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PREFACE 
 
 
 In keeping with our policy of releasing information 
which may be of general interest to the geotechnical 
profession and the public, we make available selected internal 
reports in a series of publications termed the GEO Report 
series.  The GEO Reports can be downloaded from the 
website of the Civil Engineering and Development Department 
(http://www.cedd.gov.hk) on the Internet.  Printed copies are 
also available for some GEO Reports.  For printed copies, a 
charge is made to cover the cost of printing. 
 
 The Geotechnical Engineering Office also produces 
documents specifically for publication.  These include 
guidance documents and results of comprehensive reviews.  
These publications and the printed GEO Reports may be 
obtained from the Government’s Information Services 
Department.  Information on how to purchase these documents 
is given on the last page of this report. 
 
 
 
 
 
 
 R.K.S. Chan 

Head, Geotechnical Engineering Office 
 July 2004 
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FOREWORD 
 
 

This report presents the findings of a detailed review of 
landslides that occurred in 2000.  It serves to review the 
performance of Government’s slope safety system and identify 
improvement to current slope engineering practice in Hong 
Kong. 

 
The review was carried out by the Landslip Investigation 

Division of the Geotechnical Engineering Office (GEO), with 
assistance provided by GEO’s landslide investigation consultants, 
Fugro Maunsell Scott Wilson Joint Venture and Halcrow China 
Limited.  Appendix A of the report was prepared by the Special 
Projects Division. 
 
 
 
 
 
 
 R.K.S. Chan 
 Head, Geotechnical Engineering Office 
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ABSTRACT 
 

 
The aims of this report are to review the performance of Government’s slope safety 

system and identify improvement to current slope engineering practice through a systematic 
diagnosis of the landslides that occurred in 2000.  The review forms part of the Geotechnical 
Engineering Office (GEO)’s landslide investigation programme which was introduced 
following the 23 July 1994 Kwun Lung Lau landslide. 

 
A total of 322 genuine landslides was reported to the GEO in 2000.  All the landslide 

data were examined and a total of 42 landslide incidents was selected for follow-up study by 
GEO’s landslide investigation consultants, Fugro Maunsell Scott Wilson Joint Venture and 
Halcrow China Limited respectively.  These studies provided information and insight on the 
types and mechanisms of landslides in Hong Kong and enabled identification of areas requiring 
attention. 

 
Based on the landslide data in 2000, the annual failure rate in terms of sizeable 

landslides (i.e. with a failure volume of 50 m3 or above) on engineered man-made slopes with 
geotechnical submissions processed by the slope safety system is about 0.02%.   

 
Overall, more than 99.9% of the engineered slopes performed satisfactorily without 

occurrence of any sizeable landslides in 2000. 
 
Recommendations for further improvement of the slope engineering practice in Hong 

Kong are given in this report.  These include promulgation of improved slope engineering 
practice in respect of rock cut slopes, robust design and improved detailing, further 
enhancement of the geotechnical practice of temporary trench excavations near slopes and 
tightening up of selected administrative aspects of the slope safety system. 
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1.   INTRODUCTION 
 

This report presents the findings of a detailed diagnostic review of landslides that 
occurred in the year 2000.  The review forms part of the Geotechnical Engineering Office 
(GEO)’s landslide investigation (LI) programme which was introduced following the 23 July 
1994 Kwun Lung Lau landslide.  This programme has the following two principal objectives: 
 

(a) to identify, through studies of landslides, slopes that are 
affected by inherent instability problems so that appropriate 
follow-up actions can be taken for integrated slope 
assessment and upgrading works, and  

 
(b) to review the performance of Government’s slope safety 

system and to identify improvement to the current slope 
engineering practice. 

 
Individual landslides were selected for in-depth study to identify lessons learnt and the 

necessary follow-up actions.  This diagnostic review examines all the available landslide data, 
together with the findings of the individual landslide studies, in order to assess the overall 
performance of the slope safety system and identify areas requiring attention.  The review has 
been carried out by the Landslip Investigation Division of the GEO, with assistance provided 
by GEO’s LI consultants, Fugro Maunsell Scott Wilson Joint Venture and Halcrow China 
Limited respectively. 
 

Recommendations on further improvement of slope engineering practice in Hong Kong 
are made following this review. 
 
 
2.   STUDIES OF INDIVIDUAL LANDSLIDES 
 

Detailed information relating to rainfall and Landslip Warnings in the year 2000 is 
summarised in Appendix A.  The annual rainfall recorded at the Hong Kong Observatory 
(HKO)’s principal raingauge at Tsim Sha Tsui was 2752 mm, which is about 24% higher than 
the average annual rainfall of about 2200 mm.  A total of six Landslip Warnings was issued 
between April and October 2000.  
 

A total of 322 genuine landslides (i.e. discounting non-landslide incidents such as tree 
falls, flooding, very minor washout, etc.) was identified to have occurred in 2000 out of a total 
of 364 incidents reported to the GEO.  The number of sizeable failures, i.e. with failure 
volume ≥ 50 m3, that occurred in the year 2000 is 45 (i.e. about 14% of the reported genuine 
landslides), which included 27 hillside failures.  The range of different facilities affected by the 
landslides is summarised in Table 1.  The consequence of landslides, as classified in accordance 
with the type of failure, is summarised in Table 2.  Table 3 shows the distribution of the different 
facility groups affected by the sizeable landslides.  The distribution of landslides as classified 
by the type of failure is given in Table 4. 
 

Information on all the landslide incidents reported to the GEO has been uploaded to the 
computerised Slope Information System of the GEO for public access.  All the information on 
landslides was examined and additional data were collated by the LI consultants to assess 
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which incidents might warrant follow-up study.  Altogether 42 landslide incidents were 
selected for follow-up study.  Three types of landslide studies were conducted, namely: 

 
(a) forensic study of serious landslides (i.e. a study with the 

highest rigour of proof that can be presented as expert 
evidence in legal proceedings), 

 
(b) detailed study of significant landslides (i.e. an in-depth study 

of the history of the slope and probable causes of the failure), 
and 

 
(c) review of notable landslides (i.e. a study that focuses on 

selected key aspects of an incident without the need for a 
comprehensive overall investigation). 

 
The individual landslide studies provided valuable information and insight into the types 

and mechanisms of landslides in Hong Kong, together with the necessary follow-up actions in 
respect of the landslide incidents.  The findings of the landslide studies are documented in a 
series of reports which are lodged in the Civil Engineering Library, and summaries of 
significant landslides are included in the Slope Safety Website 
(http://hkss.cedd.gov.hk/hkss/eng/whatsnew/lic/index.htm).  Following each landslide study, 
the key lessons learnt are identified and recommendations made on site-specific and/or more 
general follow-up actions, together with action parties as agreed with GEO’s senior 
management, for implementing the recommendations.  The progress of follow-up actions in 
respect of the implementation of the recommendations is subsequently monitored by the 
LI Division on a regular basis. 
 

Some of the notable landslides in 2000 are illustrated in Plates 1 to 11. 
 
 
3.   OVERALL LANDSLIDE REVIEW 

3.1   Scope of the Review 
 

The review of the overall landslide data in 2000 provided a global picture of the 
performance of the different types of slopes in Hong Kong and facilitated a diagnosis of 
specific areas requiring attention. 
 

The overall review has focused on the following key aspects: 
 

(a) coverage of the Slope Catalogue, 
 

(b) failure rates of different types of registered slopes, and 
 

(c) diagnosis of landslides on engineered slopes with 
geotechnical input and submissions processed by the slope 
safety system (hereinafter referred to as engineered slopes). 
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3.2   Coverage of the Slope Catalogue 

3.2.1   General 
 

All sizeable man-made slopes and retaining walls are intended to be registered in the 
New Catalogue of Slopes, compiled under the ‘Systematic Identification and Registration of 
Slopes in the Territory’ (SIRST) project, which was completed in September 1998.  The criteria 
for registration of man-made slope features in the Government’s Slope Catalogue are given in 
GEO Circular No. 15. 

 
 

3.2.2   Diagnosis 
 

About 50% (i.e. 159 out of 322, excluding the one incident that involved an active 
construction site) of the landslide incidents occurred on slope features that were unregistered at 
the time of failure.  A breakdown of these incidents is given in Figure 1. 
 

Of these 159 incidents, 37 cases (about 23%) involved small man-made features that do 
not satisfy the slope registration criteria, and 96 cases (about 60%) involved hillsides which 
would not have been registered. 
 

The remaining 26 incidents (i.e. 159 - 37 - 96) involved unregistered, but registerable, 
man-made slope features.  Out of these 26 features, three (about 12%) marginally met the 
registration criteria (i.e. 3 m high) and three (about 12%) were between 3 m and 4 m high. 

 
Of the 26 incidents, three cases (about 12%) involved sizeable failures (i.e. failure 

volume ≥ 50 m3).  One of the three cases affected a road with moderate traffic (Facility Group 
No. 3), whilst the remaining two cases affected a minor road and an access path that belong to 
Facility Group Nos. 4 or 5. 
 
 
3.2.3   Discussion 
 

The above diagnosis indicates that the number of landslides on registerable slopes not 
yet included in the Slope Catalogue at the time of the landslides was about 8% (i.e. 26 out of 
322) of the total number of genuine landslides in 2000.  The majority (about 69%) of these 
cases involved slope features of less than 7 m in height.  None of the failures on these then 
unregistered slope features resulted in serious consequences.  Currently, there is a mechanism 
in place for the subsequent registration of slope features following landslides where the features 
satisfy the registration criteria.  Also, those features that need to be registered would be 
identified during Engineer Inspections (EI) of the adjoining features under the Government’s 
systematic slope maintenance programmes (GEO, 1998). 
 
 
3.3   Failure Rates of Registered Slopes 

3.3.1   General 
 

Based on the overall landslide data, the average failure rates of registered slopes can be 
assessed in terms of the different types of slopes of different ages, viz. pre-1977 (i.e. formed or 
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substantially modified before 1977), or post-1977 (i.e. formed or substantially modified after 
1977). 

 
The status of a slope has been distinguished in terms of whether or not it has been 

engineered in the past.  Engineered slopes include the following: 
 

(a) slopes formed after 1977 with geotechnical input and with 
design submissions processed by the slope safety system as 
necessary, 

 
(b) slopes formed before 1977 that were subsequently subjected 

to a stability assessment with geotechnical submissions 
processed by the slope safety system as necessary, including 
private slopes that were assessed by  safety-screening studies 
as having no prima facie evidence for the need to serve a 
Dangerous Hillside (DH) Order, and 

 
(c) slopes formed before 1977 that were subsequently upgraded, 

with geotechnical design submissions processed by the slope 
safety system as necessary. 

 
The types of slope features considered in this diagnosis are soil cuts, rock cuts, and fill 

slopes and retaining walls. 
 

For the purposes of this diagnosis, the classification of the scale of failure is as follows:  
 

(a) minor failure (i.e. failure volume of < 50 m3), 
 

(b) major failure (i.e. failure volume between 50 m3 and 500 m3), 
and 

 
(c) massive failure (i.e. failure volume of > 500 m3). 

 
In the context of this diagnosis, the failure volume refers to the sum total of the volume 

of detached material and the volume of any deformed material which remains on the slope and 
may or may not have displaced significantly. 
 

The distribution of failure volumes for the landslides in 2000 is summarised in Table 5. 
 
 
3.3.2   Diagnosis 
 

Of the 322 genuine landslides in 2000, 162 (about 50%) occurred on registered slopes.  
Of these 162 incidents, ten (about 6%) were sizeable failures. 
 

Of the 162 landslides on registered slopes, a total of 20 incidents involved engineered 
slopes (see Section 3.4).  Approximate estimates of the numbers of pre-1977 and post-1977 
slope features in the Slope Catalogue have been made by reference to the ‘Systematic 
Identification of Features in the Territory’ (SIFT) project (i.e. SIFT Classes A, B1 and C1 



-  12  - 

 

correspond to pre-GCO slopes, and SIFT Classes B2 and C2 correspond to post-GCO slopes), 
together with slopes for which the status has changed following actions under the LPM 
Programme, re-development projects, etc.  Further information about the SIFT project, 
including its scope and limitations, is given by Wong & Ho (2000). 
 

For the present review, the number of engineered slopes is taken to be 18,600 and the 
number of non-engineered slopes is taken to be 35,400. 

 
Given the relatively short period of observation, there is some uncertainty as to how 

representative the calculated annual failure rates are as compared with the longer-term average 
values.  Notwithstanding this, the calculated annual failure rates based on a systematic review 
of landslide data would provide some valuable insight into the performance of the slope safety 
system.  Based on the landslide data in 2000, the calculated annual failure rates for different 
types of registered slopes are summarised in Table 6.  These calculated failure rates are not 
particularly sensitive to the assumptions made about the number of different types of slopes 
given the likely order of uncertainty involved. 
 
 
3.3.3   Discussion 
 

Overall, the total number of landslides in 2000 on registered slopes corresponds to an 
annual failure rate of 0.3% of all the features registered in the Government’s Slope Catalogue.   
 

The calculated failure rates for the different types of registered slopes could be affected 
by rainfall characteristics, including the spatial distribution of rainfall as well as the 
maintenance condition of slopes and the performance of the slope upgrading works.  As noted 
in Appendix A, the year 2000 was wetter than usual in terms of annual rainfall as recorded at the 
HKO’s principal raingauge. 
 
 
3.4   Diagnosis of Landslides on Engineered Slopes 

3.4.1   General 
 

A review of the landslides in 2000 indicates that some of the incidents involved failure 
of engineered slopes.  A meaningful diagnosis of these cases calls for detailed information on 
the nature and probable causes of the landslides, together with the status and development 
history of the slopes concerned.  The present assessment is based on detailed information 
obtained from the follow-up landslide studies. 
 

A total of 20 incidents in 2000 involved engineered slopes whereby the geotechnical 
submissions were audited by the GEO and found to be satisfactory (Table 7).  It should be noted 
that features with geotechnical input but did not get through the slope safety system (e.g. with 
outstanding GEO comments on the geotechnical submissions) are not considered to be 
engineered slopes. 

 
Apart from the above 20 incidents, there were three incidents involving post-1977 

slopes according to the SIFT classification with no documentary evidence of geotechnical 
submissions having been made to the GEO for auditing (see Section 3.4.2 and Table 8).   
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Slopes that were previously engineered had sufficient information to permit a diagnosis 
of the causes of failures.  These slopes have been classified in accordance with the system 
shown in Table 9 which considers the following aspects: 

 
(a) whether the slope was a newly-formed feature or an existing 

feature which was previously subjected to upgrading works 
or stability assessment (including safety-screening studies), 

 
(b) the mechanism under which stability assessments or slope 

upgrading works were carried out (e.g. under the LPM 
Programme, by private owners or by Government 
Departments, or via default works following the issue of 
DH Orders), 

 
(c) whether detailed geotechnical design calculations were 

carried out, 
 

(d) whether site-specific ground investigation and laboratory 
testing were carried out, and 

 
(e) whether the stability assessment or design of slope upgrading 

works was audited and accepted by the GEO, or whether 
there were any outstanding GEO’s comments on the 
submissions that were not satisfactorily addressed by the 
designers. 

