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PREFACE

In keeping with our policy of releasing information of
general technical interest, we make available some of our internal
reports in a series of publications termed the GEO Report series.
The reports in this series, of which this is one, are selected from a
wide range of reports produced by the staff of the Office and our
consultants.

Copies of GEO Reports have previously been made
available free of charge in limited numbers. The demand for the
reports in this series has increased greatly, necessitating new
arrangements for supply. In fumre a charge will be made to cover
the cost of printing.

The Geotechnical Engineering Office also publishes
guidance documents and presents the results of research work of
general interest in GEO Publications. These publications and the
GEO Reports are disseminated through the Government’s
Information Services Department. Information on how to purchase
them is given on the last page of this report.

&

Pt

A. W. Malone
Principal Government Geotechnical Engineer
April 1995



POREWCRD

This report presents a general review of
rainfall and landslides in 1984, and provides
some factual details of the major landslides.

K.5. Wong organised collection and initiel
sorting of the data for this report. 3Zeotechnical
Engineers of GCC District Divisions provided
details of the landslides. Supplementary data
were provided by Agriculture and Fisheries
Department, Fire Services Department, Highways
Office, Housing Depariment and Water Supplies
Deparitment. 411 contributions are gratefully

acknowledged.

Jee Cowland

Chief Zeotechnical ™Mgineer/Specizl Projects
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1. INTRCDUCTICN

This report reviews rainfall and landslide occurrence in Hong Kong
throughout 1984. Rainfall information has been obtained from +the Royal
Cbservatory (RC) and from the Geotechnical Control Office’s (ac0) auto-
matic raingauge system. lost of the landslide datz have beern taken from
records of incidents reported to the 300 during the year. Supplementary
data have been obtained from other government departments.

In this report, a landslide is defined as the collapse of a soil or
rock mass, and includes the failure of fill slopes, cut slopes, retaining
structures, natural slopes and rock or boulder falls.

The ZCO received a total of 120 incident reports. Of these, 106 were
classified as genuine lzndslides. The remaining incidents were minor
ground and building movements. This report will emphasize the cases of
landslides as reported to the 400, since these were inspected by the 300's
engineers and detailed information is available. In addition, 4wo
failures of 2 special nature at Tuen Mun Area 19 and at Junk Bzy Controlled
Tip are zlso presented here, even though they were not listed in the
incident record.

The arrangement of this report is similar tc the three previous
rainstorm reports of May and August 1982 and June 1983, {30C, 1982a, 1582b3
Choot, 1984) except that this report reviews reinfall and landslide
occurrence throughout the whole one-year period rather than emphasizing
only one specific rainstorm. This is a factual report, and apart from
acknowledging that most of the landslides were initiated by heavy rainfall,
it does not attempt to explain the mechanisms of failure nor to olaborate
on whether these landslides could have been predicted. Information and
discussion on tke important aspect of correlation between rainfall and
lardslides can be found elsewhere, for example Lumb (1975) and Brand et =1
(1984). It is intended, however, that the data contained in this report
may be used and interpreted by readers to further the understanding of
rain-induced failures. :

2. RATNFAIL
2.1 The Raingauge System

In the rugged terrain of Fong Kong, rainfall distribution over
different geographical areas, as well as over different time periods, can
vary dramatically during a rainstorm. The Royal Observatory has installed
165 raingauges at strategic locations around the territory in order to
provide sufficient coverage for a meaningful analysis of rainfall distribu-
tion. These raingauges range from a detailed automatic and instantaneous
rate—of-rainfall recorder to raingauges which are read marually once a
month. The 'principal' gauge is located at the Royal Observatory's head-
quarters in Teim Sha Tsui, and a continuous rainfall record has been nmade
at this location since Janusry 1884. Weather summsries and rainfall
statistics are normally based on the measurements mede at this 'principal!
location,

Since 1978, the 3CC, in co-operation with the RO, has installed a
number of automatic reingauges which transmit the current rainfall data via
telephone lines to the 3CC's 'Tmergency Conirol! headquarters. Subsequent



improvements have been mzde and at present there are 46 3CC gauges and
eleven RO gauges in this system, which provide up-to-date rainfall data
every five minutes to the operation rooms of the 300 and RC. These data
are also stored on computer tape for future reference. The locations of
these automatic raingauges (Figure 1) were selected to supplement the
existing raingauge network and to provide specific information in areas
where slopes were under observation.

In this report, when a comparison is “eing made for 'daily! rainfalls,
the 24~hour maximum rainfall in the rainstorm will be used instead of deily
rainfall, since the latter is based on an arbitrary fixed-period of mide
night {6 midnight which does not necessarily represeat the true rainstorm
intensity. In addition, when a rainfall amount is gquoted without reference
to the location of measurement, this will be the amount mezsured at the RO
hesdquarters., '

2.2 Royal Observatory Records

The year's weather for 1984 was summarised by the Royzl Cbservatory in
the Monthly Weather Summary of December 1984. Their commerts for the whole
Jear are as follows :

" 48 & whole, 1984 was a year with the least amount of
sunshine since records began in 1884, There were only
1,701.9 hours of bright sunshine, compared with an annual
average of 2,011.6 hours., However, July 1984 was the
sunniest month ever on record. The year's total rainfall
recorded at the Royal Observatory amounted to 2,017.0 mm
which was 9 percent below normal. The annual mean
temperature of 22,5°C was also close to the normal value
of 22.8%C. The Gale or Storm Signal was hoisted only
once, during the approach of Severe Tropical Storm Wyme
in June. No severe damage was caused by tropical cyclones
in Hong Kong during the year."

The following are excerpts from the same report for the months of May,
June and October when the most intense rainstorms of the Year occurred i

" May was wetter than normal. The total rainfall for
the month amounted to 468.2 mm, which was 57 percent sbove
average. lore than one third of the rain fell on 30 May
when widespread thunderstorms and heavy showers ocourred,
causing serious flocding and numerous landslips over
various parts of Hong Kong.

The temperaturse and rainfall in June were normal
ssssesses Widespread thunderstorme and torrential rain
on 16 June caused serious flooding and landslips in
many places. The worst-hit area was Sai Tau Tsuen in
Kowloon City where flood water was reported to be nearly
2-metres deep +.... Tropical cyclone warning signals
vere displayed for the first time in the Year during
the approach of Severe Tropical Storm Wynne which
brought only slight damage to Hong Kong.



Fine weather prevailed during October. However,
the month's total rainfall of 167.1 mm was 38 percent
above normal. Most of the rain was recorded on 10 and
11 October when heavy showers occurred. An hourly
rainfall amount of 67.2 mm was recorded at the Royal
Observatory from 11 pm to midnight on 10 October.

This rainfall amount was the second highest on record
for October.” '

A summary of heavy rainstorms in 1284 is given in Table 1. This
table shows all days in which 24=-hour rainfall at the RC exceeded 50 mm.
The three highest 24-hour rainfalls are 175 mm on 16th June, 157 mm on 11th
Cetober and 151 mm on 30th May. This talle also shows the fifteen-day
antecedent rainfalls which occurred prior to the 24~hour periods. Other
detailed information in Table 1 will be discussed subsequently in separate
sections.

The rainfall data as recorded at the RC, Tsim Sha Tsui, are presented
in the following figures. Cumulative rainfall since 1st Jamuary is shown
in Figure 2. Deily and monthly rainfalls are shown in Figures 3 amd 4
respectively. Figures 5 to 7 show the hourly rainfazll for the three
highest rainfall days of 1984.

2+3 {eotechnical Control Office Records

Rainfall data are available from the 3CO's 46 automatic raingauges,
four of which were installed during 1984. A location map of these gauges
is given in Pigure 1.

Table 1 shows data from §CO's raingauzes for the hezvy rainstorms in
1984. The maximum rainfall recorded anyvwhere in the territory on these
occasions are given for three arbitrary durationsof one hour, five hours
and 24 hours.

The maximum 24-hour and one-hour rainfalls within the territory during
the year were 248 mm and 79 mn respectively and both occurred on 16th June.

Appendix B shows hourly rainfall obtained from 3CC's raingauges for
the three heavy rainstorms, i.e. 30th lay, 16th June and 10-11 October.

2.4 Reinfall Dietribution

Rainfall distribution within different time periods and geographical
areas “as been assessed from the records of (CO's gauges in Appendix B
for the three major rainstorms. On these occasions, heavy rain occurred
in the urban areas with cnly light rain in the New Territories. A lzrge
amount of rain fell within a few hours.

