —a
dramatic events _ =
such as earthquakes. =
The angular debris collects e
at the base of the slope to '
form scree or talus.

-
-l
!

i

ﬁm : Essential as Geography, Nelson Thrones Publisher, 2000
suhn 2.5-2 Annan

2
A A

2) uHuAwRaunaY (Landslide) 1udimasmannvildiianiatowlnauestulriunudn

]
Aa

ldauszwunnuSsy (Slide Plane) SnAaeaaufiiTenineTuaddn lagamztudnaastuiia

TUENINANNAWILUUNINIUNTENIV BN LA BN ﬁﬁ‘lﬁl,ﬁ@]msamué'waamw%uﬁgamn il
| Qs 1 ﬁl 7N 1 l-ﬂ‘ 1 l-'g/ tﬂl " Y =y a ﬁl 1 L= =)

ﬂmﬂLﬂum‘ﬁaaau’l,mw@]amil,aauvlmmadLmuwuﬂag@nuuu M AAGLRAUDENINIZLAA b

1 PR v A & aa 04 ea v a
DIIRTNFUIIN LLﬂz?ﬂ&I’]iﬂﬁi"ldﬂ’)’]&lLﬁﬁ%ﬁ&l‘ﬂx‘i"ﬁ?@]uﬂz‘ﬂiwElﬁuvl@&l’m&l%"lﬂqﬂ E‘.IJ‘YI 2.5-3

b Landslide
Shde plane
- : d e, Detached block
""""1 _.-"'I & _,-"-:_
\\_w:‘: - T =
AR g
o ‘H\'\\ A I
X, y e i
B e e, O S
NONCEBEON RN e

The key thing about a landslide is that movement takes place
along a flat or planar slide plane, Landslides commanly
cccur along bedding planes, particularly when the underlying
bed is impermeable leading to a high moisture content which
will lubricate the slide surface. Landslides are very rapid and
can cause huge damage and loss of life

fx : Essential as Geography, Nelson Thrones Publisher, 2000
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3) @unamuudy (Rotational Slip) UM uARauIIIBIREUlUAN BRI MY WA NG

a Aa A % & ' aa & o X a Ao : Y A Aa 1 a Z’ o
mmaam@ummLﬂuuaaﬂﬂmm@munuwu@mqum%mne] auﬁaqwmmu"lummsmumvsuﬂ
niaum dwzaraadiduiedainaeiduugs 3un 2.5-4

t Rotational slip —

A rotational slip,
or landslip, &
differs from T
a landslide omp, T
in that the e
slide plane is
concave in shape,
causing more of a
rotational movement. These are probably the most common
form of visible mass movement in the UK, They can be seen
along the coast (e.g. Norfolk; Felkestone, Kent; and Lulworth,
Dorset) and on the verges of main roads. They usually occur
im weak rock (e.g. clay) or in soil that has become saturated
and, in response to gravity, simply collapses.

Foat slice plane

'ﬁm : Essential as Geography, Nelson Thrones Publisher, 2000
U 2.5-4 Auaasniuuds

4) leanlna (Mudflow) Wanuaunilanwsauin wiadanurmuduias Wailiwdudnly
MwIzgaduIumLaIgnazaenaeilusadngg ﬁnﬂﬁfuﬁuﬁﬁ]ﬂﬂamgjﬁ@‘hmumwmmaoﬁa?m
g I [l v 1 L | ] = g; 9’&’ 1 :’
milvavaslaaui tnsfienadulladnig g udlasnndnandulladwmaimstiiuediudianmi

ﬁwaua%ﬂmﬁaau 31112.5-5

d Mudflow Sail

When soll or
weak rock, such
as clay or wolcanic
ash, becomes
saturated, it may
actually begin to
Tlow downhill
Such flows can

ke slow but most
commaonly they
are very rapid: it
usually depends on the =
water content of the material. Lobe
Mudflows often form a serious valcanic

hazard as melted snow and ice from valcano
summits can combine with ash to form deadly flows called
lahars. Lahars caused serious loss of life and damage to
property in the eruptions of Nevado del Ruiz, Colombia (1985)
and Mt Pinatubo, Philippines (1991}, |

T (ar Saturated soil
and rock debris

ﬁm : Essential as Geography, Nelson Thrones Publisher, 2000
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Qs

. . % o ~ ' a £ & dAdaa a Aa A
5) Solifluction AguAUNTALLlAaU laudiaduluAUANLAN: dusiuuuidualztonlos

aanet It g U 2.5-6

e Solifluction i
Saliflection fobe 4
: ﬁ.f*"*\‘"‘:“ i .
Solifluction
is the show
dosnhill flow
of saturated soil,

i frozen roc
It is & commaon

[process in periglacial
environments, where the
seasonal thawing of the
uppermost layer (the active layer)
provides sufficient water to enable flow to occur, The water
reduces the effects of cohesion and friction, thus promoting
mowvement. The term gellfluction refers to solifluction that
takes place on top of frozen ground

Saturated
imarberial

The main types of mass movement

ﬁm : Essential as Geography, Nelson Thrones Publisher, 2000

31l 2.5:6 Solifluction

6) Soil Creep MuaRawBUMVBITUIZIALITRINUMIWUAIVBIAL (Heave) lasifiaan

{ a Qs o § s JI Z’ v s s 1
MINVIRABINITNAAILAZVEHATHB I ﬂvl,@]i‘]Jﬂ']"l VTUIN  UASMITUWAIAT  RIOUTIAILUBINTE

a o v A = a & & d a o o a o & a 4dg
qmﬁgua@]mua:a:mﬂmmauqmﬁguggwu Lﬂ%“llﬂ’)uﬂ’]i‘ﬂLﬂ@]aEﬂd"ﬁ']G] UNALNANUNBAWNLT 1

Auiiganiianuaatu 3un 2.5-7 0 31N 2.5-8

f Soil creep Telegraph pobe tilted

_Base of tree turmed
- downsiope

— Terracettel

Teruson gashes E
n road =

Break in the wall
e 0 pressung

5ail piled up
behind wall

Soil creep invalves a heave process whereby individual particles riss
and fall in response 1o expansion and contraction due to wetting
and drying or freezing and thawing. It is a very slow process. Sod
creep is very widespread in the UK, particularly on clay slopes, a3
clay is vulnerable to the effects of wetting and drying. You may
well have seen terracettes on grassy slopes: these are thought to
result from soll creep.

ﬁm : Essential as Geography, Nelson Thrones Publisher, 2000

gﬂ‘ﬁ. 2.5-7 Soil Creep
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Typical rates of mats mawement

¥ temgmar Tmiday Tomfse
0. ey lomyday Tmyhour Timises
10 | 109
! N o * A 2 bt U !
'y b Y, = s P
“uslillsction " o
! 5 Landnlcle Jadsiide
. sl tian
iy = PR
10k Ereey
e Oy el
W iV ———x——2 —

e X L Fas
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) nﬂiﬂﬁuﬂuﬁﬁﬁﬁa% (Surface Water Management)
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(2) Iﬂidﬂ%’mlﬁaﬁﬂ@lzﬂau (Sediment Basin, Sediment Trap)
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