 
Pertinent information on the major findings of the follow-up landslide studies is 

summarised in Table 10. 
 

 
3.4.2   Diagnosis 
 

The breakdown of the 20 engineered slopes with respect to the types of slopes and scale 
of failure is shown in Table 11.  It can be seen from Table 11 that 80% of these cases                  
(i.e. 16 cases) involved minor failures whereas 20% (i.e. four cases) involved sizeable failures. 
 

Based on the 2000 landslide data, the annual failure rates for the different classes of 
slopes can be evaluated, as summarised below (Table 6): 
 

(a) registered slopes with no geotechnical input = 0.40% (for all 
landslides), 

 
(b) registered slopes with geotechnical input and processed by 

the slope safety system = 0.11% (for all landslides), 
 

(c) registered slopes with no geotechnical input = 0.02% (for 
sizeable landslides), and 
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(d) registered slopes with geotechnical input and processed by 
the slope safety system = 0.02% (for sizeable landslides). 

 
Based on the above, the likelihood of failure of engineered slopes is about four times 

less than that of slopes which have not been engineered. 
 
In terms of sizeable landslides, the likelihood of failure of engineered slopes is 

apparently comparable to that for slopes which have not been engineered.  However, it should 
be noted that the figure of 0.02% in item (c) above is the failure rate for sizeable failures of all 
slopes which have not been engineered but in practice many of these slopes are of a relatively 
small size.  For example, some 80% of these non-engineered slopes are less than 7 m in height 
and the chance of a sizeable failure on these smaller slopes is low.  The actual failure rate of 
sizeable landslides occurring on the more vulnerable population of the non-engineered slopes 
of concern (i.e. the larger slopes, say >7 m high) would be much greater than 0.02% as shown 
under item (c).  Based on the above, the failure rate of sizeable failures on engineered slopes is 
lower than that for non-engineered slopes probably by about 5 times. 

 
Of the 20 slopes with geotechnical input and with design submissions processed by the 

slope safety system, six were previously included in the LPM Programme, two of which 
subsequently had a sizeable failure (Table 12).  As far as slopes dealt with under the               
LPM Programme are concerned, the annual failure rates based on the 2000 landslide data are as 
follows: 

 
(a) LPM slopes (for all landslides) = 0.22%, and 
 
(b) LPM slopes (for major & massive landslides) = 0.07%. 

 
It may be noted from the above diagnosis that for the year 2000, the annual failure rates 

of LPM slopes were apparently higher than the annual failure rates of engineered slopes 
processed by the slope safety system.  This could be partly related to the fact that the 
LPM Programme tends to tackle more difficult sites involving large slopes, usually with 
complex ground conditions.  However, caution needs to be exercised because small numbers 
are being compared, particularly in the case of sizeable failures, and hence the above diagnosis 
should be taken as indicative only. 
 

Of the 20 engineered slopes that failed in 2000, inadequate maintenance was diagnosed 
as the principal factor in the failure of seven slopes (six of which were minor and one major).  
Inadequate maintenance was also diagnosed as being one of the contributory factors in eight 
other minor landslides.  Change in environmental conditions such as leakage or bursting of 
water-carrying services, was the principal factor in the failure of two of the slopes (one of which 
was minor and the other major).  This highlights the need to further improve slope maintenance 
practice and give due attention to water-carrying services.  Further discussions are given in 
Sections 3.5.8 and 3.5.9. 

 
Design issues (e.g. under-prediction of transient groundwater pressure, inadequate 

consideration of adverse geological materials, poor detailing of surface drainage provisions, 
etc.) played a key role in the failure of 13 engineered slopes.  This highlights the need to further 
improve current slope engineering practice in order to reduce the failure rate of engineered 
slopes. 
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A review of the landslide data in 2000 has identified three incidents involving post-1977 
slopes based on the SIFT classification in terms of age of slope construction or modification as 
deduced from aerial photographs but there is no documentary evidence that these slopes had 
been engineered to the required geotechnical standards (Table 8).  These three slopes therefore 
cannot be regarded as having been engineered.  There could also be other reasons for this type 
of features, such as constraints of the SIFT methodology in terms of aerial photograph 
interpretation.  It is important to identify such cases for follow-up action during the review of 
past stability assessment as part of the Engineer Inspection (EI) for maintenance (e.g. to obtain 
combined NPCS scores for these SIFT Class B2 and C2 features with no documentary evidence 
of any past stability assessment).  Of the three incidents noted above, none involved a sizeable 
failure. 
 

All three cases noted above involved features constructed as part of New Territories 
Exempted House (NTEH) developments which were formed prior to 1987 with no geotechnical 
submissions for auditing by the GEO because a Letter of Compliance was issued by the Lands 
Department for such NTEH developments.  This category of NTEH slopes is now being dealt 
with under the LPM Programme and the slope maintenance programmes of the responsible 
Government departments since July 2001 following Finance Bureau’s endorsement of GEO’s 
recommendation to take appropriate follow-up actions on these slopes.  
 
 
3.5   Technical Assessment 

3.5.1   Slope Deformation Without Full Detachment of Debris 
 

The majority of the landslides in Hong Kong involve shallow failures that reportedly 
occur with little or no prior warning at or around peak rainfall intensity.  As was the case with 
landslides that occurred between 1997 and 1999 (Wong & Ho, 2000; and Ho et al, 2000), the 
2000 landslide data have provided further evidence that some of the instabilities involved slope 
deformation, as evidenced by signs of distress such as extensive tension cracks, without 
complete detachment of the displaced mass from the slip surface.  As part of a large unstable or 
distressed ground mass, the localised detachments could involve a volume ranging from a small 
scale to a significant scale.  A proportion of these cases was characterised by deep-seated 
movement of a large volume of unstable material in a deeply-weathered profile, although the 
same phenomenon had also been observed on fill slopes.  Some of the sizeable landslide 
incidents (both on man-made slopes and natural hillsides) have also exhibited signs of 
prolonged slope movement. 
 

There are two known cases in 2000 (i.e. 0.6% of the 322 genuine landslides) involving 
significant slope deformation without complete detachment of the unstable mass on engineered 
soil cut slopes.  Both cases had observable evidence of slope deformation over a number of 
years and deterioration of the unstable ground mass was one of the key contributory factors in 
the failure. 

 
The above observations reinforce the following messages previously noted by Wong & 

Ho (2000): 
 

(a) care must be taken in confirming the absence of signs of 
distress or slope deformation during slope maintenance and 
landslide inspections, and 
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(b) slopes with past significant movements are liable to 
deteriorate as any unstable ground continues to open up 
without significant detachment (e.g. during past successive 
severe rainstorms) and could fail in subsequent less severe 
rainstorms, giving rise to landslides that are a ‘surprise’ in 
that the slopes apparently survived more severe rainstorms.  
Given continued deterioration, slope instability may change 
from a ‘ductile’ mode to a ‘brittle’ mode, particularly where 
there is water ingress into ground which has opened up 
significantly. 

 
It should be noted that the above sample of two cases in 2000 was probably biased in that 

incidents with deformed volumes being significantly greater than the detached volumes are 
more likely to be selected for study.  As a result, the estimated proportion of cases involving 
incomplete detachment is likely to be on the low side. 
 
 
3.5.2   Severity of Rainstorms that Triggered Landslides 
 

Of the 20 failures involving engineered slopes, nine incidents that were triggered by 
rainfall had sufficiently reliable information on the timing and severity of the rainstorms that 
triggered the landslides (Table 10).  Three of the nine incidents occurred during unprecedented 
rainstorms, whilst the remaining six slopes failed during rainstorms which were less severe than 
those experienced in the past, based on the data from the automatic raingauges installed since 
about the mid-1980’s. 
 

For the above six ‘surprise’ failures with respect to the severity of the rainstorms, 
deterioration of the slope condition may have played a role in those cases where contribution 
from inadequate slope maintenance was judged to be probably significant and where there were 
no obvious changes in environmental factors.  This could be related to intermittent slope 
deformation caused by previous successive severe rainstorms resulting in progressive cracking 
and opening up of the ground, with subsequent failures occurring under less severe rainstorms. 

 
Based on the above diagnosis, the notion that the continued stability of an existing slope 

may be proven by the performance during past rainstorms should be treated with caution.  The 
above cases serve as a reminder that before one could confidently count on past performance 
regarding the margin of safety for long-term stability, there is a need to consider other factors 
such as slope deterioration, slope deformation and possible changes in environmental factors. 
 
 
3.5.3   Landslides on Slopes with Past Instability 
 

Of the two massive landslides in 2000 that occurred on engineered soil cut slopes, one 
had a relict massive failure.  Considering also the landslide data between 1997 and 1999 where 
eight out of 22 massive landslides occurred on soil cut slopes with relict massive failures, there 
appears to be a notable percentage (i.e. 38%) of the massive landslides on soil cuts affecting 
slopes which had relict sizeable failures. 
 

The follow-up studies on the 20 engineered slopes identified whether the slopes had 



-  17  - 

 

suffered instabilities prior to failure in 2000.  Altogether, seven of the 20 slopes suffered 
previous failures.  Of these seven incidents, one was a massive failure, two were major failures 
and the remaining four were minor failures.   

 
In one of the major fill slope failures involving a pre-1977 feature (which resulted in the 

temporary closure of Shek O Road and cutting off the sole access to Shek O Village and Tai 
Long Wan Tsuen), a past major failure and the subsequent repair works were not identified from 
record search and site inspections during the EI undertaken prior to the landslide in 2000. 
 

The above diagnosis reinforces the following points: 
 

(a) it is important to take due consideration of past instability, 
particularly relict massive landslides, in slope assessment and 
design, 

 
(b) a detailed API and site reconnaissance can provide useful 

supplementary information to existing documentary records 
about past slope performance, and 

 
(c) consideration of past slope performance, together with the 

information on past urgent repair works and major 
maintenance works, is important for EI because this will 
assist the identification of cases with inherent design or 
construction defects and facilitate review of the adequacy of 
any past stability assessment. 

 
 
3.5.4   Landslides on Engineered Soil Cut Slopes  
 

In the year 2000, landslides (two massive failures and seven minor failures) occurred on 
nine unsupported soil cut slopes with heights ranging from 7 m to 31 m.  One of these slopes 
was attended to in the late 1970’s, four in the 1980’s and the other four in the 1990’s.  All nine 
slopes have been studied in sufficient detail to enable a diagnosis of the problems involved.   

 
Of the nine incidents, the breakdown of the key contributory factors to the failures is as 

follows: 
 

(a) two cases involved more adverse groundwater conditions 
than those allowed for in the design, 

 
(b) six cases involved more adverse geological material than that 

assumed in the design, and 
 
(c) five cases involved inadequate slope maintenance. 

 
A breakdown of the key contributory factors, together with the scale of failure, is shown 

in Table 13. 
 
The two massive failures on engineered soil cut slopes involved significant deformation 
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and distress of cut-back slopes without complete detachment of the unstable ground mass      
(see also Section 3.5.1).  These cases were mainly associated with complex and adverse 
geological and hydrogeological conditions which were not identified during the design stage as 
well as during construction reviews.  This highlights the need for improved geological input in 
slope engineering practice in order to further reduce the rate of sizeable failures of       
engineered soil cut slopes.  Possible indicators of potentially problematic sites are summarised 
by Wong & Ho (2000). 

 
Five of the nine incidents on engineered soil cut slopes involved localised minor failures 

controlled by local adverse geological and/or groundwater conditions.  This provides an 
indication of the failure rate (about 0.1%) associated with such localised failures in engineered 
soil cut slopes in Hong Kong.  The diagnosis emphasises the need for use of robust design that 
is less sensitive to uncertainties and local variations in ground conditions, improved detailing of 
surface and subsurface drainage measures, together with improved detailing of slope surface 
protection. 
 

Of the two cases with adverse groundwater problems, one involved possible build-up of 
a perched water table within the near-surface material resulting from direct infiltration through 
the slope face.  Transient elevated groundwater pressure may build up at the interface of 
colluvium and insitu material, at the soil/rock interface, or within a relict-jointed weathering 
profile where groundwater flow is significantly affected by infilled discontinuities.  The other 
case probably involved the development of cleft water pressures in open tension cracks. 
 

As for landslides that occurred between 1997 and 1999, none of the failures in 2000 
involved soil-nailed cut slopes.  Since the introduction of soil nails for upgrading soil cut slopes 
in Hong Kong in the late 1980’s, there are as yet no records of any failure of permanent    
soil-nailed slopes.  On the other hand, there have been notable failures of high unsupported cuts 
over the years, which have been designed based on theoretical slope stability analyses.  The 
stability of high unsupported cuts is sensitive to variability in ground conditions and possible 
undetected adverse ground and groundwater conditions.  More robust schemes, such as soil 
nails, are generally preferred to cutting back, especially for high unsupported cuts. 
 
 
3.5.5   Landslides on Engineered Rock Cut Slopes  
 

Of the eight failures on engineered rock cut slopes (all involving features attended to in 
the 1980’s), four incidents had failure volumes of less than 1 m3 whereas the other four 
incidents had failure volumes of between 2 m3 and 20 m3. 

 
In five of the eight failures, inadequate maintenance, involving unplanned vegetation, 

was diagnosed as the principal cause of failure.  Also, rock slopes can be vulnerable to local 
deterioration bearing in mind that most of the rock slopes in Hong Kong are not provided with a 
hard surface cover.  

 
The other three failures were generally caused by local adverse groundwater conditions 

and local adverse, or open, jointing in the rock mass which may not have been adequately 
considered in the design and may be exacerbated by progressive slope deterioration.  The 
occurrence of such minor detachments can be very difficult to confidently guard against in 
design assessments.  The landslide data in 2000 emphasise the need for improved detailing and 
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protective measures in the design of rock cut slopes, such as rock debris traps, surface 
protective meshing, toe barriers, buffer zones, etc.  These measures may also be prescribed 
during EI for existing slopes to cater for possible localised detachments. 

 
One of the failures in the year 2000 involved an engineered rock cut slope which 

previously suffered a major failure (200 m3) in 1993.  This major failure involved undulating 
sheeting joints with adverse local steepening of the discontinuity behind the slope face which 
was not identified in previous geotechnical assessments carried out by various parties at 
different times. 
 