Reinfall meps, for 24~hour duration, are shown in Figures & to 10 for
the three heavy rainstorms. On 30th May, rainfall of over 160 mm fell
over the northern part of Fong Kong Island and most of Kowloon. On 16th
June, the heavy rain was concentrated in Zest Kowloon only, and this was
also the case for the rainstorm of 11th October. The distribution of
rainfall had an important effect on the occurrence of landslides in these
areas; and this will be diecussed further in Section 3.4.



2.5 Warnings Issued b the Royal Observatory

Relevant warnings issued by the RO, and the Landslip ¥Warning jointly
issued by the GCC and the RC, are summerised in Table 2.

In 1984, there were 32 Thunderstorm Warnings, eighteen Flood Warnings,
three landslip Wernings and five Tropical Storm Warnings. The highest
signal number raised in the year for the Tropical Storm Warning was No. 8
on 25th June. In 1984, tropical storms brought only lizht rain and there
were no significant damages as 2 result of these storms. Iiost of these
warnings were issued in the period from May to September.

landslip Warnings were issued after consultation between the GCC and
the RO on the basis of a predetermined rainfall criterion. The frequency
of this warning in 1564 is the least among other warnings issued by the RO.
The three Landslip Warnings were issued on the three days in which the
highest 24 hour rainfall was recorded at the Royal Cbservatory (Table 1).
A comparison of these three days with other notable rainfall-landslide
days for which the landslip warning was not issued is shown in Table 1.
Cn these three days, fifteen of the reported incidents for which times of
the landslides were known accurately (Section 3.1) occurred after the
warnings were issued, and one occurred before the warning was issued
(on 11th Getober). Table 1 shows all other notable rainfall-landslide
events, Those events not shown had rainfall of less than 50 mm in 24
hours and less than three landslides in any one day.

2.6 Comparison with Past Rzinstorms

Haximum rainfall amounts of various durations recorded at the RO and
GCO raingauges for heavy rainstorms in 1984 are shown in comparison with
the recent major rainstorms of May and August 1982 and June 1983 irn Table
1. The highest 24-hour rainfall at the RO in 1984 is still less than half
of those in the three recent major rainstorms. The highest one-hour
rainfall recorded anywhere in 1984 is 79 mm, in comparison with more then
95 mm for the three major rainstorms.

The return periods of heavy rainstorms in 1984 were eostimated and they
are shown in Table 3, for rainfall durations of one hour to fifteen days.
The highest return periods, indicating intense and infrequent rainstorms,
are only about four years for one~hour and five hour durations, and are
less than two years for rainfall durations greater than twelve hours. It
may be concluded, therefore, that rainfall in the year 1984 could generally
be expected to occur in any normal year.

In Figure 2, cumulative rainfzll since 1st January is shown in
comparison with the average (1951-1980), the wettest year (1982) and the
driest year (1963) since records began in 1884. The cumulative rainfell
wag close to the average amount for the whole year. Figure 4 shows monthly
rainfall in 1984 in comparison with the recorded maximum (since 1884) and
mean (1951-1980) monthly rainfalls. The monthly rainfall exceeded the
mean values only for the four monthe of April, llay, June and Cetober.



3. LANDSIIDES
3+1 landslide Occurrence in 1984

The mumber of incidents reporied to varicus govermment departments
during 1984 are shown in Table 4. The number of landslides affecting
varicus types of area (squatter, road etc.) in Hong Eong, Kowloon and the
Yew Territories are ghown in Table 5. The number of major failures are
algo given in this table. There were eight major failures in 1984, where
majog is defined as a failure in which the volume of slide debris exceeded
50 m*.

4 list containing details of all 120 incidents reported to the 500 ia
provided in Appendix A. A location map for all these incidents is encloged
in Drawing No. GCSP 8/1. Selected photographs of the incidents are
illustrated in Plates 1 to 34.

Wherever poassible, the dates and times of the landslides were ascer—
tained by the engineers during site inspection. Some incidents were not
reported until several days or weeks after the times of occurrence. Out
of 120 incidents, the times of cccurrence were known to within one day for
88 incidents, The daily number of these incidents are plotted in Figure 3,
Of these 88 incidents, the times were ascertained further to within one
hour for 44 incidents.

The higkest daily number of incidents is fifteen on 30th May and the
next highest is eight on 16th June. The next highest number is three and
these occurred on four separate occasions. All these occasions are
included in Teble 1, where the number of incidents reported in newspapers
and reported by the Fire Services Department are also shown for comparison.
There were less than three incidents in any single day for the rest of the
Year.

It is likely that there are many more failures which occurred but
which were not known to the GCC, including minor failures of no consequence,
guch as failures in remote areas, open spaces and construction sites.

This fact should be borne in mind in reading the following landslide
statistics.

3.2 Areas iffected by Incidents

The number of incidents, as reported to government departments, which
affected various categories of area are given in Table 5. ILandslide conse—
quences, classified according to the type of failure, are shown in Table 6.

3«21 Squatter Areas

4 total of 60 incidents occurred in squatter areas. Cf these, 50
occurred in Jowloon, and nost of these were in the Fowloon Hast region,
including Sau On Village, Tai Shing Village, Cheung Iung Tin Village and
Lam Tin Villages.

Two major failures affected squatter areas. They are incidents KE/13
(Plates 12 & 13; 1o be discussed in Section 447) and ¥6/18 (Plates 20 & 21
to be discussed in Seetion 4.9). “xamples of other minor feilures in



squatter areas are incidents HK5/7 (Plates 6 & 75 Section 4.4), IW6/1
(Plate 11), K7/1 (Plates 22 & 23), K7/2 (Flate 24) and X9/2 Plates 33 &
34). Incident HES5/1 (Plate 2} resulted in injury to one person and will
be discussed in Section 4.3

Incidents in squatter areas caused permanent evacation of 105 huts
end temporary evacuztion of 59 huts., 60% of these evacuations were due to
the failures of soil cut slopes (Table €).

The main cause of the large number of failures in squatter areas is
the indiscriminate cutting and Tilling on steep hillsides and the erection
of flimgy huts in these areas. The other important factor is the uncon—
trolled leakeage and discharge of water supply, drainace and storm water
pipes over the arsss. .

3.Z+2 3Buildings

There were nineteen incidents affecting buildings. TFour of these were
major failures. They are incidents MWE/3 (Plates 18 & 195 Section 4.10),
HK9/1 (Plates 26 & 27; Section 4.12) ME9/1 (Plates 29 & 30; Section 4413},
and incident K9/5, which occurred on Stonecutters Islend and was dealt with
separately by Jovermment Maintenance Surveyor's (@M3) consultant. Other
minor failures affecting buildings are incidents M36/6 (Ilates 14 & 15) and
NE6/7 (Plates 16 & 17; Section 4.8).

Incidents in this category resulted in partial closure of five
buildings. PFour of these were caused by soil cut slope failures (Table 7).

3e2+3 HRoads and Aocess

33 incidents affected roads and access, none of which were major
failures. Examples of incidents of this kind are HK4/2 (Plate 1; Sestion
4.23, &5/3 EPlate 3), HE5/6 (Plates 4 & 5), H&5/7 (Plates 6 & 7y Section
4.4), T5/9 (Plates 8 & 9; Section 4.5), K5/13 (Plate 10; Section 4.6),
15¢/3 (Plate 25) and 1W9/1 (Flate 28, Section 4e11).

Due to these incidents, 27 sections of road or access were cloged to
traffic. ZIZight of these were caused by failures of scil cut glopes.

3+2.4 Construction Sites

There were itwc incidents on construction sites and in both cases these
were sites under the control of the GCO's current Landslip Preventive
Measures Programme. One of these ocourred at Rhondda Rozd, Kowloon
(incident X9/1) and the other occurred at A Kung Ngam Road, Shau Kei Van
(incident FXK5/3; Plate 3). Mo significant damase was caused by these
failures.

3.2.5 C{Catchwaters aml Reservoirs

Incidents affecting catchwaters and reservoirs were dealt with
separately by the ¥Water Supplies Department. There were sixteen incidents
of this type, twelve of which occurred in the New Territories. Eight
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failures occurred on the Tai Lam Chung Catchwater. In zddition it was
noted that overflow of the Wong Xai Chung catchwater had caused incident
EK5/9 (Plates 8 & 9, Section 4.5).

