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- | Landslide B Landslide B1 | Lan

|| Landslides :
C1 and C2

Toe of debris
trail for Landslide C

| Slope No.
| 5SE-B/CR26

Toreici)f debris
trail for Landslide B
~— J[/5

/| stepped channel
blocked with debris

Sand traps and . ~ ] P » / Leu.ngi /
‘| U-channels blocked with : (a2 M Kit
alluvial washout debris ; 7 ] S <y *«H@«se

T A — <

/

AR N\ ) | Retaining Wall
A ‘ " |No. 5SE-B/R5

'| Area of alluvial outwash , ) s I
debris as recorded by B oy h
: Maunsell Consultants '
— )| Asia on 14 April 2000

Leung King
Estate

Legend: e Debris trail L™ Main scarp
DC3  Drainage line Alluvial outwash

Note :  Base map is extracted from Survey Sheet No. SSE-5A, dated October 1992 (Scale 1:1000)
and Topographic Survey Drawing No.GCS 2837 (Survey Division, CED, 2000).

Figure 2 - Site Location Plan for Landslides B and C
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LEGEND:

SUPERFICIAL DEPOSITS (Onshore)

e TS0 e

Oa Alluvium - Clay/silt, sand and
. gravel; well sorted to semi-sorted
Od Debris flow deposits - Unsorted
sand, gravel, cobbles and
boulders; clay/silt matrix
GEOLOGICAL LINES

Geological boundary, superficial deposit
Geological boundary, solid rock
Fault

Mineral vein

Photogeological
lineament

SOLID GEOLOGY
JTU Andesite with tuff and tuffite
af Fine grained granite, 0.06-2mm
i ] y p 1 i 1 Megacrystic
Mylonite
Schist

STRUCTURAL SYMBOLS

20 o
— Jointing
0 .
=i Foliation
420 Intrusive contact

MINERAL SYMBOL
Mo Molybdenite

q Quartz

Note:

Extract from Sheet 5 of Hong Kong Geological Survey 1:20,000 Scale Map Series HGM20 (GCO, 1988)

Figure 3 - Regional Geology
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Figure 4 - Past Landslides



Landslide B1

813800 E

Colluvium - angular cobbles/and
boulders of granite-in silty sand
\ matrix-exposed in landslide scar

\ Generally moderately
decomposed granite
(becoming highly

:
I

YANNIVAN o p .
decomposed inplaces) K A Tension cracks™
50/005 GRS ~1 m long-open
< . Sa%p by 20 mm to 30 mm
Landslide B A A
ANTA
AAAA
A A
Slightly 65/253 AT A
- NN
deeomposed grafiite AATA Vegetation and topsoil
AAAAAZ eroded by passage of
20/553 ATA debris exposing the
Minor fault with AAAA/ colluvium substrate
possible 10 mm &0
mylonite layer N4
Highly by
decomposed
granite
Completely
decomposed
granite -
\B//
830000 N

Residual soil Quartz vein with well developed

foliation in surrounding granite

Colluvium - silty sand
with angular gravel and

Displaced rafts of
cobble-sized rock fragments ISPLACU TAS ©

relatively intact material

Eroded incised channel
0.5 mto 1 m deep

A
0 3 6 m
1 |
Scale 1 : 300
Legend : “ Intact displaced — Geological boundary
o “J  mass 72—  Inferred geological
Main scarp - Quartz vein % boundary
Erosion pipe
-+  Concave break of slope - . . PP
- Colluvium TC Tension crack
v—v—v  Convex break of slope - A ; ; ioi
Debris Orientation of joint
—>——  Erosion channel A Orientation of vein
F . . i i
Fault ‘ ‘ Section line A Orientation of

surface of rupture

Notes: (1) Plan geometry is based on Topographic Survey Drawing No. GCS 2837
(Survey Division, CED, 2000), Sheet No 5SE-5A and site measurement.
(2) Refer to Figures 6,7 & 8 for Sections A-A, B-B & C-C respectively.

Figure 5 - Plan of the Source Area of Landslides B and B1
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Cut slope formed during
pre-1945 mining works

Intact displaced mass

Z—>

830015 N
oot 2 N 135

\\ Colluvium - cobbles and
\ boulders in silty sand matrix

Moderately to highly
\ decomposed granite

Completely decomposed
granite with relict joints -

—~ — =~ Possible
4 \
/ collapsed
7 adit
~ —_— -

830010 N

Quartz vein ~0.2 m thick

Debris - cobbles and boulders
of granite in a silty sand matrix

420
830005 N

K
e

Quartz vein ~0.4 m thick

ining waste - angular cobbles an 9““ ""‘
?)/f)uldegrs oftquartzgalid’gral:lli)tle frag?nents ?“““""‘?“‘“‘ 2
in a sandy gravel matrix "“‘& "“
000000008 202008,
N
RN \ |3
tm %‘:"":‘:’:‘& tm Scale 1 : 100
Legend : Mining —_—— Erosion channel Geological
«TT™  Main scarp waste‘ ?ﬁgsrﬁzg after bo;mda;y
““““ > Eroded channel Debris ‘ E E ‘ Section line —9 9 — égggglcal
Quartz vein 2222 | Colluvium - Orientation of joint " boundary
- Orientation of vein Erosion pipe

Notes :

(1) Plan geometry is based on Topographic Survey Drawing No. GCS 2837 (Survey Division,
CED,2000), Sheet No 5SE-5A and site measurement.