 
3.5.6   Landslides on Engineered Fill Slopes 
 

In 2000, failures occurred on three engineered fill slopes.  Two of these fill slopes were 
attended to in the 1980’s and the other one in the 1990’s.  These landslides have been studied in 
sufficient detail to provide some insight into the principal causes of failure.  Of the three cases, 
one was a massive failure (700 m3), one a major failure (250 m3) and the other one a minor 
washout (i.e. 10 m3 in term of detachment, although a much greater volume of compacted fill 
was disturbed due to the failure).  A breakdown of these cases is shown in Table 11. 

 
The massive failure involved prolonged internal erosion due to leakage from a       

high-pressure watermain which was encased in a leakage detection system constructed as part 
of the slope upgrading works in the early 1980’s.  The major failure involved inadequate slope 
maintenance, with inadequate surface drainage provisions above the crest of the engineered fill 
slope also playing a role in the failure.  This highlights the importance of an integrated 
assessment during design as well as a thorough inspection of a slope feature and the 
surrounding areas during maintenance inspections.  The minor failure occurred on a recently 
upgraded fill slope as a result of bursting of a buried high-pressure watermain that was located 
within loose fill a short distance below the 3 m recompacted fill zone.  Further discussion of the 
problems revealed by the above two incidents involving water-carrying services is given in 
Section 3.5.9.  
 
 
3.5.7   Landslides Involving Unauthorised Fill on Hillside Processed by the Slope Safety 

System 
 

There was one incident involving major failure of unauthorised fill on hillside (adjoining 
a registered cut slope) which was previously assessed in the geotechnical submission and 
processed by the slope safety system.  The unregistered fill feature was not identified by the 
SIFT project and it was not properly delineated and considered during the geotechnical 
assessment carried out in the late 1990’s.  In this instance, water ingress, exacerbated by poorly 
detailed and poorly maintained surface water drainage provisions in the adjoining cut slope, 
was also a key contributory factor to the failure. 
 
 
3.5.8   Landslides with Inadequate Slope Maintenance Diagnosed as Being a Key Contributory 

Factor to Failure 
 

An assessment of the 228 reported landslides on man-made slopes (excluding incidents 
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within active construction sites) has been made to assess whether inadequate slope maintenance 
was one of the key contributory factors to the failures.  Reference has been made to the records 
of emergency inspections by the GEO, field inspections by the LI consultants on selected 
landslides and the findings of follow-up landslide studies.  Of these 228 incidents, 28 cases 
(i.e. 12%) were found to have inadequate information for a meaningful assessment.  In 
63 (i.e. 32%) of the remaining 200 (i.e. 228 - 28) landslides on man-made slopes, inadequate 
maintenance was assessed as a major contributory factor in the failure.   
 

Of the 200 landslide incidents on man-made slopes, 135 slopes were registered with the 
parties responsible for slope maintenance delineated by the Lands Department.  Of the 
135 incidents, inadequate maintenance was assessed as being a major contributory factor in the 
failure of 48 slopes.  For these 48 incidents, 11 occurred on private slopes and 32 on 
government slopes whilst the remaining five involved mixed government/private features. 

 
As noted in Section 3.4.2, of the 20 engineered slopes that failed in 2000, inadequate 

maintenance was diagnosed as the principal factor in the failure of seven slopes (six of the 
failures were minor and the other one major).  Inadequate maintenance was also diagnosed as 
being one of the contributory factors in eight other minor incidents.  Apart from inadequate 
maintenance, poor standard of some of the EI’s also played a major role in selected failures.  For 
example, some of the EI’s failed to detect problems such as unplanned vegetation on rock faces 
leading to root wedging, prolonged erosion, leakage of buried services, location and 
information on past failures, inadequate follow-up to past recommendations made after 
maintenance inspections not identified, etc. 
 

The above diagnosis reinforces the need to ensure that the EI’s are carried out in a 
sufficiently rigorous manner by strictly complying with the requirements of the EI brief.  To 
check the quality of the EI, the maintenance departments should set up suitable procedures to 
carry out technical audit of the submitted EI reports as recommended in the supplementary 
guidance notes on maintenance of Government slopes previously promulgated by the GEO 
in 2000 (see Appendix B). 

 
Apart from the need to enhance slope maintenance practice, it would also be useful to 

adopt robust design and improve slope detailing (e.g. slope protective and drainage provisions) 
to include measures with low maintenance requirements so that the features would not be 
unduly vulnerable to inadequate maintenance. 
  
 
3.5.9   Landslides Involving Leakage or Bursting of Water-carrying Services 
 

Three landslide incidents in 2000, as well as one incident in 1999, were triggered by 
leakage or bursting of watermains as a result of defective or inadequately maintained 
water-carrying services within or adjacent to slopes.  One of these four failures was minor and 
affected a cut slope, whilst the other three failures occurred on fill slopes (two of which were 
sizeable).  Three of the four slopes of concern were engineered slopes. 
 

Apart from defects in the water-carrying services, the failures also highlighted some 
deficiencies in respect of inadequate investigation and design input in the case of engineered 
slopes.  Problems include inadequate investigation of the alignment and condition of the 
watermains.  One of the failures of an engineered fill slope in 2000 was caused by the bursting 
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of an old high-pressure watermain buried within loose fill at a short distance below the surface 
3 m recompacted fill.  In this case, the designer did not arrange to divert the watermain and did 
not cater for the watermain in the design.   

 
Other problems involved poor construction and/or poor detailing of the ducting systems 

for watermains and inadequate liaison between the stakeholders regarding the ducting system, 
both during construction and maintenance.  For example, in one of the major failures of 
engineered fill slopes, a ducting system was installed as part of the slope upgrading works 
carried out in the early 1980’s but both the department responsible for maintaining the slope and 
the department responsible for maintaining the buried watermain located in the upper part of 
the slope claimed to have no knowledge of the ducting system before the failure although an 
EI had been carried out.  In this case, continued water flow (which was probably leakage from 
the watermain) observed in the drainage channel leaking from the ducting system during a 
previous maintenance inspection did not trigger any specific follow-up investigation of the 
source of the water flow. 

 
The above incidents serve as a reminder of the importance of paying due attention to 

water-carrying services within and adjacent to slopes during the investigation, design, 
construction and maintenance of slopes. 
 
 
3.5.10   Landslides on Natural Hillsides Involving Human Influence 
 

A total of 88 hillside failures that occurred in the year 2000 was reported to the GEO.  
These included several sizeable debris flows in the Tsing Shan area and above Leung King 
Estate which affected the downhill developments. 

 
Of the 88 hillside failures reported to the GEO, 82 (i.e. 93%) were classified as natural 

hillside failures in accordance with the general classification of landslides on hillside 
(see Appendix C), i.e. the failure affected natural hillsides which had not been modified by 
man-made activities such as cutting, filling, cultivation, mining, etc.  Of these 82 incidents, 
22 involved sizeable failures.  Two of the landslides (both sizeable) involved failure of 
disturbed hillsides which were locally modified by man-made activities with the 
non-registerable man-made features playing a major role in the failures.  The remaining four 
landslides (three of which were sizeable) occurred predominantly on hillsides but also partly 
involved registerable man-made features. 

 
Although the vast majority (i.e. 93%) of the 88 incidents occurred on natural hillsides, 

two of the sizeable landslides selected for follow-up studies were found to have involved 
human influence in triggering the failures.  One of the cases involved uncontrolled discharge 
from a cross-road drain which was one of the major contributory factors in a massive hillside 
landslide below a road.  The other case involved overflow from a blocked surface drainage 
channel (which receives discharge from a downpipe on a registered retaining wall) constructed 
on natural terrain which in turn triggered a major hillside failure.  

 
 

3.5.11   Landslides Involving Temporary Trench Excavations 
 

There were two landslides involving temporary trench excavations near the crest of 
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slopes in 2000.  Of these two cases, one was a major failure (a ‘near-miss’ incident resulting in 
one minor injury, damage to buildings and serious disruption to traffic).  The other case resulted 
in suspension of classes at two schools for two weeks, while the students of another school had 
to be relocated for six weeks.  Apart from these two incidents in 2000 where trench excavation 
works at the slope crest played a major role in the failures, there were other notable landslides in 
the past (Kwong, 2001) and in the year 2001 involving slopes that were affected by trench 
excavations. 

 
Overall, these incidents highlight the need to enhance the standard of good practice in 

respect of trench excavations and the prompt stepping-up of enforcement in the event of 
non-compliance. 
 
 
3.5.12   Landslides on Slopes within Active Construction Sites 
 

There were six incidents in 2000 involving active construction sites.  Of these six 
incidents, five involved inadequate temporary drainage provisions and/or inadequate 
precautionary measures taken within the construction site during the wet season.  Two of the 
incidents involved inadequate construction control, such as uncontrolled dumping of spoil and 
deviation from approved working procedures.  In one of these two incidents, a major failure of 
a temporary sheetpile wall caused the temporary complete closure of a road.  In this incident, 
serious non-compliances, with respect to the approved design of the temporary support 
(i.e. under-sized props as well as omission of selected props), were observed by the resident site 
staff who repeatedly warned the contractor over a period of six months preceding the failure of 
the temporary sheetpile wall.  However, no action was taken by the contractor following the 
warning and the works proceeded until the occurrence of the major failure despite early 
detection of the non-compliances.  To prevent recurrence of similar failures, actions following 
identification of non-compliances involving slopes or earth-retaining structures would need to 
be stepped up progressively and rapidly (e.g. ordering the rectification of the non-compliances 
within a short period of time, suspension of the works, backfilling of excavations with 
inadequate lateral support, etc.), especially where the non-compliances are liable to result in 
serious failures. 
 

The relatively high incidence of significant landslides involving active construction sites 
emphasises the need for vigilant supervision and prompt and effective actions taken by the 
resident site staff as appropriate, adequate geotechnical input in construction reviews during the 
course of the works as well as technical site audits by independent parties without advance 
notice.   
 
 
4.    PROPOSED IMPROVEMENT MEASURES 

4.1   General 
 

Technical and administrative improvement measures were proposed by Ho et al (2000) 
arising from the review of landslides that occurred in 1999.  The progress of follow-up actions 
taken is summarised in Table 14. 
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4.2   Technical Improvement Measures 
 

Based on a detailed diagnosis of the landslide data in 2000, the following technical 
improvement measures are proposed: 
 

(a) Promulgate enhanced slope engineering practice in respect of 
rock cut slopes based on lessons learnt from landslides. 

 
(b) Promulgate enhanced slope engineering practice in respect of 

robust design and improved detailing based on lessons learnt 
from landslides. 

 
(c) Prepare a Code of Practice on trench excavations near slopes 

to promulgate improved technical guidelines and to enhance 
good geotechnical practice in respect of trench excavations. 

 
 
4.3   Administrative Improvement Measures 
 

Based on a detailed diagnosis of the landslide data in 2000, the following administrative 
improvement measures are proposed: 
 

(a) Promulgate improvement measures for the supervision of 
active construction sites involving slopes, retaining walls and 
trench excavations. 

 
(b) Advise the maintenance departments to set up an inventory of 

maintenance-related problems for individual slope features 
(i.e. those not reported to the GEO, or not registered as GEO 
landslide incidents), including the follow-up works carried 
out, as a record of slope performance in order to complement 
GEO’s database on reported landslide incidents and facilitate 
Engineer Inspections. 

 
(c) Compile an inventory of slopes with a ducting system for 

water-carrying services to facilitate future auditing of such 
special measures and promulgate the need to highlight such 
special measures and the corresponding monitoring 
requirements in the Maintenance Manuals. 

 
 
5.    CONCLUSIONS 
 

Based on a detailed review of the landslides in 2000, the following observations are 
made in respect of the performance of Government’s slope safety system: 
 

(a) The annual failure rate of sizeable landslides on engineered 
slopes is about 0.02% for the year 2000.  
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(b) More than 99.9% of the engineered slopes performed 
satisfactorily without the occurrence of any sizeable 
landslides in 2000. 
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Table 1 - Number of Landslides Affecting Different Facilities 
 

Affected Facility Hong Kong 
Island 

Kowloon New 
Territories 

and Outlying 
Islands 

All 

Squatters 0(0) 0(0) 13(0) 13(0) 

Buildings 12(3) 1(0) 31(1) 44(4) 

Roads 26(6) 1(0) 51(11) 78(17) 

Transportation Facilities  
(railway, tramway, LRT, 
etc.) 

1(1) 0(0) 1(1) 2(2) 

Pedestrian Pavements/ 
Footways 13(4) 3(0) 14(2) 30(6) 

Minor Footpaths/Access 18(1) 0(0) 56(4) 74(5) 

Construction Sites 1(0) 1(0) 3(3) 5(3) 

Open Areas 15(4) 2(0) 28(5) 45(9) 

Catchwaters 5(1) 0(0) 6(2) 11(3) 

Others (e.g. carparks, parks, 
playgrounds, gardens, 
backyards, etc.) 

10(1) 2(0) 34(6) 46(7) 

 Legend: 

  30(6) Thirty landslides of which six were major failures 

 Note: A given landslide may affect more than one type of facility. 

 
  
  

 



 

 

-  27  - 

Table 2 - Consequence Related to Type of Failure 
 

No. of Squatter Huts 
Evacuated 

No. of Landslides Involving Blockage 
or Closure 

Type of Failure 
Permanent Temporary 

No. of Blocks, 
Houses or Flats 
Evacuated or 

Partially Closed Roads Pedestrian 
Pavements

Footpaths, 
Back Lanes, 

Private Access

Deaths Injuries 

Fill Slope - - - 7 2 1 - 1 

Soil - 11 - 22 4 11 - - 

Soil/Rock - - - 10 1 2 - - 
Cut  
Slope 

Rock - - - 1 1 - - - 

Natural Hillside - 4 2 9 5 5 - - 

Retaining Wall  - - 1 3 1 1 - - 

 Note: A failure may give rise to more than one type of consequence. 
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Table 3 - Distribution of Facility Groups Affected by Sizeable Landslides 
 

 Facility Group Affected by Sizeable Landslides 

 Group No. 
1 

Group No. 
2 

Group No. 
3 

Group No. 
4 

Group No. 
5 

All Sizeable 
Landslides  0 4 5 14 12 

Sizeable Man-made 
Slope Failure 0 3 4 4 3 

Sizeable Hillside 
Failure 0 1 1 10 9 

 Notes: (1) The facility group is classified in accordance with that adopted for the  
   New Priority Classification System (Wong, 1998).  
  (2) A given landslide may affect more than one type of facility. 