3+2.6 Country Parks and Open Lreas

3ix incidents in Country Parks were reported by the Agriculture and
Fisheries Department. Cne of these was a flash flocding over 100 hectares
of farmland in the MNew Territories on 30th lay, but no significant damage
was reported. In addition, the 30C inspected three incidents in open
areas. Two of these were major failures, incidents K5/3 and K5/4, but
they were of no consequence.

3.3 Types of Incidents

The incidents reported to the 200 during 1984 were claszified into six
types of failure and the number in each type are shown in Table 7. Damages
from various types of failure are shown in Table 6.

3¢3.1 Fill Slopes

There were fourteen fill slope failures, which was twelve percent of
all incidents reported to the 3CC, Cne of them was a major feilure,
incident K6/18 (Plates 20 & 213 Section 4.9)s Txamplesof other miner fill
?10pe fai%ures are incident HI4/2 (Plate 1; Section 4.2) and incident B/

Plate 11).

3.3.2 Cut Slopes

There were 70 cui slope feilures, which is 597 of all incidents.
These were classified Surther according to types of materials, i.e. soil,
soil/rock and rock cut slope failures.

There were 62 soil cut slope failures. Three of these were major,
i.e. incidents KW6/3 (Plates 18 & 19; Section 4.10),129/1 (Flates 29 & 30;
Section 4.13) and K9/5 on Stonecutters Island. 37 out of 59 remaining
minor failures occurred in squatter areas. INinor soil cut slope failures
are itypified by incidents HKB/G (FPlates 4 & Y, Hﬁﬁ/é {Flates 14 & 15),
X7/1 (Plates 22 & 23 ), K7/2 (Flate 24)s X9/2 (Plates 33 & 34) and MW9/1
(Flate 28; Section 4.11). |

There were eix soil/rock cut slope failures. Cne of these was a
major failure, i.e. incident EK9/1 (Flates 26 & 273 Section 4.12)., Cther
minor failures are incidents FX5/7 (Flates € & T; Section 4.4), K16/7
(Plates 16 & 17; Section 4.8) and NE6/3 (Plate 25).

There were only two rock cut slope failures, both of which were minor.
They are incidents MK5/1 and FK5/3 (Plate 3).

3+3+3 Retaininez ¥Walls

There were elevan retaining wall failures, none of which was ma jor.
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Dxamples of these failures are incident HKSJB (Plates 8 & 95 Seotion 4.5)
and MW 9/3 (Plates 31 & 32).

3¢3+4 Natural Slopes

There were four natural slope failures, one of which was major. This
is incident KE/13 (Plates 12 & 13; Section 4.7).

3.3.5 Rock/Boulder Falls

These were seven failures in this category, all of whichk were wminor
failures.

3¢3.6 OQOther Failures

Cther failures are incidents which cennot be properly classified into
the above categories. These included erosion gullies, settlement and
subsidence, and hut collapse. There were fourteen failures of this type.
Two of these incidents, K5/3 and K5/4, were major failures in open areas
with no significant consequences. Minor failures of this type are incidents
H5/1 (Flate 2; Section 4.3) znd 75/13 (Tlate 10; Section 4.6).

3.4 dainfeli-Lendslide Relztionships

The primary cause of a large mejority of &ll failures in 13524 was
rainfall. Ctlier failures were mostly isolzated inocidents caused by such
thinge as leakage of services, water from fire fighting and indiscriminate
activities releting to earthworks ani drainace zlterations in squatter
areas.

The geographical digtribution of raiafall has a considerzble effect
on the occurrence of landslides in various areas. Figures 8 to 10 show
the location of landslides for which dates of occurrence are known,
imposed on the 24-hour rainfall maps for tlke three heavy rainstorms of
30th Kay, 16th June and 11th Cctober respectively. A close relstionship dbe
between landslide and rainfall distribution can be seen in these figures.
Hore detailed and comprehensive discussions on rainfall-lanislide relztion-
ships can be found in Branmd et al (1984), where data over the past 20 years
have been analysed, in contrast to the one-year data presented in this
Teport.

4. NOTABLE INCIDZTDS
4.1 Introduction

Twelve out of the 120 3CC incidents are discussed in more detail in
this section. These are presented in chronological order. The nature of
the incident is referenced under the caption of each incident. The
gselection of these incidents was based mainly on the size of failure.

In addition to the above, the last two sections describe two other
major failures which were investigated by the 3CO but were not included
in the list of GCC incidents because of their special nature.



4.2 Incident HK4/2, 5 Coombe Roesd

(Date : C8th 4pril, minor fill slope failure affecting road, Tlate 1)

This landslide occurred on 28th April, after one~day rainfall of 44.4
mm on 27th April. The failure occurred on the down glope side of Coombe
Road, on an old fill slope (catzlogued as 11SW~D/F107), and resulted in a
loss of most of the fill material ?about 40 m®). The road was undermined
and settled, and the services were interrupted. As a result, half of the
road was closed, pending the repair work. The probable causes were slow
movement of the fill over a period of several months, leakage of services
and infiltration of rainfall. In addition it was noted that for many
months prior to the failure, the road had heen subjected to unusually
bheavy traffic as it was used for traffic diversion during the repair of the
Peak Road failure which occurred in June 1983.

4+3 Inecident HKﬁ/li_Tsin Shui Ma Tau Village, Shau Kei Wan

(Date 3 3rd llay, hut collapsed in squatter area, one person
injured, Flate 2)

The incident occurred at about 3 pm on 3rd Hay, resulting in a loss
of foundation support and concrete floor of a collepsed hut. One meh wzs
injured in the incident. Five other huts in the area were zlso zffected
and were temporarily evacuated. Repair works were carried out on the
slope and subsequently the demaged hut wes reinstated.

4.4 Incident HKB/7, Aldrich Terrace, Nioi Man Street

(Date : 30th ilay, minor scilfrock cut slope failure affecting road
and squatier huts, Plates € & 7)

The failure occurred at about noon on 30th Yay during heavy rainfall
(see Figure 5 and Table 1), This is the catalogued slope 1135-B/C8C, and
the failure occurred at a height of about 30 m zbove the glope toe,
involving 20 m® of completely decomposed granite soil {CD3) and rock
materizls. The slip debris fell down and spreszd over Jgoi Man Street. As
a result the rozd wes cleosed, four huts were permanently evacuszted =nd ten
huts were temporarily evacuzted., The urobable czuse of 1 e failure was the
scouring action of storm water discherged by make-shift channels which had
teen constructed by the sguatters following blockage of the original slope
charnmels.,

45 Incident HK5/9, Repulee Bay Hozd near House Ho. 11

(Date : 30th May, minor failure of retzining structure affecting
rozd, Ilates 8 & 9)

This landslide occurred at sbout 9 am on 30th May during heavy rain
(Figure 5 and Table 1). The failure involved the collapse of a 3 m high
random rubble wall, with slip debris of about 30 m®. Two water pipes and
a drain pipe were broken and utility cables were exposed. Tue to the
failure the road was entirely closed for twelve hours, after which one lane
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was opened {o traffic while the other lane was closed pending the repair
worke. The probable cause of failure was the persistent and large volume of
overflowing water crossing the road due to blockage of the Wong Nai Chung
catchwater above the road on the opposite side.

The repair work involved reinstatement by compacted rock-fill with
sprayed concrete surface protection.

4.6 Incident ¥5/13, Hong Chonz Road Embankment., Hung Hom

(Date : 30th lay, minor failure of fill embankment affecting road,
Plate 10)

The incident also cccurred during the notzble storm on 30th Yy (Table
1)e The existing surface protection was stone pitching without weepholes.
A 10 m long horizontal erack near the toe was observed. An amount of m0il
washed out from the crack had zccumulated =zt the toe. Severe bulging of
the embankment was also noted. XNo significant damage to the road or
disruption to traffic was caused by this incident. Tven though the incidemt
occurred on a2 dey of heavy rainfall, it was also noted that a water main
had burst in the vicinity at the time, and it is considered that this was
probably the major cause of this failure.

The repair was carried out by excavating the failed embankment and
backfilling with compacted fill, with provision of weepholes,

4.7 Incident K6/13, lion Rock Park

(Date 1 17th June, major fajlure on natural slope affecting
squatters, Tlates 12 & 13)

This landslide occurred at ahout 11 am on 17th June, the day after the
heavy rainfall on 1fth June (Table 1)s The site is & 20 m high natural
slope in CDG which had experienced previous failures. The slip debris
volume wes zhout 70 m®. The failure affected a squatter footpath =t the
top of slope and +the lion Rock Park at the toe, and as a result part of the
park area was cordoned off. The probable cause was rainfall infiltration
and sewage discharge from squatter huts at the top of the slope.