(2) Refer to Figure 13 for Section E-E.

Figure 12 - Plan of the Source Area of Landslide C




Natural hillside ‘ Surface of rupture ‘
‘ Pre-1945 cut slope | Mining waste
\
135 Colluvium - angular cobbles and
boulders in silty sand matrix
134
%
133 — :
Nz v
(Complctctly ~
|  decomposed
132 \granitc )
\ ,
131 — N \ Inferred ground profile before landslide
~ 9 ‘ f
130 —
129 —
2
=128 — ( .
E Moderately to ~. - Surface of entrainment
-3 i S ~. Inferred surface of rupture —
§127 | hlgh!i/ decomposed g P
2 granite o
= ) / / ~.
B o~ ~.
126 — R4 Debris
/7
125 —
124 —
Quartz vein
123 —
122 —
121 — Mining waste - angular cobbles and boulders
of quartz and granite fragments in a sandy matrix
120 —
0 1 2 m
[ E—
Scale 1:100
Legend: Present ground profile
Mining iiﬁiﬁiiﬁ Colluyium Inferred ground profile
waste Lab08 before landslide
— ) — ) Geological boundary
R Debris - i Quartz vein ) )

Inferred geological boundary

Notes : (1) Section Geometry is based on Topographic Survey Drawing No. GCS 2837/1
(Survey Division, CED, 2000), Survey Sheet No. SSE-5A and site measurement.

(2) The location of Section E-E is indicated in Figure 12.

Figure 13 - Section E-E through Landslide C
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Ephemeral stream

(a) Pre-failure channel profile

Landslide debris
- cobbles and
boulders in a
silty gravelly
sand

Eroded
overflow
channel

(c) Development of an overflow channel along the western flank of the dam

Original ground profile
g g P Traces of debris

/ on flanks of
Abandoned _ | channel

h 1
channe Flow sorted
cobbles and
boulders
(d) Eastern section of dam breached forming a new drainage line
Note: Not to Scale.

Figure 16 - Schematic Representation Showing the Inferred Development of a Possible Debris
Dam located below Landslide B




0 5 10 15m S0 5 10 15m
:

~ Scale 1:1000 N\ — Scale 1:1000

- 2000 Ground Investigation Landslide C

TR

Legend : o <f Pre-2000 ground LkTP1 2000 trial pit with
@ Main scarp investigation == reference number reference number

Notes: (1) Plan geometry is based on Topographic Survey Drawing No. GCS 2837
(Survey Division, CED, 2000), Survey Sheet No. SSE-5A and site measurement.
(2) Trial pits and slope strips completed between September and October 2000
(3) Pre-2000 GI locations obtained from the GIU Reference No. 14674 from GIU (GEO)
and File GCMW 2/B5/12 from Mainland West Division (GEO).

Figure 17 - Location Plan of Ground Investigation Works
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Figure 23 - Profile of Main Release Surface, Landslide B




375 mm of rainfall recorded in the 31 days before the landslides

) ‘

375 mm of rainfall recorded in the 15 days before the landslides
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(a) Daily Rainfall Recorded between 13 March and 16 April 2000

258 mm of rainfall recorded in the 24 hours before the landslides

[

234 mm of rainfall recorded in the 12 hours before the landslides
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(b) Hourly Rainfall Recorded between 00:00 hour on 13 April and 24:00 hours
on 14 April 2000

Figure 24 - Rainfall Recorded at GEO Raingauge No. NO7




0002 11V [ uo smoy p:L0 pue [y €] U0 sIoy 0:L0 USIM}q UOHNqLISI(T [[BJUIRy - S7 AnS1]

*K1018AI95q0 Suoy] Suoy ay) £q paredaid syofyosy : 9ON

ww ur [[ejurer -
Jo 19Kgosy —— 001

:puadoy

74

ONO DNOH

\ ()
- s ] zonvon

agne3urelr QO

‘Q NOOTMOM _—
‘ oot

{ | & & _
w' \( aﬁ\

oIs dpIfspueT] |

;
«

0,
4‘




800
9 June 1998
700 e e e et e \ .-
]
4
/
L /...
U
U
24 August 1999 /’
|
/

500 e e e, Il
g )
g 14 April 2000 5 November 1993
E (Rainfall preceding
§ the landslides)
(a4
o0 ]
=
©
(a4
=
:
R 300 oo
<
> 22 July 1994

200 et e e FA A

100 oo e D/ A

0 ———rr} ———rr} — ———rrr} — T
0.01 0.1 1 10 100 1000
Duration (hours)
Note: Rainfall data shown are derived from 5-minute data at GEO raingauge No. NO7.

Figure 26 - Maximum Rainfall Preceding the Landslides of 14 April 2000 at Raingauge No. NO7
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Plan geometry is based on Topographic Survey Drg. GCS 2837 (Survey
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Survey Sheet No. 5SE-5A and site measurement.
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Figure 27 - Location Plan of Photographs Taken
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