 
 
 

Table 4 - Number of Landslides Classified by Type of Failure 
 

Type of Failure No. Percentage (%) 

Fill Slope 27(8) 8.4 

Soil 140(6) 43.5 

Soil/Rock 32(0) 9.9 Cut Slope 

Rock 12(0) 3.7 

Retaining Wall 14(1) 4.4 

Natural Hillside 96(30) 29.8 

Disturbed Terrain 1(0) 0.3 

Total 322(45) 100.0 

 Legend: 

  27(8) Twenty-seven landslides of which eight were major failures. 

 Note: Where a landslide involved more than one type of failure, the predominant type 
  has been adopted. 
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Table 5 - Breakdown of Scale of Failures on Different Classes of Slopes 
 

 Number of Minor 
Failure 

( < 50 m3 ) 

Number of 
Major Failure 

(50 to 500 m3 )

Number of 
Massive 
Failure 

( > 500 m3 ) 

 

Registered 
man-made slopes 152 7 3 Σ = 162 

Small unregisterable 
man-made slopes 36 1 0 Σ = 37 

Registerable 
man-made slopes 
not yet registered at 
time of failure 

23 4 (1) 0 Σ = 27 

Natural hillside 66 25 5 Σ = 96 

 Σ = 277 Σ = 37 Σ = 8 Σ = 322 

 Note: Of the four major landslides that occurred on registerable man-made slopes  
  that were yet to be registered at the time of landslide, one involved an   
  active construction site. 
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Table 6 - Annual Failure Rates of Registered Slope Features Based on Landslides in 2000 
 

 Non-Engineered Slopes  Engineered Slopes 

 Fill/Retaining 
Wall 

Soil/Rock Cut Overall  Fill/Retaining 
Wall 

Soil/Rock Cut Overall 

Number of Landslides 
in 2000 21 120 142 3 17 20 

Number of Sizeable 
Landslides in 2000 4 2 6 2 2 4 

Number of Minor 
Landslides in 2000 17 118 136 1 15 16 

Number of Slopes 11,240 21,850 35,400 8,760 9,840 18,600 

Annual Failure Rates   
(All Landslides) 0.19% 0.55% 0.40% 0.03% 0.17% 0.11% 

Annual Failure Rates 
(Sizeable Landslides) 0.04% 0.01% 0.02%* 0.02% 0.02% 0.02% 

 Notes: (1) For clarity, the number of slope features and the number of landslides involving Disturbed Terrain have not been  
   separately presented. 
  (2) See discussion in Section 3.4.2 regarding the calculated failure rate marked *. 
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Table 7 - Landslide Incidents Involving Man-made Slopes Processed by the Slope Safety System (Sheet 1 of 5) 
 
1.   Slopes Upgraded Under the LPM Programme 
 

 
 
 
2.   Slopes Assessed under the LPM Programme with No Upgrading Works Required 
 

Slope No. Incident No. Location Volume 
(m3) 

Type of 
Slope 

Remarks 

11NE-C/C77 ME2000/08/003 No. 38 Kung Lok Road, King 
Hing Court, Kwun Tong 

2 Soil/rock 
cut 

Design Division Stage 2 Study carried out in 
1987.  Four Advisory Letters were issued on 
the private portion of this mixed maintenance 
responsibility feature before failure in 2000.  

6SE-D/CR114 LIC No. 160F Tai Lam Chung Catchwater 1500 Soil cut  Design Division Stage 2 Study carried out in 
1991 concluded that no upgrading works were 
required. 

Slope No. Incident No. Location Volume 
(m3) 

Type of 
Slope 

Remarks 

11SE-A/C84 HK2000/09/008 Bradbury Centre near Model 
Lane, North Point 

0.1 Rock cut  LPM works completed in 1984.  

12NW-C/C8 ME2000/06/006 Above Clear Water Bay Road 
near Ha Yeung 

10 Soil/rock cut LPM works completed in 1988. 

11NW-A/FR84 MW2000/01/007 Below Castle Peak Road near 
Kau Wah Keng Village 

700 FR feature LPM works completed in 1982. 

11NW-A/FR43 MW2000/08/009 Below Castle Peak Road near 
Lai Chi Kok Hospital 

10 Fill slope LPM works completed in 2000. 
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Table 7 - Landslide Incidents Involving Man-made Slopes Processed by the Slope Safety System (Sheet 2 of 5) 
 
3.   Slopes Assessed by Studies in the Late 1970’s to mid-1980’s with No Upgrading Works/Further Study Required 
 

Nil. 
 
4.   Slopes Assessed by Government Departments and Checked by GEO with No Upgrading Works Required 
 

Nil. 
 
5.   Slopes Assessed by Private Owners and Checked by GEO with No Upgrading Works Required 
 

 
 
 
 

Slope No. Incident No. Location Volume 
(m3) 

Type of Slope Remarks 

11SW-D/C80  HK2000/08/008 68 Aberdeen Main Road 2 Soil/rock cut The failed portion was assessed by consultants 
in 1991 as being up to the required standards. 
Geotechnical submission was checked by GEO 
in 1991. 

11SW-D/CR876 HK2000/08/029 No. 22 Shouson Hill Road 2 

 

Soil cut The failed portion was assessed by consultants 
in 1988 as being up to the required standards. 
Geotechnical submission was checked by GCO 
in 1988. 

11SW-D/C479 HK2000/08/034 Along the access road to Peak 
Police station 

10 Soil cut The failed portion was assessed by consultants 
in 1978 as being up to the required standards. 
Geotechnical submission was checked by GCO 
in 1979. 



 

 

-  33  - 

Table 7 - Landslide Incidents Involving Man-made Slopes Processed by the Slope Safety System (Sheet 3 of 5) 
 
6.   Slopes Formed or Upgraded by Government Departments and Checked by GEO 
 

 
 
 

Slope No. Incident No. Location Volume 
(m3) 

Type of Slope Remarks 

11SW-C/FR94 HK2000/05/010 Behind Wah Oi House, Wah 
Kwai Estate 

250 Fill slope Geotechnical design prepared by HD was 
checked by GCO in 1985.  Slope works were 
carried in the period of 1986-1992.   

11SE-D/C175 HK2000/06/002 Slope opposite 200 Tai Tam 
Road 

0.05 Soil/rock cut Geotechnical design prepared by HD’s 
consultants was checked by GCO in 1981. 
Slope works were carried out in 1981. 

8SW-C/CR128 ME2000/07/001 Junction of Po Lo Che Road 
and Hiram’s Highway 

2 Soil cut Geotechnical design prepared by HyD was 
checked by GEO in 1998.  Slope works were 
carried out in 1998. 

11NE-D/CR45 ME2000/08/004 Behind Hiu Ming Street 
Playground, Hiu Ming Street 

15 Soil/rock cut Geotechnical design prepared by HD’s 
consultants was checked by GCO in 1981. 
Slope works were carried out in the period 
1980-1981.  Further works were carried out in 
1984 and 1990 respectively. 

12NW-C/CR93 ME2000/08/020 Ap Chai Wan, Tseung Kwan O 0.5 Soil/rock cut Geotechnical design prepared by NTDD’s 
consultants was checked by GCO in 1989. 
Slope works were carried out in 1989. 

11NW-D/C45 ME2000/08/021 Behind Ko Shan Road Park 20 Soil/rock cut Geotechnical design prepared by AO’s 
consultants was checked by GCO in 1981. 
Slope works were carried out in 1983.   
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Table 7 - Landslide Incidents Involving Man-made Slopes Processed by the Slope Safety System (Sheet 4 of 5) 
 
7.   Slopes Formed or Upgraded by Private Owners and Checked by GEO 
 

 
8.   Slopes Upgraded Following Service of DH Orders and Checked by GEO 
 

Nil. 
 
9.   Slopes Assessed as Not Requiring Upgrading Works But with Outstanding GEO Comments 
 

Nil. 

Slope No. Incident No. Location Volume 
(m3) 

Type of Slope Remarks 

10NE-B/C99 MW2000/03/002 Behind Lot No. 71 Sai Tso 
Wan Road, Tsing Yi 

< 1 Rock cut Geotechnical submission was checked by GCO 
and slope works were carried out in 1988. 

11NW-B/CR105 MW2000/04/009 Behind CMA Prevocational 
School, Nam Cheong Street 

7 Soil/rock cut Geotechnical submission was checked by GCO 
in 1983 and slope works were carried out in 
1984. 

10SW-B/CR80 MW2000/04/026 Behind Nos. 9 to 16 Shing Ka 
Road, Peng Chau 

2 Soil cut Geotechnical submission was checked by GCO 
and slope works were carried out in 1984. 

13NE-A/CR162 MW2000/06/006 Island Hostel, Tung Wan, 
Lantau Island 

5 Soil portion 
of a CR 
feature 

Geotechnical submission was checked by GCO 
in 1988 and slope works were carried out in 
1992. 

3NW-C/C223 MW2000/12/001 Above Lin Ma Hang Road 2100 Soil cut Geotechnical submission was checked by GCO 
in 1981 and slope works were carried out in the 
period 1981-1982. 
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Table 7 - Landslide Incidents Involving Man-made Slopes Processed by the Slope Safety System (Sheet 5 of 5) 
 

10.   Slopes Assessed as Requiring Upgrading Works But with Outstanding GEO Comments 
 

 
 

Slope No. Incident No. Location Volume 
(m3) 

Type of 
Slope 

Remarks 

5NE-C/F6 MW2000/05/012 Nim Wan Road near Black 
Point Power Station 

15 Fill slope Slope was formed as part of HyD’s project in 
the period 1988-1992.  GEO requested HyD 
to “clarify the design of road formation” at the 
location of the failed slope.  No reply was 
received. 

 Notes: (1) Slopes under Categories 1 to 8 are classified as engineered slopes. 
  (2) Slopes under Categories 9 and 10 are post-1977 features but cannot be taken as engineered slopes. 
  (3) The column on type of slope denotes the slope portion involved in the failure. 



 

 

-  36  - 

Table 8 - Landslide Incidents Involving Post-1977 Man-made Slopes with No Evidence of Design Submission to GEO for Checking 
 

 

 
 
 

Slope No. Incident No. Location Volume 
(m3) 

Type of Slope Remarks 

7NE-A/C35 ME2000/05/007 No. 20 Tai Po Kau Village, Tai 
Po 

10 Soil cut SIFT Class C2.  According to SIFT, 
construction was carried out in the period 
1978-1979.  No information on assessment of 
the slope could be located in GEO  (NTEH 
slope). 

5NE-D/C104 MW2000/04/003 No. 153 Sai Hang Mei, Tse Tin 
Village, Tuen Mun 

20 Soil cut SIFT Class C2.  According to SIFT, 
construction was carried out after 1979.  No 
information on assessment of the slope could be 
located in GEO (NTEH slope). 

15NW-A/CR103 MW2000/09/006 Lot No. 363 Lo Tik Wan, 
Lamma Island 

10 Soil cut SIFT Class C2.  According to SIFT, 
construction was carried out in the period 
1978-1984.  No information on assessment of 
the slope could be located in GEO  (NTEH 
slope). 

 Notes: (1) Slopes in this table are post-1977 features with no evidence of design submission and checking by GEO and cannot be  
   taken as engineered slopes. 
  (2) The column on type of slope denotes the slope portion involved in the failure. 
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Table 9 - Classification of Engineered Slopes 
 

Feature Type Classification 

Post-1977 Features (i.e. formed or upgraded after 1977) 1 

Newly Formed 1N 

Upgraded by LPM 1A 

Upgraded by Other Government Departments 1B 

Upgraded by Private Owners 1C 

Upgraded following issue of DH Orders 1D 

Pre-1977 Features (i.e. formed before 1977 and subsequently assessed 
under the slope safety system) 

2 

Assessed by LPM Stages 2 or 3 Studies 2A 

Assessed by Other Government Departments 2B 

Assessed by Private Owners 2C 

Assessed by Old Studies (e.g. Planning Division Stage 1 Study, Binnie 
& Partners Phase II Study, Existing Slopes Division Stage 1 Study) 

2D 

 Note: The classification may be extended where possible by adding S, T, U, Y or N  
  which are defined as follows: 
  S = detailed design calculations based on site-specific ground  
    investigation and laboratory testing 
  T = detailed design calculations without site-specific ground investigation 
    and laboratory testing 
  U = no detailed design calculations 
  Y = upgrading works/assessments were audited and accepted by the GEO 
  N = no evidence that the works/assessments were audited and accepted by 
    the GEO 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 1 of 10) 
 

 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

24.8.2000 
Kennedy Road 
(11SW-B/F74) 
(FS) 

Not engineered N N N N N/A N/A N/A N/A N/A N/A N/A N N/A N 250 0 Old, loose fill slope not previously 
assessed.  Failure probably resulted 
from concentrated water ingress at 
slope crest through the temporary 
trench excavation along Kennedy 
Road due to inadequate 
precautionary measures taken against 
water ingress into the open trench. 
(Cross reference made to this 
incident in Section 3.5.11) 

Castle Peak Road 
near Kau Wah 
Keng Village 
(11NW-A/FR84) 
(DS) 

Engineered  
(Upgraded under 
LPM in 1982) 
(1ASY) 

N/A Y N N N N Little Little Sig Sig Mod Y N N 300 400 Failure probably caused by 
prolonged leakage from a 900 mm 
diameter high-pressure watermain 
that was encased in a concrete trough 
as part as the leakage detection 
system constructed under LPM 
works in the early 1980’s. 
(Cross reference made to this 
incident in Sections 3.5.6 and 3.5.9) 

N Y 
 

N N N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 600 0 Hillside failure involving sheeting 
joints.  Evidence of extensive 
deterioration and past movement of 
the rock mass on natural hillside. 

14.4.2000 
Hillside above 
Leung King Estate
(DS) 

Not engineered 

N Y N N N/A N/A N/A N/A N/A N/A Sig N N/A N 70 0 Unregistered but registerable cut 
formed during pre-1940 mining 
works. 