4.8 TIncident ME6/7, Yim Tso Ha Tsuen, Worth District

(Date 3 22nd June, minor failure on soil/rock cut slope affecting
building, Pletes 16 & 17)

This fzilure occurred zt about 9 pm on 22nd June, six days after heavy
rain on 16th June (Table 1) and with rainfall in the intervening period of
75 mm. The site is a 12 m high soil/rock cut slope behind a village house.
The superficial soil of 1-2 m thick had slipped along a 60° Qipping joint
plane in highly to moderstely weathered voleznic rock. The slip debris
consisted of scil, rock and large boulders, with a volume of about 30 n®,
and piled up to 1.5 m Ligh against the rear wall of the house. However,
no structural damage to the house wag observed.
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Repair work was carried out on the damaged area by trimming the slope
and providing surface protection and drainage.

4.9 Incident K6/18, Fuk Tak New Villese, Kowloon

(Date : 25th June, major failure on quarry spoil £ill slope
affecting squatters, Plates 20 & 21)

The failure occurred on 25th June during a rainstorm {(Table 1). The
material involved was quarry spoil, which had been dumped on a natural
slope adjacent to the quarry. This dump had failed previously and the new
failure occurred just below the old slip scar. The failed mass wes 0.5 m
thick, 3~4 m wide and the debris volume of about 50 m° slipped down slope
to a squatier village below. 4s a result, three huts were permanently
evacuated. No repair work was undertaken.

4.10 Incident MW6/3, CLP Substation, Kwai Chung

(Date 1 26th June, major failure of soil cut slope affecting
buildings, Plates 18 & 19)

Thig failure was one of the largest in 1984 and ocourred at about 5 pm
on 26th June, the day after the rainstorm on 25th June (Table 1). The 10 m
high soil cut slope (catalogued was TS¥-C/CR103) failed for the entire
length of 20 m,with a debris volume of about 300 m° Piled up to 3 m high
ageinst the China Light & Power (CLP) power substation. The top of the
slip surface extended into part of a rlatform at the orest of the slope,
on which a factory has been built. Cracks were observed on the well of
the substation and temporary shoring was erected inside br CIP, There was
continuous discharge from broken water pipes and sewers on to the failure
arez. Hoarding was erected around the 132 KV eczble for protection againet
further failures, which could have caused power cuts throughout Kwai Chung.
The probable causes of failure were infiltration of stormwater from broken
sewers a&s well as effluents from the factory at ihe top of slope.

A Dangerous Notice was subsequently issued and permanent remedial
work is being carried out on the failed slope.

4,11 Incident 14%9/1, 20 I3 Castle Teak Road, Tuen Mun

(Date : 1st September, minor soil cut slope failure effecting
rezl, Flate 28)

Thig landslide occurred at akrout 4 pm_on 18t 3epiember during a rain-
storm (Table 1). It was a failure on a 70°, 7 m high soil cut slope znd
the slide debris volume was about 30 m°. The debris blocked the footpath
and one lane of the road. The fence of the private lot at the top of slope
was also affected. The east-bound carriagewsy of Castle Peak Road was
closed while repair work on the slope was being carried out, and a
temporary road diversion was provided during this period. The probatle
cause of failure was storm water infiltrztion at the top of the slope.



4.12 Incident HK0/1, 206-208 Tsat Tsz ilui Road, lorth Point

(Date : 2nd September, major failure of soil/rock cut slope
affecting building, Plates 26 % 27)

This was another large failure and ocourred =zt about Tam on 2nd
September on a soil/rock cut slope (catalogued as 1135-4/C85) of 15 m
height and 85° slope angle, with z school at the top and 2 factory
building at the toe of the slope. The 8lip debris volume was about 180 n°
and caused complete collapse of one panel of the rear wall of the factory
building, through which the debris fell and riled up inside on the ground
floor. The walls on the first and second floors were also damaged.
Partial closure of these floors of the factory was enforced, pending
temporary remedial works. The landslide took place during heavy rainfall

Table 1). The probable causes were infiliration and the wedging effents
of tree roots on the thick soil mass overlying adversely jointed rock.

Two minor failures had occurred previously at this site, in June 1982
and October 1983. A Dangerous MNotice had been ipsued after the second of
these iwo failures. At present the repair scheme to prevent further
failures is being expedited by a private consultant.

4.13 Incident M3¢/1, Fui Yiu Ha, 3ei Kung

(Date : 7th September, major failure of s0il out slope affecting
building, Plates 29 & 30)

This failure occurred at about £ am on 7th September, five days after
the rainstorm of 1st-2nd September {Table 1). Part of a soil out slope of
about 13 m high collapsed, with & slip debris volume of about 70 m°. The
slip left z boulder of about 4 m® perched on the slope crest. The debris
piled up on top of the canopy of the rear yard of house no. 58. As a
result, a Dangerous Notice and Temporary Closure Crder were issued to
owners of the two affected houses. The probable cause was saturation of
the volcanic soil due to the bursting and leaking of a water-bearing pipe.

The failed slope was subsequently reinstated. The water-bearing pipe
was diverted after completion of the slope remedizl works.

4.14 Area 19 Tuen Mun

(Continuing major movement of soil cut slope, Ilates 35 & 36)

Borrow Arez 19 was desisnzted for the construction of housing within
the Tuen Mun Yew Towrn. It was originslly plamied to accommodate some
50,000 people. Initial earthworks for zite formation commernced in 1977 and
slope instability has been a continuing problem in the zrea since then.

The area is covered by an extensive mantle of colluvium, overlying highly
fractured, decomposed volcanic soil and rock. Cecasional major and minor
Tailures vere observed every year from 1977 to 1983 while the site forma-—
tion was in progress. By May 1984, the newly-formed major out slope had
been regraded and revegetated. Damaged chevron drains were also repaired.
However, new distress was observed on Fay 13th, and by June major movement
had occurred with settlement of over 2 m. The extent of the failure can be
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seen in Flates35 and 3. The persistent occurrence of slope instability
has affected the original planned use of Area 15+ Cne possible cauge of
the prolonged instability is that formation of the borrow area has
disrupted the existing subsurface and surface drainage pattern.

Detailed information on the sequence of instability in the area can
be found in Planning Report TR 1/84 (Styles et al, 1984).

4.15 Jurk Bay Controlled Tip

(Date 3 18th Larch, mejor failure of controlled tip on top of
soft merine clay, Plates 37 & 38)

A controlled tip has been under construction in the Junk Bay area
since 1977. The tip occupies a site on the shoreline of Junk Bay near Pak
Shin Kek. It has been developed in stages by the formation of lagoons
with temporary enclosing bunds and then back-filled with refuse to a
predetermined height. Further lagoons were then built, giving a general
advance of the controlled tip away from the shoreline. Temporary jetties
were algo constructed adjacent to the bunde and this involved dredging and
backfilling, which was completed by the end of 1983, The final boundary
of the tip will be formed by a permanent sez wall. The 1ip hag been built
on top of a layer of soft marine clay. A mmber of minor and some sub-—
stantial failures occurred during the course of construction.

4 major failure involving 500,000 n® of material occurred on 18th
March, 1984 when the tip had been built up to a height of +22 mPD.
Maximum movements recorded were & m vertically ard 20 m horizontally.
Aerial views of the failure are given in Plates 37 and 38. Details of
thes§ movements are discussed in Advisory Report ADR 17/84 (Powell et al,
1984 ).

5. CONCIUSICHS

Aainfall amounts for various durations during 1984 can generally be
considered as normal in comparison with previous years. Over the whole
Year 120 landelide and relsted incidents were reported to the GC0 District
Divisions and the damzges resulting from these incidents may be summarised
as follows & one person injured, 168 huts evecuated, five buildings
partially closed and 22 sections of road and access closed. liogt of thess
demazes were caused during or shortly after rainstorms. The three most
intense and damaging storms occurred on 30th liay, 1£th June and 11th
Cctober. The landslip Warning was issued on each of these three ocoasions.
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Table 1 — Rainfall - Tandslide Events in 1984 with 24-hour Rainfall Creater than 50 mm

Maximum Rainfall (mm) Landslide Conssquences
Date Royal Observatory GCO Raingauges Number of Landslides Reported
Number | Number Huts
. Antecadent Killad/ Evacuated
24-hr 1-he 5-hr 2é-hr 1-he 5-hr GCO  |Newspapet| FSD Injured | Permanently
k=day 15=-day
1676 175 L9 155 1% 10 8 79 226 s 5 1 - 16
10-1110 157 67 152 0 23 maximum at RO 3 - - - 2
3015 151 2% 103 64 228 246 67 154 15 1% - - 14
1-2/9 105 14 k1 6 6% 154 N - 38 3 2 1 - §
4-518 89 36 53 3 B 122 65 98 1 - - - -
"8 a3 26 51 23 135 206 &1 a9 3 1 - - 7
977 76 25 42 22 129 91 25 43 3 - - - -
$7-18/5 72 18 60 k1) 88 129 L5 101 1 - - - 3
1714 66 k1 62 1% 22 83 173 77 - - - - -
416 57 30 3 5 256 133 5 56 - - - - -
256 56 18 39 37 268 72 L0 53 1 - - - 3
Recent mecjor rainstorms ( for comparison only )
29/5/82 394 Lé 153 1 1" 430 m 237 551 498 15 1] 153
16/8/82 362 68 159 0 346 370 95 290 138 62 6 9 200
1716/83 L7 69 27 2 77 460 101 03 155 14 5 2 %

Note: {1} The events are arranged in order of 24-hour roinfall ot the Royai Observatory, Tsim Sha Tsui.
|2} For the rest of 1384, there were less than 3 londslips in any one doy reported to GCO.
[3) Newspaper searched is South China Morning Post.

Abbreviation: GCO = Geotechnical Contral Office; FSD=Fire Services Department; R.0.=Royat Observatory

ce



Tahle 2 - Type and Date of sarnings Issued by the Royal Observatory in 1984

Dates of Wuarnings

Month . . )
Thunderstorm Fleod Landslip Tropical Storm
January - - - -
February - - - -
March 19 - - -
April 17, 18, 24, 27, 28 17, 21, 27, 28 - -
May & 14, 19, 28-30 L, 17-19, 29-30 30 {7a.m. to 3p.m.) -
June 2-5, 16, 28 4, 5, 16, 25, 16 léam. to Mlam.) 24-25 ( No. B, Wynne )
July N - - 7-8 [ No.3, Betty)
, ) 16-21 (No, 3, Gerald)
August 1, 4, 9, 10, 13, 14, 15, 26, 27 L1, 21 29-31 {No. 1, June)
September 12,13, 16, 17, 18, 20, 22 1,16, 18 - {-5 {No 3, lke
October 4 11 1 [2am. to Ga.m.} -
Movember - - - -
December - - - -
Totai Number 32 18 3 5

Legend:

L] Landslip warnings wete issued after consultation between GCO & RO

€2
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Table 3 - Maximum Rainfalls during 1984
and Estimated Return Periods

Ending Time .
* . Estimated
. Rainfail ;
Period Return Period,
(mm)
Year
Date Hours
1 hour 672 10110 2400 4
5 hour 155.2 16/6 06C0 4
12 hour 172.5 16/6 1300 2
24 hour 1747 16/6 2200 < 2
2 day 2011 3045 - < 2
4 day 206.4 315 - <72
7 day 2708 416 - < 2
15 day 381.3 30/5 - <2
Legend:
* Rainfall at Royal Observatory, Tsim Sha Tsu)
t Gumbel equation, Peterson & Kwong (1981}




Table 4 - Number of Incidents Reported to Various Offices/Departments during 1984

Types of Incident
Office/Department Total Number
Landslip Flooding Others
Geotechnical Control Gifice 120 106 - 14
Water Supplies Department 15 14 1 1
Fire Services Department 8 2 3 3
Agriculture & Fisheries Department 6 i 5 1 -
- . — !

Highways Office * L over 50007 *
Housing OCepartment {Housing Estates) - - - B
Legend:

* Landslips reported to H O were referred to, and included in the incidents of GCO

t Most of these floodings occurred in Kowloon and they were not related to ramnstorms

Gz
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Table . - Landsiidsz durin, 7500 ZLlo=-ificed by " flaziel fpesn
Location Hong Kong Kowloon Terrr;l: ov:ies Aﬁ:clls

Squatters 7 5012} 3 60{2)
Buildings 5 (1) L (1} 10(2) 19(4)
Roads 12 " 10 33
Construction Site 1 1 - 2
Catchwaters 2 2 12 16
gg;?rzr;";ks’ - 212) 7 9(2)

Total 27 7C 42 139

Legend:

{ ) Number of major failures




Table 6 - Consequence Related to Type of Failures in 1384

- 27

No. of Huts
Evacuated Closure of Road/
Type of Failure Part of Access
Building Blocked
Permanent Temporary
Fill Slope 10 5 - 2
Soil 79 23 A 8
Cut :
Slope Soit{ Rock A 10 1 2
Rack - - - 2
Retaming Wall 8 ) - 2
Natural Slope - - - 2
Rock/
Boulder Fall 1 ! 4
Others 7 1 - -
Total 109 5% 5 22
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Table 7 - Type of Inci-~nts Revorted to GCO during 1984

Type of Incident Number Percentage
Fill Slope T4 (1) 12 %
Soil 62 13) 52 %
Cut Slope Soil / Rock 6 (1} 5 %
Rock 2 2%
Retaining Wall 11 9%
Natural Slope 4 (1) 3%
Rock/ Boulder Fall 7 5%
Cthers 14 (2) 1%

Total 120 100 %
Legend:;

() Number of major failures
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SLF Suhstation, Wo Teng Tsui Strext
Ywai Chung (Incident No. 1HE/3)
- Major failure nn s0il cut slope

SLEF substation, Wo Tong Tsui 3treet
Kwai Chung (Incident lo. 1i6/3)
- Lajor failure on soil cut slope

Fuk Tak Nlew Village, 1E {(Incident
No. K6/18) -
- Major failure on wuarry 3ypcils

Fuk Tak ew Village, kls (Incident
Lo. £6/18)

- Major failure on _uarry 3poils

Lam Tin First Village, Fu
{Incident No. K7/1)
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Plate 1 : Negative No.I4 9/84/0A  Date: 30.4.84

Flate 1 - Opposite No. 5 Coombe Road (Incident No. HK 4/2)
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Plate 2 : Negative No. IE 2/84/5 Date: =2,5.84

Flate 2 - Tsin Shui Ma Tau Village, Shau fei ian
(Incident No. HK 5/1) : 1 Person Injured




45

21.5.84

- Negative No.IE 21/84/17 Date:

Plate >

Plate 3 - A Kung Ngam Road, Shau Kei Wan
(Incident No. HK 5/3)




Plate 4 : Negative No.IE 25/84/10 Date: 30.5.84
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Plate 5 : Negative No. IE 25/84/11 Date: 30.5.84

Plates 4 & 5 ~ Lung Wah Street, Western (Incident No. HK 5/6)




Plate 7 : Negative No. IE 27/84/20 Date: 30.5.84

Plates 6 & 7 - Aldrich Terrace, Ngoi Man Street, Shau Kei Wan
(Incident No. HK 5/7)




Plate: 8
Negative No. IE 25/84/14
Date: 30.5.84

B e et

Plate 9 fNegativ_e“Nd.IE 25/84/19 ate“:_ .5.84

Plates 8 & 9 - Repulse Bay Road near No. 11, Southern District
(Incident No. HK 5/9)




Plate 10 : Negative No. SP 202/84312Date : 31.5.84

Plate 10 - Hong Chong Road, Hung Hom (Incident No. K 5/13)




Plate 11: Negative NoMw 95/84/18 Date: 15.6.84

Plate 11 - Squatter Near Buddhist School, 97 M.S. Castle Peak Road,
Tsuen Wan (Incident No. MW 6/1)




Plate : 12

Negative No. ME 107/84/16A
Date: 21.6.84

e

Plate 13 : Negative No.ME 107/84/12aDate @ 21.6.84

12 & 13 = Lion Rock Park
(incident No. K 6/13):lajor Failure on Natural Slope




Plate 15 : Negative No. ME 109/84/3 Date ; 22.6.84

Plate 14 & 15 - 2A, Sheung Wo Hang Tsuen, Sha Tau Kok, North District
(Incident No. ME 6/6)




Plate . 16
Negative No.ME 124/84/16
Date: 27.6.84

Plate 17 . Negative No. ME 124/84/100ate ©  27.6.84

Plates 16 & 17 - 25, Yim Tso Ha Tsuen, North District
(Incident No. ME 6/7)




Plate : 18
Negative No. Mw 103/8L/24
Date . 27.6.84
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Plate 19 : Negative No.SP 202/644/3 Date : 27.6.84