24.8.2000 
Below Shek O 
Road 
(15NE-B/FR123)
(DS) 

Not engineered Y 
(247 
years) 

Po N N N/A N/A N/A N/A N/A N/A Sig N N/A N 300 0 Failure of a loose fill slope that 
traverses a drainage line. Probably 
involved liquefaction of loose fill 
below a crest retaining wall.  The 
August 2000 landslide occurred at 
the same location of a previous 
failure in 1979 according to API. 
(Cross reference made to this 
incident in Section 3.5.3) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 2 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

Tai Lam Chung 
Catchwater 
(6SE-D/CR114) 
(DS) 

Engineered 
(Assessed under 
LPM and found 
acceptable in 
1991)     
(2ASY) 

Not 
Assessed 

Y N Y Y Y Mod Sig Mod N/A N Y N N 0 1500 Intermittent slope movement 
following LPM study.  Extent of 
past instability in the vicinity not 
considered in previous stability 
assessment.  Previously unstable 
material not removed in the slope 
works.  (Cross reference made to 
this incident in Sections 3.5.1, 3.5.3 
and 3.5.4) 

Lin Ma Hang 
Road 
(3NW-C/C223) 
(DS) 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in 1981) 
(1CSY) 

Not 
Assessed 

Y N Y N N Little Sig Sig N/A Little Y N N 0 2100 Progressive slope movement 
following previous geotechnical 
assessment.  (Cross reference made 
to this incident in Sections 3.5.1, 
3.5.3 and 3.5.4) 

24.8.2000 
2B Bowen Road 
(Unregistered fill 
slope) 
(DS) 

Geotechnical 
submission for 
GHB area of 
private 
development 
assessed as being 
up to required 
standards and 
checked by GEO 
in 1995 
(2CSY) 

Y 
(50 
years) 

N N N N N Little Little 
 

Sig N Mod Y N Y 120 0 Presence of loose fill not identified 
and considered in previous 
geotechnical assessment.  Poor 
detailing and inadequate 
maintenance of surface drainage 
provisions on the adjacent ground 
probably resulted in overspilling 
from the drainage channel and 
concentrated surface runoff onto the 
unregistered fill below.  (Cross 
reference to this incident in Section 
3.5.7) 

24.8.2000 
Hillside below  
Tai Hang Road 
Happy Valley 
(DS) 

Not engineered N N N N N N N/A N/A N/A N/A Sig N/A N/A N 360 
(total 
volume 
of 5 
failures)

0 Blocked culvert underneath Tai Hang 
Road resulted in overspilling from its 
upstream catchpit and heavy surface 
water flow across Tai Hang Road 
onto the disturbed hillside below 
during a heavy rainstorm. 
Infiltration of the concentrated 
surface runoff into near-surface 
material of the disturbed hillside was 
probably a major triggering factor of 
the failure. 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 3 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

27.8.2000 
Castle Peak Road 
near Lai Chi Kok 
Hospital 
(11NW-A/FR43)
(DS) 

Engineered  
(Upgraded under 
LPM in 2000) 
(1ASY) 

N/A N N N/A N N N N Sig N N Y N N 10 0 The failure was caused by the 
bursting of a 150 mm diameter 
high-pressure cast iron watermain 
located within loose fill material at a 
short distance below the 
re-compacted fill in the upper 3 m. 
(Cross reference made to this 
incident in Sections 3.5.6 and 3.5.9) 

3.8.2000 
Hiu Ming Street 
Playground 
(11NE-D/C45) 
(DS) 

Engineered 
(Upgraded through 
various studies by 
government 
departments in  
the period      
1980-1990) 
(1BSY) 

N Y N N Y N Little Little Sig Little Mod Y N N 15 0 Elevated water pressure in adversely 
orientated, undulating and partly 
open sheeting joints and/or 
development of cleft water pressure 
probably the principal causes of the 
landslides.  (Cross reference made 
to this incident in Sections 3.5.2, 
3.5.3 and 3.5.5) 

2.5.2000 
Wah Kwai Estate
(11NW-C/FR94) 
(DS) 

Engineered 
(Design by HD 
checked by GCO 
in 1985) 
(1BSY) 

N N N N N N Little Little Little N Sig Y N Po 250 0 Inadequate surface water drainage 
provisions and maintenance in area 
above the crest of the engineered fill 
slope probably major contributing 
factors to the failure.  (Cross 
reference made to this incident in 
Sections 3.5.2 and 3.5.6) 

17 & 19.7.2000 
Middle Gap Road
(11SW-D/C547) 
(LR) 

Not engineered N Sig N N N/A N/A N/A N/A N/A N/A Sig N N/A N 23 0 Discontinuity-controlled wedge-type 
failure of a soil/rock cut slope. 
Adverse discontinuities present. 
Root action of unplanned vegetation 
wedged open adverse discontinuities. 
Repeated failures occurred within 
days during light rainfall. 
Vibrations generated by the 
hammering action during nearby 
road works could be a contributory 
factor in triggering the failure. 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 4 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

24.8.2000 
No. 14 Shouson 
Hill Road 
(unregistered fill 
slope) 
(LR) 

Not engineered Y 
(54 
years) 

Po N N N/A N/A N/A N/A N/A N/A Mod N N/A N 120 0 Failure of an unregistered (but 
registerable) fill slope supporting 
Shouson Hill Road.  Probably 
caused by water ingress into the 
slope resulting from direct 
infiltration and possible seepage 
from defective stormwater drains 
located beneath Shouson Hill Road 
at the crest of the slope. 

24.8.2000 
Hillside below  
Tai Tam Road near 
Longview Mansion
(LR) 

Not engineered Y  
(50 
years) 

Sig 
 

N N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 700 0 Landslide probably caused by direct 
infiltration from concentrated 
discharge of surface runoff from a 
cross-road stormwater drain on to the 
hillside which had undergone 
progressive deterioration (evidence 
of slope movement and opening up 
of discontinuities). (Cross reference 
made to this incident in Section 
3.5.10) 

24.8.2000 
Lung Ha Wan 
Road 
(Within active 
construction site)
(LR) 

Not engineered N N N Not 
Done

N Not 
Done 

N N N N/A N/A N N N 200 0 Temporary sheet pile wall failure 
probably caused by inadequate 
lateral support and build-up of 
groundwater pressure behind the 
wall.  The RSS had previously 
observed the non-compliances and 
warned the contractor on a number 
of occasions over a period of six 
months preceding the failure. 
(Cross reference made to this 
incident in Section 3.5.12) 

2.3.2000 
Lot 71 Sai Tso 
Wan Road   
Tsing Yi 
(10NE-B/C99) 
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in1988) 
(1CSY) 

N Y N N N N Min Little Little N Sig Y N N <1 0 Minor ravelling of unstable rock 
blocks on a rock cut with no surface 
protective measures.  (Cross 
reference made to this incident in 
Sections 3.5.2 and 3.5.5) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 5 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 
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Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
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D
eterioration 

Recorded More 
from 
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Recorded More 
from API

G/W Material 
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# 

D
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U
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Inadequate 
M
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to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

2.5.2000 
No. 1 Chatham 
Path 
(11SW-D/CR811)
(LR) 

Not engineered N N N Not 
Done

N Not 
Done 

Mod Little Sig Sig Little Y N N 5 0 The mixed MR feature suffered a 
failure adjacent to the private portion 
which was upgraded following the 
discharge of a DH Order. 

Hiram’s Highway
(8SW-C/CR128) 
(LR) 

Engineered 
(Design by HyD 
checked by GEO 
in 1998)  
(2ASY) 

Not 
Assessed 

Po N Not 
Done

N Not 
Done 

Mod Little Little Little Mod Y N N 2 0 A 5-m long tension crack found near 
the main scarp of the failure scar. 
The tension crack probably existed 
before the landslide and promoted 
water ingress.  (Cross reference 
made to this incident in Section 
3.5.4) 

18.6.2000 
Ha Yeung   
Clear Water Bay 
(12NW-C/C8) 
(LR) 

Engineered 
(Upgraded under 
LPM in 1988) 
(1ASY) 

N Y N Not 
Done

N Not 
Done 

Sig Little Sig Little Sig Y N N 10 0 Landslide was structure-controlled 
and probably caused by build-up of 
groundwater pressure within 
adversely orientated open joints in 
the weathered rock mass.  (Cross 
reference made to this incident in 
Sections 3.5.2 and 3.5.4) 

3.8.2000 
No. 38 Kung Lok 
Road 
(11NE-C/C77) 
(LR) 

Engineered 
(Assessed under 
LPM in 1987)  
(2ASY) 

Not 
Assessed 

Y N Not 
Done

N Not 
Done 

Mod Mod Little N/A Sig Y N N 2 0 A total of four Advisory Letters have 
been issued on the private portion of 
this mixed MR slope.  The slope 
was not receiving proper 
maintenance.  (Cross reference 
made to this incident in Section 
3.5.5) 

12.6.2000 
Chung Hau Street 
(Within active 
construction site) 
(11NW-D/C330 
and C548) 
(LR) 

Not engineered 
(LPM works on 
slope were being 
carried out at the 
time of failure) 

Not 
Assessed 

Po N Not 
Done

N/A Not 
Done 

N/A N/A N/A N/A N/A N/A N/A N 30 0 Washout failure occurred on a soil 
cut as a result of concentrated 
surface water flow discharging onto 
the slope due to inadequate site 
control of temporary drainage 
provisions.  Similar incident 
occurred at the same location two 
months before the June 2000 failure. 
(Cross reference made to this 
incident in Section 3.5.12) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 6 of 10) 
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U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

3.4.2000 
No. 279 Prince 
Edward Road 
West     
(Within active 
construction site)
(11NW-D/FR183)
(LR) 

Not engineered 
(LPM works on 
slope were being 
carried out at the 
time of failure) 

N  Po N Not 
Done

N/A Not 
Done 

N/A N/A N/A N/A N/A N/A N/A N 6 0 Failure associated with inadequate 
temporary drainage provisions 
within an active construction site. 
(Cross reference made to this 
incident in Section 3.5.12) 

3.8.2000 
Hillside at  
Tseung Kwan O 
(Within active 
construction site)
(LR) 

Not engineered N N/A N Y N/A N/A N/A N/A N/A N/A N/A Y N N 180 0 Hillside was previously assessed by 
geotechnical consultants and found 
to be marginally stable.  No works 
were proposed in previous 
assessment as there were no 
vulnerable facilities within the 
expected runout distance of 
landslides.  The actual failure 
surface has a calculated Factor of 
Safety of about 2 based on the same 
assumptions as adopted in the 
previous geotechnical assessment, 
hence the appropriateness of the 
stability assessment was 
questionable. (Cross reference made 
to this incident in Section 3.5.12) 

24.8.2000 
Hillside between 
28 Barker Road and 
Peak Tramway 
(LR) 

Not engineered Y 
(40 
years) 

? N N N/A N/A N/A N/A N/A N/A Mod N/A N/A N 50 0 Major hillside failure adjacent to a 
stepped channel on unallocated 
Government land probably caused by 
blockage of the channel.  (Cross 
reference made to this incident in 
Section 3.5.10) 

26.8.2000 
Ko Shan Road 
Park 
(11NW-D/C45) 
(LR) 

Engineered 
(Design by AO’s 
consultants 
checked by GCO 
in 1981)  
(1BTY) 

N Y N Not 
Done

Y Not 
Done 

Little Mod Little Sig Sig Y N Y 20 0 A rock trap was designed and 
constructed at the toe of the slope as 
part of the previous slope works to 
cater for small-scale failures. 
(Cross reference made to this 
incident in Sections 3.5.2, 3.5.3 and 
3.5.5) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 7 of 10) 
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U
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C
onstruction 

Detached Deformed

Remarks 

14.4.2000 
Nos. 298 and 300 
Nam Cheong 
Street, behind 
CMA 
Prevocational 
School 
(11NW-B/CR105)
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in 1983) 
(1NSY) 

Not 
Assessed 

Y N Not 
Done

N Not 
Done 

Little Little N N/A Sig Y N N 7 0 Slope deterioration due to inadequate 
maintenance.  (Cross reference 
made to this incident in Section 
3.5.5) 

 

25.8.2000 
Access Road to 
Peak Police 
Station 
(11SW-D/C479) 
(LR) 
 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in 1979) 
(2CSY) 

Y  
(44 
years) 

Sig N Not 
Done

N Not 
Done 

Mod Mod Sig N/A Little Y N N 10 0 Minor failure probably due to local 
over-steepening of the cut face, 
presence of local weak 
slope-forming material and local 
adverse groundwater conditions and 
inadequate surface water drainage 
provisions.  (Cross reference made 
to this incident in Sections 3.5.2 and 
3.5.4) 

23.4.2000 
Nos. 9 to 16  
Shing Ka Road 
Peng Chau 
(10SW-B/CR80) 
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in 1984) 
(1NSY) 

Y 
(23 
years) 

Y N N Y N Min Little Sig Min Sig Y N N 2 0 Inadequate slope maintenance and an 
over-steep slope profile were the 
likely major contributory factors to 
the failure.  (Cross reference made 
to this incident in Sections 3.5.2, 
3.5.3 and 3.5.4) 

Island Hostel 
Tung Wan  
Lantau Island 
(13NE-A/CR162)
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GEO 
in 1992) 
(1CSY) 

Not 
Assessed 

Po N Y Y N Mod Mod Little Little Little Y N N 0 5 Cut slope has a history of failure 
since its formation in 1963.  The cut 
slope and the hillside above show 
signs of distress.  (Cross reference 
made to this incident in Sections 
3.5.3 and 3.5.4) 

23.4.2000 
Clearwater Bay 
Road opposite 
Ta Ku Ling San 
Tsuen     
(Within active 
Construction Site)
(LR) 

Not engineered 
(Slope upgrading 
works was being 
carried out at the 
time of the failure) 

N N N N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Y 50 200 to 
300 

Washout failure of spoil probably 
caused by inadequate site control of 
loose spoil resulting from slope 
trimming, together with inadequate 
temporary drainage provisions. 
(Cross reference made to this 
incident in Section 3.5.12) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 8 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

Hillside behind  
Lo Lau Uk    
Tai Po 
(LR) 

Not engineered  N N/A N Y N/A N/A N/A N/A N/A N/A N/A N/A N/A N 20 0 Landslide located near the toe of a 
large relict landslide scar on a natural 
hillside.  Evidence of progressive 
slope deterioration observed. 

24.8.2000 
No. 45 Tai Tam 
Road 
(15NE-A/C173) 
(LR) 

Being processed 
by the slope safety 
system at the time 
of failure (Type 3 
Advisory Letter 
initially 
recommended by 
consultant after 
LPM assessment) 

N N N Not 
Done

Y Not 
Done 

Sig Little Y N/A N Y N N 25 - 30 0 Safety-screening study recently 
completed.  Advisory Letter 
recommended by the consultant at 
the time of failure. 
Recommendation was revised to 
DH Order following the August 2000 
failure. 

12.6.2000 
Opposite No. 200 
Tai Tam Road 
(11SE-D/C175) 
(LR) 

Engineered 
(Design by HD’s 
consultants check 
by GCO in 1981) 
(1NSY) 

Not 
Assessed 

Y N N N N Little Little Little N Sig Y N N 0.05 N Minor rockfall triggered by rainfall, 
probably associated with locally 
adverse geological and/or 
groundwater conditions. 
Inadequate slope maintenance also a 
contributory factor to the failure. 
(Cross reference made to this 
incident in Section 3.5.5) 

28.4.2000 
Hillside above 
Castle Peak Road 
near Sham Tseng
(LR) 

Not engineered N Po N Not 
Done

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 0 Boulder falls from hillside a short 
distance above a registered rock cut. 