Ve

Plates 18 & 19 - CLP Substation, Wo Tong Tsui Street, Kwai Chung
(Incident No. Mi 6/3) : Major Failure on Soil Cut Slope




Plate : 20
Negative No. ME
Date: 28.6.84

122/84/10

Plate 21 : Negative No. ME 122/84/12Date : 28.6.84

Plates 20 & 21 - Fuk Tak New Village, KE

(Incident No. K 6/18) : Major Failure on Guarry Spoils




Plate : 22
Negative No. SP 202/84B/9
Date : L4.7.84

Plate 22 . Negative No.oP 202/84BA1Date © 4 ,7.84

Plates 22 & 23 - Lam Tin First Village, KE (Incident No. K 7/1)
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Plate 24 : Negative No.ME 131/84/9 Date: 5.7.84

iuen, above Tai FPo Roac
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Plate 25 : Negative No. ME 129/84/18Date ; 10.7.84

Plate 25 - Lion Rock Tunnel Road, Sha Tin (Incident No. ME 6/3%)




Plate : 26

Negative No. IE 111/84/5
Date:  3.9.84

Plate 27 : Negative No. IE 111/84/6ADate ; 3.9.84

Plates 26 & 27 - 206-208, Tsat Tsz Mui Road, North Point
(Incident No. HK 9/1) : VMajor Failure on Soil/Kock Cut
Slope
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Plate 28 : Negative No. MW 144/84/5 Date: L4.9.84

Flate 28 - 20 Ms, Castle Feak Road, Tuen Mun
(Incident No. MW 9/1)




Plate : 29
Negative No. ME 177/84/9
Date: 7.9.84
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Plate 30 : Negative No.ME 177/84/4 Date : 7.9.84

Plates 29 & 30 - 56A-58, Fui Yui Ha, Sai Kung
(Incident No. ME 9/1) : Major Failure on Soil Cut Slope




7.9.84 Plate 32 : Negative No.Mw

Plate 31 : Negative No. M# 148/84/15 Date :

148/84 /17ADate :
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Plates 31 &

32 - 5iu Sc Tsuen, Tuen Mun (Incident No. MW

9/3)
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Plate : 33
Negative No. 5P 202/84A/23
/ Date: 19.9.84

<

'
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Plate 34 .Negatwe No.sP 202 /81+B/6I]ate 19 9 84

Plates 33 & 4 - Sha Tin Pass Village, Tsz lian Shan Road, K.C.
(Incident No. K 9/2)




Plate 35 : Negative No.API 466/5  Date: 1.8.84

Plate 36 : Negative No. API 455/22 Date: 20.6.8h4

Plates 35 & 36 - Tuen Mun Area 19
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Plate 38 : Negative No. Mw 64/84/15 Date: 20.3.84

Plates 37 & 38 - Junk Bay Controlled Tip
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Table 41 - List of Incidents in Honp Kong Island keported to GCC in 19% (Sheet 1 of

o
[

)

Call Received|

Failure

Incident Logcation Area Affected Conmsequence Remarks
No. Date
On From Time) Type Scale
HE 3/1 Squatter near Ho,l 19/3 H/HK Hut collapsed Minor Squatter 1 hut parmanently
Ht. Parker Road avacuated
HX 4/1 132-144, IL 7116, Tin Aau Temple 2/4 B/HK 2/4 Rock fall Minor Footpath Footpath DH 14176/HX
Road {11 SR-A/CR4}) (12 am) partially closed
e 4/2 5, Coombe Road 28/4 | B/EK | 28/4 | Fill slope Minor Road One lane rlosed 0CI 2/EL/11SW-B/F 107
(11 su-D/F 107)
m 5/1 Tein Shui Ma Tau Village, 3/5 | Policel 3/5 | Hut collapsed Minor Squatter 1 injured
Shau Kei Wan (3 ) 1 hut permanently
avacuated
5 huts temporarily
evacuated
AK 5/2 18 Jough Bill Road 5/5 fe.Div. Sattlament Minor Building lot GeT 3/1/332
ov,
Bec.
EK 5/3 A Kung Ngam Road, Shau Kei fan 21/s [B/uk | 21/5 | Rock cut slope |Minor Roed & construction | One lane closed L work contract
{11 s=-B/c87) (5 pm) Bita
HE S/4 Aroa 3, Hoi Pong Village 24/ |FsD 24/5 | Soil cut slope |Minor Squatter Yater from fire-
fighting
m 5/5 54 Aldrieh Village, Shau Kei Van 25/5 |n/m Boulder Minor Squatter 1 hut temporarily
evacuated
ik 5/6 Lung Weh Street, Xemnedy Town, 30/5 {BAE | 30/5 | Soil cut slope |Kiner Road One lane closed DH 128/74/7K
wentern {11 SW-A/CS) (8 am) {within Housing
Sgtate)
m 5/7 Aldrich Terrace, Lgoi Man Street, 1o/5 |a/mr | 30/5 | Seil/rock cut linor Road and sguatter 2 lanes clossd
Shau Kei Wan {11 SE-3/€80) (12 am) slope 4 hute permanently
evacuatad
10 hute temporarily
avacuated
" 5/R Hely Cross Tath Village, 3ofs |nfw 30/5 | Seil cut slope I'inor Squatter 1 hut temporarily
Sai Wan Ho 9 am) evacuated
M 5/9 Repulse Bay Road near Mo, 11, 30/5 |n/mk ] 30/5 | Retaining wall Minor Road One lane closed ac 2/=2/%4(2)
Southern District {9 am) Catchwater overflow
m 5/10 26 Lugard Road, G/ Mstrict 30/5 |n/mr | 30/5 | Soil out slore/ |Minor Road Road blocked

10 am)

natural alope

89



Table A1 {Cont.) - List of Incidentis

in Hong Kong Island Reporied to GCO (Sheet 2 of 2)

Call Rmasived Failure
Incident looation Ares Affected Congequance Remarks
Ko Dnta -
Date | From {(Timo) Type Scale

% 5/11 Fetrol Statien, TL 7923, 30/5 n/m | 30/5 | Seil/rent out timor| Tetrol stntion “ntrance ¢loned
Tok Fu lam Road {117W-4/C143) 10 am)| slope

K 5/12 Mt. Yicholson Road w/s | nx | 30/5 | doulder linor| Read One lane closad
(11534-D/¢332) {9 em)

HK 5/13 60 Penk Road, RBI 310, Central. 28/5 neo (26/5 Boulder Minor| TDuilding lat BDD(B) 6/1046/82

6 pm)

mE 1/1 78-80 aecDonnell Eoad, 9/7 noo k¥ Tetatning mll Minor| Road D 165/73/HK
IL 417 (11SW-R/R494)

¥ 8/1 19 Blue ool Road, Wan Chai 478 Public| 4/8 ®i1] slope Minor| fuilding lot i 59/80/1K

(]_-ﬁ- &In}

" B2 Jang Hang Tung Villape, 10/% | Tolice| 10/8 | facenr; reteimingl Minor| Squatter and
Shan Kei Wan (5 pm)| wa?? elactricity pole

K B/3 Yee King Road, Northk Toint 11/8 | w/me | 11/8 | soil out slope Minor| [oad One lane cloaed
(115B-A/C212) (3 am)

Ay B/4 Ling's Road, North Toint 13/8 a/m | 13/8 | moulder Minor{ Footpath Footpath olosed
(115%-4/0158) {9 am)

K 8/5 Block A, Police 2 & F Quarters, 2n/8  [Fugre 15/8 | fock frall Minor| Acceas road Accenn oad blocked | Case dealt with hy
Tanner Road, North T'oint Consul t GH7 Consultant
{115E-A/C229)

HE 9/1 206-208, Teat Tez Mui Road, 2/9 TG 2/9 Seil/roeck ~ut Major] Building/fctory One wall panel GC1 3/4/DH 122/82/RK
North Point between IL 7724 and 7 am) | slope collapsed, factory | GC1 2/E1/115E-4/C85
1L 6876 (1155~4/C85) area partly closed,

back lane olosed

BE 9/2 21, Magazine Gap Road, Central 2/9 II,/HK 2/9 Tatural rlope Minor|] Road One land closed
REL 216 (11sW-D/CR299) (0 an)| i Mulder

¥ 9/3 7 & 9 Rosemead Road, Central 12/9 [ Public] Settlement - Road Complaint only
(115H-D/F149)
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Table A7 « 1ist of Incidents in