24.8.2000 
No. 68 Aberdeen 
Main Road 
(11SW-D/C80) 
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GEO 
in 1991) 
(2CSY) 

Not 
Assessed 

Y Y N/A Y N/A Little Little Little
 

N/A Sig Y N N 2 0 Failure near the crest of a poorly 
maintained soil cut slope.  Evidence 
of past failure observed on site. 
(Cross reference made to this 
incident in Sections 3.5.3 and 3.5.4) 

 

7.8.2000 
Repulse Bay Road
(11SE-C/F35) 
(LR) 

Not engineered N N N Not 
Done

N/A N/A N/A N/A N/A N/A Little N N N 100 0 Landslide probably caused by 
bursting of a watermain.  (Cross 
reference made to this incident in 
Section 3.5.9) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 9 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

Natural hillside 
behind Luk Keng 
Wong Uk 
(LR) 
 

Not engineered N Y N Y N/A N/A N/A N/A N/A N/A N/A N/A N/A N 3 0 Small failure probably a result of 
erosion by surface water flow. 
Water directed onto a cut slope 
probably due to blockage of an old, 
concrete-lined channel by failure of 
the natural terrain above. 

12.6.2000 
Ching Hong Road 
Tsing Yi   
(Within active 
construction site) 
(10NE-B/C2) 
(LR) 

Not engineered 
(LPM works on 
slope was being 
carried out at the 
time of failure) 

Not 
Assessed 

N N Not 
Done

N/A Not 
Done 

N/A N/A N/A N/A N/A N/A N/A N/A 35 0 Washout due to inadequate 
temporary surface drainage 
provisions.  (Cross reference made 
to this incident in Section 3.5.12) 

No. 22 Shouson 
Hill Road     
(11SW-D/CR876)  
(LR) 

Engineered 
(Geotechnical 
submission 
checked by GCO 
in 1988)  
(2CSY) 

Y       
(54 
years) 

Po Y N Y N Little Little Sig N/A Sig Y  N Y 0 0 Signs of distress probably caused by 
uncontrolled discharge from a 
cross-road drain pipe outlet 
embedded within the soil cut below 
the shotcrete cover over previous 
landslide debris which was not 
removed as per GEO’s 
recommendation after a major 
landslide in 1995.  (Cross reference 
made to this incident in Sections 
3.5.2, 3.5.3 and 3.5.4) 

12.9.2000 
Model Lane  
North Point 
(11SE-A/C84) 
(LR) 

Engineered 
(Slope upgraded 
under LPM in 
1984) 
(1ASY) 

N Y N Not 
Done

N Not 
Done 

Min Little Little N Sig Y N N 0.1 0 Minor rockfall probably caused by 
root action of unplanned trees and 
shrubs.  (Cross reference made to 
this incident in Sections 3.5.2 and 
3.5.5) 

Ap Chi Wan 
Tseung Kwan O 
(12NW-C/CR93)
(LR) 

Engineered 
(Input by NTDD’s 
consultants 
checked by GCO 
in 1989)  
(1BSY) 

Not 
Assessed 

Po N Not 
Done

N Not 
Done 

Little Little Min Little Sig Y N N 0.5 0 Minor rockfall probably due to 
inadequate slope maintenance. 
(Cross reference made to this 
incident in Section 3.5.5) 
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Table 10 - Summary of Key Findings of Follow-up Landslide Studies (Sheet 10 of 10) 
 

 
Massive Relict 

Failure 

Previous Failure/ 
Distress after Slope 

Assessed or 
Modified to Current 

Standards 

 
Deficiency in 

Design/Assessment 

 
GEO Checking 

 
Failed Volume 

(m3) 

 
 

Landslide 

 
 

Slope Status 
(classification)* 

 
 

Worst  
Rain 

D
eterioration 

Recorded More 
from 
API 

Recorded More 
from API

G/W Material 
Strength

Others 
# 

D
eficiency in 

U
pgrading W

orks 

Inadequate 
M

aintenance 

Submitted 
to GEO for 
Checking

Outstanding 
GEO comment 
not resolved 

U
nauthorized 

C
onstruction 

Detached Deformed

Remarks 

9.5.2000     
Nim Wan Road 
near black Point 
Power Station  
(5NE-C/F6) 
(LR) 

Not engineered Not Assessed N/A N/A N/A Not 
Assessed

Little Y Y Not 
Assessed

15 0 Washout failure on a fill slope 
formed as part of HyD’s project in 
the period 1988-1992.  GCO’s 
comments on the design submission 
were not resolved. 

 Legend:  
  Y Yes  N No Po Possible 
  Sig Significant contribution Mod Moderate contribution Min Minor contribution Little Little contribution 
  (FS) Forensic study (DS) Detailed study (LR) Landslide review   

 Notes: (1) Massive failure denotes incident with failure volume (detached + deformed volume) > 500 m3. 
   Major failure denotes incident with failure volume between 50 m3 and 500 m3. 
   Minor failure denotes incident with failure volume < 50 m3. 
  (2) * denotes classification of slope status in accordance with Table 9 of this report. 
  (3) # denotes other deficiency in design/assessment, including poor detailing, inappropriate geological model, incorrect slope stability analysis, inadequate 

 drainage  provisions, etc. 
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Table 11 - Breakdown of Landslides on Engineered Slopes 
 

 Soil Cut 
Slope 

Rock Cut 
Slope Fill Slope Retaining 

Wall  

All Landslides  9 (1) 8 (2) 3 0 ∑ = 20 

Massive Failure 
(> 500 m3) 2 0 1 0 ∑ = 3 (15%)

Major Failure 
(50 to 500 m3) 0 0 1 0 ∑ = 1 (5%) 

Minor Failure 
(< 50 m3) 7 8 (3) 1 0 ∑ = 16 (80%)

 Notes: (1) Three of the failures involving the soil portion of two soil/rock slopes and  
   one CR feature were classified as having occurred on soil cut slopes. 
  (2) Six failures involving the rock portion of soil/rock cut slopes were  
   classified as having occurred on rock cut slopes. 
  (3) Of the eight rock cut slope failures, four involved a failure volume of less  
   than 1 m3. 

 
 
 

Table 12 - Breakdown of Landslides on Slopes Treated under the LPM Programme 
 

 Soil Cut    
Slope 

Rock Cut   
Slope Fill Slope Retaining   

Wall 

All Landslides  2 2 2 0 

Massive Failure 
(> 500 m3) 1 0 1 0 

Major Failure 
(50 to 500 m3) 0 0 0 0 

Minor Failure 
(< 50 m3) 1 2 1 0 
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Table 13 - Breakdown of Key Contributory Factors in Landslides on Engineered Soil Cut 
Slopes 

 
 All Landslides 

( ∑ = 9 no. ) 
Local Minor Failures

( ∑ = 7 no. ) 
Sizeable Failures 

( ∑ = 2 no. ) 

Adverse 
Groundwater 2 (22%) 2 (29%) 0 

Adverse 
Geological 
Material 

6 (67%) 4 (57%) 2 (100%) 

Inadequate Slope 
Maintenance 5 (56%) 5 (71%) 0 



-  50  - 

 

Table 14 - Progress of Follow-up Actions on the Improvement Measures Recommended in
the Review of 1999 Landslides (Sheet 1 of 2) 

  
Recommended Improvement Measures Progress 

Technical Improvement Measures 

1. Improve the identification of slopes 
susceptible to sizeable failures (≥ 50 m3) 
to facilitate early action under the LPM 
Programme. 

 

Methodologies for identifying slopes 
with adverse characteristics that are 
similar to other significant landslides 
(e.g. Ching Cheung Road and Shek Kip 
Mei) have been developed.  Guidance 
has been promulgated on possible 
indicators of ‘problematic’ sites that are 
liable to lead to major failures.  API is 
being carried out as part of the more 
integrated screening study where 
appropriate to assist in identifying 
deserving slopes during LPM selection 
stage. 

2. Promulgate improved standard of good 
practice in respect of the assessment of 
groundwater, engineering properties and 
geological defects for soil cut slopes. 

A report on the investigation of  
kaolin-rich zones in weathered rocks in 
Hong Kong by the Planning Division is 
being finalised.  Some guidance on the 
assessment of groundwater conditions 
for slope design has been promulgated 
by the Design Division for use in LPM 
studies. 

3. Promulgate improved standard of good 
practice in respect of design and 
construction control for upgrading of old 
fill slopes and construction of new fill 
slopes. 

A GEO Technical Guidance Note (TGN) 
on the investigation, design and 
construction aspects of fill slope 
recompaction has been prepared. 

4. Review available landslide records to 
improve understanding of natural terrain 
landslides involving influence of human 
actions and assess the potential scale of the 
problem. 

A system for classifying hillside failures 
has been formulated.  The landslides 
that were reported to the GEO in 2000 
have been diagnosed using this new 
classification system.  Further insight 
on hillside failures has been obtained 
through follow-up landslide studies 
under the landslide investigation 
programme and under the Tsing Shan 
area study which is in progress. 
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Table 14 - Progress of Follow-up Actions on the Improvement Measures Recommended in
the Review of 1999 Landslides (Sheet 2 of 2) 

  
Recommended Improvement Measures Progress 

Administrative Improvement Measures 

1. Introduce qualified geotechnical 
supervision for the 10-year Extended LPM 
Project, modelled on the requirements for 
private and public sites. 

 

Qualified supervision requirements in 
respect of LPM consultancies and 
in-house LPM design have been 
implemented.   

2. Review the current practice of trench 
excavations for services in the vicinity of 
slopes and identify the necessary measures 
to reduce the potential hazard of slope 
failure associated with such excavations. 

Review completed and report issued in 
May 2001 (SPR No. 2/2001).  The 
findings were presented to SCOSS in 
September 2001.  SCOSS requested 
HyD through its Utility Technical 
Committee to follow up to improve the 
practice of trench excavation.  GEO 
will continue to provide technical 
support to HyD. 

3. Examine the viability of reminding, at 
approval stage, project offices or AP/RSE 
of the need to promptly report all 
significant signs of distress and/or notable 
landslides at active construction sites to 
the GEO. 

WGGC agreed that District Divisions 
would do this routinely in future.  The 
District Quality Manual had been 
amended to include this requirement. 

4. Examine the need to compile an inventory 
of slopes with designed horizontal drains 
to facilitate audit of such special measures.

A layer of “Horizontal Drain” based on 
GEO Report No. 42 has been included in 
the SIS. 
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Figure 1 - Breakdown of Landslides at Unregistered Slopes 

 'Not Registerable' refers to cases involving slopes that do not satisfy the height criteria for registration in the Slope Catalogue 

  

Legend : V Failure Volume in m3 
H Slope Height in m 

( 5 ) Number of Cases = 5 

Note : 

Natural Hillside
(  88  )

Slopes Works or Slope Registration 
in Progress at Time of Landslide 

(  1  )

 Man-made Slopes
(  71  )

Landslides at Slopes Not
Registered in the Slope Catalogue

at the Time of Failure
( 160 )

50 m3≤ V ≤ 500 m3

(  1  ) 
V < 50 m3

(  64  ) 
50 m3 ≤ V ≤ 500 m3 

 (  7  )  
V > 500 m3

 (  0  )  
 

V < 50 m3

 (  61  ) 
 

50 m3 ≤ V ≤ 500 m3

 (  22  )  
V > 500 m3

 (  5  )  
 

H < 7 m
(  1  )  

Not Registerable 
(  29  )    H < 7 m 

(  27  ) 
7 m ≤ H ≤ 15m

(  7  )   
Not Registerable

(  1  )   
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(  2  )   
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(  1  )  

H > 15 m 
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Note: Channelised debris flows (70 m3 to 600 m3) affecting the perimeter 
 access road of Leung King Estate which was temporarily closed. 
 

Plate 1 - The 14 April 2000 Debris Flows above Leung King Estate 
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Plate 2 - The 14 April 2000 Tsing Shan Debris Flow 

Note: Massive debris flow (1600 m3) resulting in the temporary suspension 
of the Light Rail Transit services and temporary closure of Lung Mun 
Road.  The active construction site at the toe of the hillside was also 
affected by the debris. 
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Plate 3 - The 24 August 2000 Landslide below Tai Tam Road 

Note: A massive hillside failure (700 m3) resulted in the temporary closure 
of one of the traffic lanes of Tai Tam Road. 

Planar surface 
of rupture 
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Plate 4 - The 3 August 2000 Landslide in Tseung Kwan O 

Note: A major failure (180 m3) on the natural hillside affected an active 
construction site. 
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d 

Note: A major landslide (300 m3) on an old fill slope probably involving 
liquefaction of the loose fill.  The landslide resulted in the temporary 
closure of Shek O Road and cutting off the sole access to Shek O 
Village and Tai Long Wan Tsuen.  A passing taxi fell into the 
landslide scar with the driver narrowly escaping injury. 

The 2000 Landslide 
(Slope reinstated with 
no-fines concrete) 

Runout path of 
landslide debris 

Shek O Road 

Shek O Road 

The Taxi 
Plate 5 - The 24 August 2000 Landslide below Shek O Roa



-  60  - 

 

 
 

Plate 6 - The 24 August 2000 Landslide below Kennedy Road 

Note: A major landslide (250 m3) on an old fill slope below Kennedy Road 
where an extensive open trench was present at the slope crest.  The 
landslide was a ‘near-miss’ incident involving one minor injury, 
damage to buildings within the Hong Kong Park area and disruption 
to traffic on Kennedy Road and Supreme Court Road.
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Landslide Scarp 
Bulging

Plate 7 - The December 2000 Landslide above Lin Ma Hang Road 

Note: A massive landslide (2100 m3) on a soil cut slope with complex 
geology and hydrogeology.  The slip mass displaced by about 1 m 
at the slope toe, resulting in the closure of one of the traffic lanes of 
Lin Ma Hang Road. 



-  62  - 

 

 
 

Plate 8 - The March 2000 Landslide above Tai Lam Chung Catchwater 

Note: A massive landslide (1500 m3) on a soil cut slope with progressive 
slope movement. 

Landslide Scarp
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Plate 9 - The 3 August 2000 Rockfall at Hiu Ming Street 

Note: Rockfall (15 m3) from a soil/rock cut which suffered a major rock slope 
failure (200 m3) in 1993.

 
 
 
 
 
 
 
 
 
 
 

Major failure of the same rock cut in 1993 



-  64  - 

 

 

 

Note:

Landslide Scar 
Plate 10 - The 26 August 2000 Landslide at Ko Shan Road Park
 A landslide (20 m3) on a soil/rock cut slope with a history of failures.  
The debris was deposited within a rock trap. 
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Note:
 Major failure (200 m3) of a temporary sheet pile wall resulting in the 
temporary closure of Lung Ha Wan Road. 
Plate 11 - The 24 August 2000 Failure at Lung Ha Wan Road 
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APPENDIX A 
 

RAINFALL IN 2000 
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A.1   RAINGAUGE SYSTEM 
 
 The GEO, in cooperation with the HKO, operates a network of automatic raingauges.  
The raingauges transmit real-time rainfall data via telephone lines to HKO and GEO at 
five-minute intervals.  The system was upgraded substantially during 1999 and now 
comprises 86 GEO rainguages and 24 HKO rainguages.  The locations of the rainguages are 
shown in Figure A1. 
 
 
A.2   RAINFALL IN 2000 
 
 The annual rainfall recorded at the HKO in 2000 was 2752 mm, which is higher than 
the average figure of 2214 mm.  The cumulative annual rainfall during the year at the HKO 
is shown in Figure A2. 
 
 
A.3   RAINSTORMS 
 
 There were 23 significant rainstorms (defined as those in which the rolling 24-hour 
rainfall exceeded 50 mm at any GEO raingauge) during 2000.  Of these, six caused the 
Landslip Warning to be issued.  Table A1 provide details of the 23 events.  Figures A3 to 
A9 show isohyets of the maximum rolling 24-hour rainfall during the seven storms which 
caused the Landslip Warning to be raised, together with the locations of associated landslides. 
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Table A1 - Rainstorms in which Rolling 24-hour Rainfall Exceeded 50 mm at any of the GEO Raingauges (Sheet 1 of 3) 
 

5 min 10 min 15 min 30 min  
Rainstorm (2000) 

Max. rainfall Station Max. rainfall Station Max. rainfall Station Max. rainfall Station 
1 23-25 Jan 2000 5.5 N08 8.5 N08 11.5 N08 20 N08 
2 2-4 Apr 2000 16 N33 25.5 H08 35.5 H15 53 H15 
3 14-15 Apr 2000 18 N14 32.5 N14 38.5 N14 63 N33 
4 23-24 Apr 2000 15 N43, N25, 

N02, N30 
29.5 N30 42 N30 73 N18 

5 26-29 Apr 2000 9.5 N46 14.5 H15 17.5 N16, N30 19.5 H28 
6 2-3 May 2000 14 H26 25.5 H26 34.5 H26 49 N18 
7 10-11 May 2000 8.5 N44 15.5 N44 20.5 N44, N47 35.5 N47 
8 25-26 May 2000 9.5 K03, N14 17.5 N14 25 N14 43 N06, N14 
9 12-13 Jun 2000 16.5 N25 31 N11 44.5 N11 72 N11, N25 

10 17-21 Jun 2000 10.5 H29 19.5 N22 28 N09 49 N09 
11 23-24 Jun 2000 9.5 H26, N40 14 N40 18 N40 20.5 N16, N40 
12 3-4 Jul 2000 7.5 H17, H18 12.5 K06 17 K06 22.5 K06 
13 9 Jul 2000 14 N12 22.5 N12 27.5 N12 32 N16 
14 17-22 Jul 2000 12 N10 21 N10 32 N10 43 N34 
15 1-7 Aug 2000 12.5 N08 24 N08 34.5 N08 59.5 N08 
16 16-17 Aug 2000 9.5 N15 18 N15 24 N15 40.5 N15 
17 23-28 Aug 2000 21.5 H15 39 H15 47 H15 74.5 H28 
18 1-3 Sep 2000 11.5 N09 20 N03 26 N03 36.5 N03 
19 4-5 Oct 2000 7.5 N12 14 N12 20 N12 35.5 N12 
20 20-23 Oct 2000 10.5 N44 18 N44 21.5 N44 39.5 N46 
21 7-8 Nov 2000 5 N17 8 N17 10.5 N17 14 N17 
22 12 Nov 2000 2.5 N18, N16, 

N40, H05, 
N03, N04, 
N06, H06, 

N41 

5 N03 6.5 N03 10.5 N03 

23 13 Dec 2000 1.5 N29 2 N12, N29 2.5 N12, N29, 
N33, N34 

3.5 N33, N34 
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Table A1 - Rainstorms in which Rolling 24-hour Rainfall Exceeded 50 mm at any of the GEO Raingauges (Sheet 2 of 3) 
 

1 hr 2 hrs 4 hrs 6 hrs 
Rainstorm (2000) 

Max. rainfall Station Max. rainfall Station Max. rainfall Station Max. rainfall Station 
1 23-25 Jan 2000 30 N50 38.5 N15 45.5 N46 51 N46 
2 2-4 Apr 2000 86 H15 104.5 H15 122.5 H15 168.5 H15 
3 14-15 Apr 2000 108.5 N14 207.5 N28 340 N28 409.5 N28 
4 23-24 Apr 2000 117 N25 166.5 N25 193.5 N25 209 N25 
5 26-29 Apr 2000 36.5 N28 47.5 N28 65 N28 80 N28 
6 2-3 May 2000 92.5 N22 125 N26 173 H28 177.5 H26 
7 10-11 May 2000 54.5 N47 67 N47 78.5 N46 87.5 N46 
8 25-26 May 2000 66 N06 86 N06 96.5 N06 101.5 N06 
9 12-13 Jun 2000 118 N25 137.5 N25 152.5 N25 154.5 N25 

10 17-21 Jun 2000 75.5 N09 102 N08 158 N08 185 N08 
11 23-24 Jun 2000 21.5 N16 25 N16 36 N16 46 N16 
12 3-4 Jul 2000 25.5 H16 46 H16 49 H16 52.5 H16 
13 9 Jul 2000 36.5 N33 36.5 N33 36.5 N33 36.5 N33 
14 17-22 Jul 2000 56.5 N34 69.5 N49 83 N45 97.5 N19 
15 1-7 Aug 2000 90.5 N08 147.5 N16 164.5 N16 165.5 N16 
16 16-17 Aug 2000 53 N48 73 N48 74.5 N48 74.5 N48 
17 23-28 Aug 2000 126.5 H28 195.5 H28 327.5 H28 355 H28 
18 1-3 Sep 2000 48 N03 63 N09 84 H21 103 H21 
19 4-5 Oct 2000 53.5 N14 56.5 N14 56.5 N14 56.5 N14 
20 20-23 Oct 2000 66 N46 82.5 N46 84 N46 86.5 N46 
21 7-8 Nov 2000 18 N17 23.5 N17 36 N17 42 N17 
22 12 Nov 2000 14.5 N40 19.5 N04 27.5 N41 35 N41 
23 13 Dec 2000 5 H19 8.5 N36 14.5 N12, N29 22.5 N36 
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Table A1 - Rainstorms in which Rolling 24-hour Rainfall Exceeded 50 mm at any of the GEO Raingauges (Sheet 3 of 3) 
 

8 hrs 12 hrs 18 hrs 24 hrs 48 hrs 
Rainstorm (2000) 

Max. rainfall Station Max. rainfall Station Max. rainfall Station Max. rainfall Station Max. rainfall Station 
1 23-25 Jan 2000 54.5 N46 62 N15, 

N46 
78 N15 86 N15 124 N15 

2 2-4 Apr 2000 191 H15 195 H15, 
N27 

195 H15, 
N27 

215 N27 215.5 N27 

3 14-15 Apr 2000 456.5 N28 484 N28 514 N28 525.5 N28 538.5 N28 
4 23-24 Apr 2000 220 N25 223 N25 241 N25 251.5 N25 252 N25 
5 26-29 Apr 2000 84.5 N28 86 N28 97.5 H29 105 H29 125.5 H29 
6 2-3 May 2000 177.5 H26 180.5 H26 181 H26 183 H28 193 H26 
7 10-11 May 2000 89 N46 123.5 N46 133.5 N46 134 N46 134 N46 
8 25-26 May 2000 106 N35 108 N35 108.5 N35 108.5 N35 109 N35 
9 12-13 Jun 2000 155 N25 156.5 N25 161.5 N25 162.5 N25 164.5 N25 
10 17-21 Jun 2000 195.5 N08 22.5 N08 236 N08 252 N08 275 N08 
11 23-24 Jun 2000 52 N16 52.5 N16 55 N16 55.5 N16 62 N16 
12 3-4 Jul 2000 53 H16 54 H16 54.5 H16 57 H16 61.5 H10, 

H16 
13 9 Jul 2000 36.5 N33 36.5 N33 52.5 N32 52.5 N32 53 N32 
14 17-22 Jul 2000 114.5 N19 124.5 N19 137 N19 176 N19 282.5 N19 
15 1-7 Aug 2000 172 K08 191 K08 191.5 K08 191.5 K08 265 K03 
16 16-17 Aug 2000 75 N48 75 N48 82.5 N48 84.5 N48 86 N48 
17 23-28 Aug 2000 358.5 H28 360 H28 364 H28 364 H28 371 H28 
18 1-3 Sep 2000 107 H21 115.5 H21 127.5 H21 128 H21 170.5 K07 
19 4-5 Oct 2000 56.5 N14 47 N14 57 N14 57 N14 57.5 N14 
20 20-23 Oct 2000 110 H21 148 H21 180 H21 214 H21 242.5 H21 
21 7-8 Nov 2000 52.5 N17 61.5 N17 74.5 N36 77.5 N36 78 N36 
22 12 Nov 2000 42.5 N41 52 N41 61.5 H08 61.5 N08 62.5 N08, 

N41 
23 13 Dec 2000 30.5 N21 36 N21 50 N21 57 N21 84.5 N36 
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Maintenance of Government Man-made Slopes and Retaining Walls 
 
 
Introduction 
 
  This Guidance Note (GN) supplements the guidance and standards given in 
Geoguide 5 for maintenance of Government man-made slopes and retaining walls (hereinafter 
called slopes). 
 
2.  This GN should be read in conjunction with Works Bureau Technical Circular 
(WBTC) No. 9/96 on Standards of Good Practice for Maintenance of Man-made Slopes and 
Retaining Walls (Geoguide 5: Guide to Slope Maintenance), WBTC 9/2000 on Registration 
and Updating of the Catalogue of Slopes, and WBTC No. 11/2000 on Prescriptive Measures 
for Slope Stabilization and Improvement. 
 
 
Background 
 
3.  The 1999 Policy Address states that maintenance Departments shall complete 
12,000 Engineer Inspections for Maintenance (EIs) by March 2001 and 35,000 EIs (i.e. 95% 
of total number of Government slopes) by September 2002.  Also, it is the Government’s 
slope safety policy that “all high consequence government slopes which may affect major 
developments, squatters and major roads will have been dealt with by 2010”.  The 10-year 
extended Landslip Preventive Measures (LPM) Project aims to deal with slopes with the 
highest Combined New Priority Classification System (CNPCS) ranking and a total of  
2500 Government slopes will be upgraded under the LPM project from 2000 to 2010.  In 
addition, an estimate of 2400 Government slopes will be upgraded through prescriptive 
measures by maintenance Departments and about 700 Government slopes will be dealt with 
by safety clearance of squatters in the same period. 
 
4.  From a review of relevant cases and discussions with maintenance Departments 
and geotechnical consultants undertaking the EI assignments, it is found that practical 
problems are encountered in carrying out slope maintenance inspections and in maintaining 
the quality of EIs.  The present version of Model Brief for EI in Geoguide 5 has therefore 
been revised, and guidance is given in this GN, in order to assist maintenance Departments in 
implementing their slope maintenance actions. 
 
 
Revised Model Brief for EI 
 
5.  A revised Model Brief for EI is given in Appendix A(1).  It is applicable to both 
private and Government slopes.  Additional model clauses applicable to Government slopes 
only are given in Appendix B(1).  The revised Model Brief should be used for all new     
EI consultancy agreements, and its requirements should be incorporated into existing 
consultancies using supplementary agreements where possible. 
 
 
(1) Appendices A and B of this Guidance Note are not attached here. 
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6.  The guidance given below is applicable to Government slopes only.  The 
scope of some of the tasks may not be defined at the tender stage, e.g. whether the slope 
requires the use of prescriptive measures for urgent repair or preventive maintenance.  For 
such tasks, they can be procured as work to be ordered by the Director’s Representative under 
the EI consultancies.  Standard clauses to be included in Section 4 of the Model Brief for EI 
to cover such tasks and for tasks as options items are given in Parts 7, 8 and 9 of this Section.  
Maintenance Departments should include the necessary clauses in their EI Assignments. 
 
 
Site Inspections (Guidance Based on Lessons Learnt from Recent Landslide 
Investigations) 
 
7.  Infiltration through any unauthorized cultivation areas on or above a slope 
could be detrimental to its stability (e.g. the Shek Kip Mei landslide of 25 August 1999).  
During the site inspection, the EI should identify and assess the possible effects of such 
unauthorized cultivation areas. 
 
8.  Some failures, especially large-scale failures of sizeable cut and fill slopes, 
exhibit prolonged movement before failure for a considerable period of time (several years or 
more), as reflected by open tension cracks infilled with foreign materials, displacement of 
infilled discontinuities, etc.  Slopes with progressive movement and pre-existing tension 
cracks are liable to deteriorate as the unstable ground mass continues to open up without full 
detachment (e.g. during a severe rainstorm) which could fail in subsequent less severe 
rainstorms.  Care is needed to confirm the absence or otherwise of signs of distress or slope 
deformation during the EI by detailed examination of the slope and the nearby areas. 
 
9.  Presence of pre-existing tension cracks and old drainage lines may render a 
slope vulnerable to loss of soil strength arising from infiltration via local defects in the slope 
surface cover.  During the site inspection, such tension cracks and drainage lines, if visible, 
should be recorded and their effects on slope stability assessed. 
 
10.  While managing urgent repair, upgrading and/or maintenance works, the 
maintenance Department should make use of opportunities, such as slope surface stripping, to 
inspect and check whether there are any hidden tension cracks in the slope. 

 
 
Re-Assessment of the Consequence-To-Life Category 
 
11.  During the EI, the re-assessment of the consequence-to-life category of the 
slope should be carried out in accordance with the guidance given in the Geotechnical Manual 
for Slopes and WBTC No. 13/99.  The site conditions, in particular the types and locations 
of the facilities affected, should be carefully checked during the site inspection and taken into 
account in the re-assessment.  Correct determination of the consequence-to-life category of 
the slope is important because, as quoted in paragraph 3 above, it is the Government’s slope 
safety policy that “all high consequence Government slopes which may affect major 
developments, squatters and major roads will have been dealt with by 2010”.  In 
implementing slope maintenance actions, priority should be given to consequence-to-life 
Category 1 slopes.  
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New Priority Classification Systems (NPCS) 
 
12.  The NPCS as defined in GEO Report No. 68 are risk-based ranking systems to 
determine priority for follow-up actions on slopes.  For slopes without NPCS scores and 
where the EI has established that they have not previously been assessed/designed or 
checked/accepted by GEO to meet current safety standards, arrangement should be made to 
collect the data for the NPCS score calculation so that they can be ranked for follow-up 
actions.  These include:  

 
(a) Slopes classified as post-1978 (i.e. denoted as SIFT Class B2 or C2 in the 

Slope Information System (SIS)), but which have not been 
assessed/designed or checked/accepted by GEO to meet current safety 
standards.  Examples include illegally formed slopes, slopes formed 
between 1978 and 1987 as part of NT Exempted House development, and 
slopes that were regraded but not upgraded after 1978 as part of urgent 
repairs to landslides.  