Lowloon Reported to GCO in 1984 (3heet 1 of 5)

Tncident Location Call Received Failure
";1 ° cavi Araa Affected Consequence Remarks
O, Date
Date’ |From |{Time) Type Seale
K 1/1 Fgau Chi Wan Village, XC. 20/1 | B/x Hut collapeed Minor Squattar 2 huts temporarily
evacuated
X 2/1 Lam Tin 3econd Village, K=, 14/2 m 7/2 Soil cut slope i noxr Squatter 1 hut permanently Jater from fire—
evacuated fighting
K 3/1 Lam Tin Village, KTS. 15/3 | D0 15/1 | Aut ~ollapeed Yinor Squatter 1 hut temporarily
evacuated
2 huta permanently
evacusted
K 4/1 Biu Hwong Stresi, Sau Maa Iing
(11 “=p/me 3/a | B/x Fill lope Finor Road Jater main burst
X 4/2 Sau On Village, XC. s/a | B/X 5/4 | Seil “ut ::lepe ‘inor Squatter 1 hut permanently
(5 pa} evacuated
¥ 4/3 Sau ling Ping Village, KC. 11/4 B/K 11/4 | Seil wut slope hinor Squatter 1 hut temporarily
evacuated
2 huts permerently
evacuated
X 4/4 Lan Tin Third Village, KE. 24/ | U/t Retaining wnll Minor Squa tter 1 hut temporarily
avacuated
X 5/1 Ngau Chi dan Villsge, K€, 1/5 H/K 28/4 Soil ~ut ddope Linor Squatter 1 hut permanently
(pm) avacuated
K 5/2 Cheung Lung Tin Village, K=, 14/5 1 Wk 9/5 | 5011 wut dlope finoy Squatter 2 hute permanently
evacuated
¥ 5/3 Above Lung Cheung Toad 27/4 | acc Erosion pulliss | Major
i 5/4 Access iond to Beacon lill S/R 26/4 | noc Trogion gullies tajor
and Radear Staticn
K 5/9 Gheung Lung Tin Village, K5. 11/5 | d/fE 11/% | Sai1 ~:t dlope Minor Squatter & 3 huts permanently
antpath avacuated
L 5/6 Fgau Chi an East Village, KC. 14/5 | ne Soil - Aty Minor Squatter/ 1 hut permanently
fontpath evacuated
K 5/1 Ngau Chi #an Bast Villags, KG. 21/s | 4/% 20/5 | So1l « \\ ~Ynca Minor Squatter 2 huts temporarily
(11 anm evaguated
& huts permanently
evaouated

al



Table A2 (Cont.) - List of Incidents in Kewloon Reported to GCU irn 1984 (Sheet 2 of 5)

Call Received Failure
Incident Location Tate Area Affected Consequence Remarks
Ko. Date{ From Time) Type Soale
K 5/8 Cheung Lung Tin Villege, KE. 21/s | B/x |20/ S0il cut slope Minor Squatter 1 hut temporarily
{7 an) evacuated
X 5/9 Junetion of New Clear Vater Bay 29/5 | B/% Seil cut slope Minor Road
Road and Shun Lees Tsuen Road
¥ 5/10 Fan Wa Street Villapge, KE, 29/5 H/K 29/5 Mook fall Winor Squatter 1 hut permanently
2 pm} evacuated
K 5/11 Tai Shing Village, KC. 30/5 [ B/XK |30/85 | Retaining wall Minor Squatter 1 but temporarily
evacuated
4 huts permanently
avacuated
X 5/12 Yeung Mui Hang Village, KW, 30/5 H/K 30/5 Soil cut alope Minor Squatter 4 huts permanently
2 pm) evacua ted
X 5/13 Hong Chong Road, Rung Hom 31/5 | ¥/k |30/5 |Fill embankment | Minor Road
X 5/14 Sau Mau Ping Road 30/s | H/X [ 30/5 |Soil cut slope Kinor Road
(11 NE-D/CE?
X 5/15 Tai Shing Village, KC. 31/5 | H/x S0il cut slope Minor Squatter 2 huts permanently
evacuated
X 5/16 Sau Ming Villege, KC. 1/6 | B/XK |31/5 |But collapsed Minor Squatter 1 but permanently
11 am) evacuated
K 6/1 486-438, Wathan Rosd 5/6 | oo 1/6 | Matural slope Minor
{11 NW-D/N2)
X 6/2 on Lok Village, KOC. 6/6 | H/E }5/6 | Pill slops Minor Squatter 2 huts permanently
evacuatad
K 6/3 Lam Tin Village, KE.- 7/6 B/K Retaining wall Minor Squatter and Footpath closed
footpath
K 6/4 Lung Cheung Road near Fhoenix House | 8/6 GCo Soil cut alope Minor Read
K 6/5 Cn Lok Village, KC. 8/6 A/ 6/6 Soil cut slops Minor Squatter 2 huts temporarily
evacuated
X 6/6 273-275 Frince Edward Road 11/6 | Boo 30/5 : So0il cut slope Minor Garage Closurs of carpark
10 am
K 6/7 Lam Tin Village, KE. 13/6 | B/K 12/6 | Scil out slopa Minor Squattar 2 huts temporarily Water from fire—
(5 pm) evacuated fighting

tl



Tabl: A2 (Cont.) - List of Incidents

in Kowlcon Reported to GCC in 1934 (Cheet

> of 5;

Incident Location Call Received TRT Failure Area Affected Consequence Remarks
Ne. Date From |(Time) Type Scals
K 6/8 Sai Tau Village, EW, 14/6 0 But rollapsed - Squatter Ko geotechnical
problema
K 6/9 Sau On Village, FC. 19/6 | #/k [16/6 Soil « ut slope Minor Squatter 1 hut permanently
evacuated
¥ 6/10 Man Kuk New Village, KC, 19/6 D 16/6 So0il rut lope Minor Squatter 2 huts permanently
(5 am)| - avaguated
K /11 Ngau Chi 7an Fast Village, C, 19/6 HD 16/6 50il ut nlope Minor Squatter 8 huts permanently
(5 am) evaguated
¥ 6/12 Man Kuk Wew Village, KC. 19/6 | m |16/6 | Seil -t :lope [Miner Squalter 5 huts permanantly
{4 am) evaouated
¥ 6/13 Lion Rook Park 20/6 | n/x [11/6 | Soil vatural Major Squatter and
(11 am) slope frotpath
X &/14 Tai Ching Villags, KC, 20/6 | B/x |20/6 | Retaining wall [Minor Squatter 4 huts permanently
evaguated
1 hut temporarily
evaguatad
K 6/15 Lan Tin 2nd Village, KE 20/6 Bk |20/¢ Settleament Minor Squatter 2 huts permanently
avacuated
3 huts temporarily
evaguated
K 6/16 Butterfly Valley New Village, EW. 26/6 | E/K |23/6 | Soil cut slope |Miner Squatter
K 6/17 Kam Cheong Street near Chak On Estatd 13/6 Tublic M1l =lope Minor Footpath
X 6/18 Fuk Tak New Village, KE, 28/6 % |25/6 Cusrry spoils Hajor Squatter 3 huts permanently
fill slope evacuated
2 hute temporarily
evacuated
K 6/19 Heung Teung Village, KC. 19/6 Publio Soil cut =lope - Squatter Complaint only
¥ 6/20 180 Argyle Street 22/¢ | Fugro |16/6 Soil cut ulope Minox Building and Minor damsges to Cane dealt with by
Cons= and beoulder Fro by tkh building 6MS conasultent
nlt.
K §/21 12 Saradall e o 28/6 | n/x [16/6 | Seil -ut slops  |Minor Carpark Carpark closed
(11 ™w-3/CR184)

2l



Table #2 (Cont.} - list of Incidents in Kowloon Reported to G0 in 1984 (Sheet U4 of 5)