 
(b) Slopes with previous Stability Assessments (SAs) (which include post-1978 

slopes) but a further SA or other follow-up actions may still be warranted 
due to the following:- 

 
(i) The engineering approach or assumptions made in the SA at the time 

are no longer valid in the light of current practice and safety standards. 
(ii) The SA may only cover part of the slope. 
(iii) The works recommended by the previous SA may not have been 

carried out or satisfactorily completed. 
(iv) The SA may not have been checked/accepted by the GEO. 
(v) Changes in site conditions may have taken place, e.g. changes in 

facilities affected, occurrence of landslides, additional surcharge, etc. 
 
 
Strategy for Slope Improvement 
 
13.  The carrying out of slope upgrading may not be the only or most appropriate 
option to deal with substandard slopes.  The practicality of adopting alternative mitigation 
measures should be considered by the maintenance Departments in formulating their strategy 
in dealing with their slopes, in particular for those of low CNPCS ranking which do not 
deserve inclusion in the 10-year extended LPM project.  Examples of alternative mitigation 
measures include decking of catchwaters and safety clearance of squatters. 
 
14.  The CNPCS should be taken into account in determining the priority for SA and 
slope maintenance actions.  In arranging the programme for works, account should also be 
taken of constraints at particular sites, e.g. the need to minimise simultaneous closure of 
several sections of a busy road.  The state of maintenance as determined by the EI in 
accordance with Table 2 of Geoguide 5 is intended to be used as an indicator of the adequacy 
of the maintenance works.  It should not be used for prioritizing slopes for SA. 
 



-  86  - 

 

15.  Maintenance Departments should note that slopes classified as pre-1978 
(i.e. denoted as SIFT Class A, B1 or C1 in the SIS) may have recently been assessed, 
e.g. under the LPM Programme or by other Departments under previous public works projects, 
and checked/accepted by GEO to meet current safety standards.  These slopes may already 
have been given NPCS scores.  If their most recent stability assessment is found to be 
adequate by the EI, apart from the possible need for preventive maintenance, they would not 
normally require any further SA or upgrading works.  In cases where no SA or upgrading 
works are required, the GEO should be informed so that the relevant records in the SIS and 
the CNPCS ranking list for these slopes can be updated. 
 
16.  Some of the slopes classified as post-1978 (i.e. denoted as SIFT Class B2 or C2 
in the SIS) may not have been assessed/designed or checked/accepted by GEO to meet current 
safety standards (see paragraph 12(a) for examples).  These slopes are not currently given 
NPCS scores and hence are not ranked for follow-up actions.  It is essential that these slopes 
be identified by the EI, such that arrangements can be made to collect data for NPCS score 
calculation and to rank them for any necessary follow-up actions under the EI. 
 
 
Prescriptive Measures 
 
17.  In carrying out the EIs or in arranging the EIs by consultants, maintenance 
Departments should ensure that prescriptive measures for preventive maintenance, urgent 
repair and upgrading of the slopes should be adopted as far as practicable, in accordance with 
WBTC No. 11/2000.  The qualifying criteria for prescriptive measures are given in 
GEO Report 56 (Second Edition). 
 
18.  In applying prescriptive measures to slopes, maintenance Departments should 
give priority to consequence-to-life Category 1 slopes which meet all of the following criteria: 
 

(a) the slope has not been assessed/checked/built to the required safety 
standards, 

 
(b) it is not ranked sufficiently high for inclusion into the 10-year extended 

LPM Project (e.g. at present only slopes with CNPCS scores of 6 or above 
will be included in the 10-year extended LPM Project), and 

 
(c) it will not be dealt with as part of development projects or by safety 

clearance of squatters. 
 
 
Recommendation for Stability Assessments 
 
19.  Where a slope can be treated by prescriptive measures or its risk can be 
mitigated by alternative measures, such an option should be adopted instead of recommending 
an SA.  Slopes with a history of failure or signs of distress do not require a SA to prove that 
they do not meet current safety standards.  Slope improvement works, employing 
prescriptive measures where applicable and practicable, should be recommended directly for 
these slopes. 
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20.  Slopes ranked within the top 2500 in the list of all Government slopes with 
NPCS scores will normally be actioned under the 10-year extended LPM Project.  
Maintenance Departments should note that these slopes do not warrant any priority for SA.  
Also, if a slope is unlikely to deserve high priority for preventive maintenance/upgrading 
works under the current policy even if it is found to be substandard by an SA (e.g. Category 
3C slopes), the slope should not be given any priority for SA. 
 
21.  In planning and carrying out SAs recommended by the EIs, priority should be 
given to consequence-to-life Category 1 slopes, which may be further ranked according to 
their CNPCS scores. 
 
 
Safe Access to the Slope 
 
22.  The adequacy of the access to the slope/retaining wall for maintenance 
inspections should be assessed during site inspections taking into account the requirements of 
safety regulations.  Where the access is judged to be inadequate, arrangement should be 
made for the access provision.  Maintenance Departments should include the construction of 
access as part of the works in the contract to be prepared and supervised by the consultants in 
Parts 8 and 9 of the Model Brief, as additional work to be ordered by the Director’s 
Representative. 
 
 
Updating of Slope Information  
 
23.  Any updated details of the slopes should be provided to the Chief Geotechnical 
Engineer/Slope Safety (CGE/SS) of the GEO in accordance with WBTC No. 9/2000 on 
Registration and Updating of the Catalogue of Slopes. 
 
 
Need for an Immediate EI 

 
24.  An immediate EI should be carried out for a slope in case of landslide 
occurrence or report of significant signs of distress or new or increased seepage at the slope.  
Section 3.7 of Geoguide 5 provides further guidance on situations in which an immediate 
EI is required. 
 
 
Geotechnical Personnel Requirement  
 
25.  To ensure the quality of EI, the Assignment specified in the EI Brief shall be 
carried out by a geotechnical engineer professionally qualified and experienced in Hong Kong.  
A suitable qualification is Registered Professional Engineer (Geotechnical).  The geotechnical 
engineer may engage supporting staff under his supervision to carry out part of the work, 
e.g. under Part 1(b) of the revised Model Brief for EI.  For such cases, the maintenance 
Department should require the geotechnical engineer to set up adequate quality control 
procedures, e.g. by personally vetting a percentage of the work done by the supporting staff such 
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as the file search and retrieval of important information. 
 
 
Auditing of EI 
 
26.  To ensure that the EIs meet the requirements of the revised Model Brief, the 
maintenance Department should set up procedures in which a randomly selected sample 
comprising a percentage (say 0.5 to 1%) of the submitted EI Reports is subjected to technical 
auditing against the Brief.  The auditing can be carried out by a professional geotechnical 
engineer either in-house or from another EI consultancy, or through cross auditing by another  
EI constancy, etc. 
 
27.  The above auditing should be made known to the consultants prior to 
implementation. 
 
 
Expected Manpower Input for EI 
 
28.  The manpower input for EI depends on the size (height and length) of the slope 
and its location (e.g. whether the slope is at an outlying island).  It also depends on the 
amount of information available and whether any previous EI has been carried out.  It is 
expected that for a large batch of slopes, typically an EI will take up 2-3 man-days of a 
professional geotechnical engineer plus 3-5 man-days of supporting staff time.  
 
29.  In the selection of consultants for EI, the tenderers should be asked to provide 
estimates of the manpower input for the batch of slopes included under the consultancy, and 
the names, qualifications and experience of the proposed geotechnical engineers for 
evaluation by the Assessment Panel. 
 
 
Expected Manpower Input for Prescriptive Measures 
 
30.  The manpower input for such services depends on the size and location of the 
slope and the scope of works required.  It is expected that typically the design and 
preparation of specifications and plans, construction design review, preparation of records and 
updating of the Maintenance Manual as specified in Parts 7 to 9 of Section 4 of the revised 
Model Brief will take up 3-7 man-days of a professional geotechnical engineer plus 
5-10 man-days of supporting staff time. 
 
31.  The fee for the tasks in Parts 8 and 9 of Section 4 of the Model Brief, if found 
necessary, should be negotiated separately on the basis of the Schedule of Fees.  The 
programme for the work should be agreed after completion of the tasks in Parts 1 to 7 of 
Section 4 of the Brief.  It should be reviewed after completion of item (a) of Part 8 of 
Section 4. 
 
Precautionary Measures for Slopes Pending Action under Future Development or 
Redevelopment 
 
32.  Where action on a slope identified by the EI or otherwise to deserve upgrading 
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in the coming five years is shelved on the basis of a scheduled development or redevelopment, 
the maintenance Department should take precautionary measures on the slope.  A 
professionally qualified geotechnical engineer should be engaged to carry out yearly site 
inspections of the slope.  During the site inspection, the geotechnical engineer should assess 
whether urgent repair and/or emergency measures are required.  The maintenance 
Department should undertake necessary precautionary measures (e.g. urgent repair, 
preventive maintenance works and installation of warning signs) to ensure the safety of the 
public until the slope is upgraded. 
 
33.  Maintenance Departments should in consultation with the works agent review 
annually the programme of those scheduled developments or redevelopments incorporating 
slope upgrading works.  The implementation of the upgrading works should be reactivated if 
a delay in or cancellation of the development or redevelopment programme is anticipated.  
GEO should be informed of any changes in the development or redevelopment programme 
for those slopes involving LPM action. 
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APPENDIX C 
 

CLASSIFICATION OF LANDSLIDES ON NATURAL HILLSIDES 
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C.1   BACKGROUND 
 
 There is a need for use of consistent terminology in denoting different types of hillside 
failures in Hong Kong.  This will facilitate systematic landslide classification and statistical 
analysis.  In this note, ‘hillside failure’ refers to a landslide that occurs mainly on a hillside 
instead of man-made features.  ‘Man-made feature’ refers to cut slope, fill slope or retaining 
wall.  ‘Hillside’ includes disturbed terrain. 
 
 For the purpose of general classification, the terminology should be practical and 
consistent with the nature and quality of the information that would normally be available for 
most of the reported hillside failures. 
 
 
C.2   CLASSIFICATION FRAMEWORK 
 
 For general classification, hillside failures are classified according to the types of 
terrain involved in the source of the landslide (Figure C1): 
 

(a) Natural hillside failure - occurs on natural hillside which has not been 
modified by man-made activities (e.g. cutting, filling, cultivation, mining, 
etc.) 

 
(b) Disturbed-hillside failure - occurs on hillside which has locally been 

modified by man-made activities but there is no indication that the landslide 
involves registerable man-made features.  Where information is available, 
such landslide should be further classified as follows: 

 
 Disturbed-hillside failure (Type A) - which is not significantly 

controlled by non-registerable man-made features 
  
 Disturbed-hillside failure (Type B) - which is significantly controlled 

by non-registerable man-made features 
 

(c) Hillside failure involving registerable man-made features - occurs 
predominantly on hillside but partly involves registerable man-made 
features. 

 
 Selected cases of hillside landslides are given in Figure C1 as examples of 
classification based on the proposed framework. 
 
 The above classification may also be applied to individual rock falls or boulder falls 
from a hillside. 
  
 The modes, mechanisms and causes of failure are not accounted for in the general 
classification, as reliable information on these is not normally available.  Where such 
information is available (e.g. from detailed landslide studies), the landslides can be further 
described or classified in greater details. 
 
 It should be noted that a ‘natural hillside failure’ may be triggered by factors that 
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involve man-made influence (e.g. concentration of surface water overflowed from a 
catchwater).  Conversely, a ‘disturbed-hillside failure’ and a ‘hillside failure involving 
registerable man-made features’, which are to some extent affected by man-made activities, 
may be triggered by purely natural causes (e.g. heavy rain). 
 
 Strictly speaking, only ‘natural hillside failures’ that are caused by natural factors 
should be considered as ‘genuine’ natural terrain landslides.  The other types of hillside 
landslides, i.e. ‘disturbed-hillside failures’, ‘hillside failures involving registerable man-made 
features’, and ‘natural hillside failures’ involving man-made triggers, were often denoted 
collectively as ‘quasi-natural terrain landslides’ in the past.  The classification described 
above provides a practical framework to differentiate between these landslides. 
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1990 Tsing Shan debris flow (SPR 6/96) 
1997 Wonderland Villas (LSR 11/98) 
1998 Pak Sha Wan (LSR 1/99) 
1998 Outward Bound School (LSR 7/99)
1999 Sham Tseng San Tsuen (Forensic) 

1993 Lantau Trail (SPR 10/96) 
1997 Lido Beach (LSR 8/98) 
1997 Ka Tin Court (LSR 24/98) 

1997 To Fung Shan Cemetery (LSR 2/98) 
1997 Shatin Heights Road (LSR 10/98) 

1994 Shum Wan Road (Forensic) 
1997 Ma On Shan (LSR 19/98) 
1997 Kau Wah Keng (Forensic) 

 
Figure C1 - General Classification of Hillside Failures 
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		導覽連結		已通過		導覽連結不重複

		表格



		規則名稱		狀態		描述

		標籤化表格欄位		已通過		所有表格欄位皆已標籤化

		欄位描述		已通過		所有表格欄位都具有描述

		替代文字



		規則名稱		狀態		描述

		插圖替代文字		已略過		插圖要求替代文字

		嵌套的替代文字		已略過		無法讀取的替代文字

		與內容相關		已略過		替代文字必須與若干內容關聯 

		隱藏註解		已略過		替代文字不應隱藏註解

		其它元素替代文字		已略過		其它要求替代文字的元素

		表



		規則名稱		狀態		描述

		列		已略過		TR 必須為 Table、THead、TBody 或 TFoot 子元素

		TH 和 TD		已略過		TH 和 TD 必須為 TR 子元素

		表頭		已略過		表應有表頭

		規則性		已略過		表中每列必須包含相同的欄數，每欄必須包含相同的列數

		摘要		已略過		表中必須有摘要

		清單



		規則名稱		狀態		描述

		清單項目		已略過		LI 必須為 L 子元素

		Lbl 和 LBody		已略過		Lbl 和 LBody 必須為 LI 子元素

		標題



		規則名稱		狀態		描述

		適當的嵌套		已略過		適當的嵌套
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