Call Received Failure
Incident Location Tate Aren Affected Consequence Remarks
¥o., Date From |(Time) Type Scale
K 7/1 Lam Tin First Village, XE 47 n/x {2/7 Soil cut slope Minor Squatter and Footpath closed
footpath
¥ 1/2 Chung Luen Chuen above Tai Po Road 9/7 /kx |9/1 S0il cut slope HMinor Squatter 2 huts temporarily
(2 pm) evacuated
K 1/3 33, Inverness Road, NKIL 5279 31/7 /X 9/7 Fi1l slope Minor Accese road Refer to case I 10/6
¥ 8/1 New Clear Water Bay Road Bridge 1/8 /K Seil cut slope Minor Road
X 8/2 Sai Wo Yuen, Tai Ching Village, KC. | §/8 HD Soil cu$ slope Minor Squatter 2 huts temporarily
evacuated
K 3/3 Sau ¥au I'ing Read 10/8 | "% Soil eut slepes [ Minor Road
¥ B/4 Cheung lung Tin Village, KE. 13/8 a/k |11/8 Soll cut slope tiinor Squatter 4 huts temporarily
(2 am) avacuated
X 8/5 Tai Ching Village, KC. 12/8 | B/K [11/8 | PFill slope Minor Squatter 3 huts permanently
evacuated
3 huts temporarily
evacuated
K 8/6 Tong Yam Street 28/8 GCO Soil cut slops | Minor Staircase
(11 w-8/C37)
0 9/1 Rhondde Road 19/9 Police| Fill elope - Road amd bouse Complaint only
(11 r¥-B/FR10) LI work contract
Fo. 16/n00/83
.4 9/2 Sha Tin T'eee Village, Tsz Wan Chan 19/9 DO 19/9 Soil cut slope Minor Squatter 2 huta permanently
Road, KG, evacuated
X 9/3 Tai Shing Village, KC, 24/9 1k | 22/9 S0il cut slops | Miner Squatter 4 huts permanently
evacuated
R 9/4 Sau Cn Villags, KC, 24/9 DO 23/9 Hut oocllapsed - Squatter No peotechnical
problems
X 9/5 Stonecuttera Island 3/9 | Pugre Soil cut slope | Major But lding/ Water tank abandoned | Case dealt with by
(11 ¥w-c/c17) Conaul t water tank CMS Consultant
K 10/1 Tai Bhing Village, KC. 4/10 H/K 4/10 S0il cut slope Hinor Squaiter 1 hut permanently
evacua ted
K 10/2 Man Kuk Village, KT, 10/10| m F11l slope Minor Squatter 2 huts permanently

evacauted

£l



Tabls A2 (Cont.) - List of Incidents in Kowloon

Keported to GCC in 198% (Sheet 5 of 5)

. Call Received Failure
In;:,dent Laogation Tate Area Affected Conseqguence Remarks
- Data From | {Tima) Type Seale
X 10/3 Man Kok Village, KGC. 11/10 | B/% | 11/10| Soil cut slope [Miner Squatter 8 huts temporarily
(2 am) evacuated
¥ 10/ Sau On Village, KC. 11/10 | 8/k 11/10| So0il cut slope [Minor Squatter 2 huts permanently
(1 am) evacuated
K 10/5 Tai Wong Shan Village, KB, 5/10 Do Mut collapsed - Squatter ¥o geoteclnical
problems
4 10/6 33, Inverness Read, NKIL 5279 11/10 BOC (11{10 Fill slope ¥inor Acreas rosd Footpath closed fefer to case K7/3
[
K 10/7 Tai Shing Village, KC. 17/10 | @ Retaining wall |[Minor Squatter 6 huta temporarily
avacuated
K 11/1 Cheung Lung Tin Villaga, KE, 5/11 B/X 1/11 Seil cut slope |Minor Squatter 2 huts temporarily Water from fire-
evaouated fighting
X 11/2 Cheung Lung Tin Village, KE. &/11 Do /11 Soil cut slope |[Minor Squatter 10 huts permanently Water from fire-
evacuated fighting
K 11/3 Sau On Village, KC. 19/11 H/l( 17/11| Soil cut slope |Minor Squatter 2 huts permanently
evacuated
K 11/4 Cheung Lung Tin Village, KB, 21/11 | B/K | 20/11| Soil cut slope |Minor Squatter 3 huts permanently Water from fire-

evacusted

fighting

kL



Table A3 - List of Incidents in Zastern N~w Territories Reported to GCO in 1984

. s Call Received Failure
Incident Location Area Affacted Conesquencs Remarks
Ma. Date
On From [Time) Type IScale
HE 2/1 Mo, 247, Tai Po Teai Village 6/2 Tublic Soil cut elope - Carpark Complaint only
Clearwater BRay Road
ME 4/1 Kwei Tei New Villapge, Sha Tin 25/4 D1o Soil cut eleope Minor
(758-A/C22)
ME 5/1 SOA, T'ak Sek, Sha Tin 30/5 | B/¥? | 30/5 | Seil cut mlope | Hinor Access
(8 am)
ME 5/2 28, Second Street, Heung Fan Liu, 31/5 H/N’l‘ 30/5 Fill under Hinor Staircase
Sha Tin staircase
ME §/1 To Fung Shan Road, Sha Tin 6/6 | n/wp Fill slope Minor Road Gord 2/%2/84-3
ME 6/2 Sha Tin Tau Sun Tauen, Sha Tin 6/6 [Police | 6/6 So0il cut elope Minor Squatter
ME 6/3 Lion Rook Tunnel Roed, Sha Tin 19/6 | B/FT | 16/6 | Soil/rectk cut Minor Road
(10 aa)] ®lope
¥E 6/4 24, Siu To Tuen, Teeng Lan Shue, 19/6 0 16/6 Soil cut alope Minor Footpath Footpath blocked
sai Kung
ME 6/5 22, Fan Long %an, Sai Kung 21/6 | Lo 21/6 Soil/rock cut Minor House
(6 pm} | elope
ME 6/6 24, Lot 1465 in DDA, 22/6 | B/NT | 22/6 | So0il cut slope | Minor House
Sheung Wo Hang Tauen, Sha Tau Kok, (5 am)
North District
ME 6/7 25, DD39, Yim Tsc Ba Tsuen, 23/6 | #/ur | 22/6 S0il/rock cut Minor Bouse
North District (9 pm) | 8lope
FE 7/1 330-332, Iai Tau, Sha Tin lO/T H/}T'I‘ Retaining wall linor Footpath
= 1/2 253, rai Tau, Sha Tin 10/7 sl 9/7 Retaining wall tinor House
(6 am)
ME 9/1 56A=58, Fui Yiu Ha, Sai Kung 1/9 o |1/9 So0il cut alope Major Houses Roof damaged ooid 2/52/84-6
(6 am

6L



Table A4 - List of Incidents in Western New Territories Reported to GCO in 198k

Call Received Failure
Incident Location Tate Area Affected Consenusnce Remarks
Ho. m From {Tima) Type Scale
M 5/1 121, Shek Tsai Poi, Tai O, 3/5 | BOO Rock cut glope Minor] Serviee lame and Service lane closed
lan Tao Island access
i 6/1 Squatter near Buddhist School, 5/6 | DLO 30/5 | Fill alope Hinoxj Squatter Footpath damaged
93 M5. Cantle Feak Road, {am)
Tauen Wan
M 6/2 Tai Iek Tin Street, Kwai Chung 19/6 | B/NT Soil cut slope Minor] Road
M 6/3 CLP substation, KCTL27C 26/6 [Police | 26/6 | Soil cut slope Major] Power substation, Damages to the power | GCMA 2/E2/B4-5
Wo Tong Teui Strest, Kwai Chung {5 pa) 132 KV cable and substation and DH 293/84/K
(7sw-c/cr103) factory factory
Mi 9/1 20 MS Castle Peak Road, Tuen Mun 1/9 | B/N? | 1/9 | Soil cut slope Minor] Road One lane closed
(4 pn)
MH 9/2 DD 131, Teeng Tau Chung Tauen, 6/9 Do 1/3,;‘I Soil cut slope Minor| CLI, house 6 huts permanently
Tuen Hun avacuated
5 huts temporarily
evacuated
M 9/3 Siu So Tsuen, Tuen Nun 6/9 | 0 {12/8 | Retamining wall Minor FParm land
MY 9/4 Kau Wah Keng Cld Village, 24/9 | 00 24/9 Soil cut slape Minor| Squatter 1 hut temporarily Hater main burst
Tauen Wan 11 pm) evacuated
M4 9/5 Tung Chung Road, lLan Tac Island 15/9 | E/NT Soil cut slope Minor] Road Footpath closed
MW 10/1 Kwum Yun Wan, Cheung Chau Island 12/10 | #/97 | 10/10 | Natural slope Minor] Sitting ares Sitting area closed
M 11/1 Fu Uk Road, Kwai Chung, Teuen dan 15/11{ a/FT Seil cut slope Minor| Gedewn/etore
MW 11/2 CCIL 44 SE, Pesk Road, Cheung Chau 30/11 DLO Sail cut slope Minor] Service lane Service lane

Ieland

partislly closed

9L
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