SLOPE FAILURES
ALONG BRIL ROADS :
QUANTITATIVE RISK
ASSESSMENT AND RANKING

GEO REPORT No. 81

ERM-Hong Kong, Ltd

GEOTECHNICAL ENGINEERING OFFICE
CIVIL ENGINEERING DEPARTMENT
THE GOVERNMENT OF THE HONG KONG
SPECIAL ADMINISTRATIVE REGION



SLLOPE FAILURES
ALONG BRIL ROADS :
QUANTITATIVE RISK
ASSESSMENT AND RANKING

GEO REPORT No. 81

ERM-Hong Kong, Ltd

This report was originally produced in November 1997
under Consultancy Agreement No. GEO 6/97



© The Government of the Hong Kong Special Administrative Region

First published, January 1999

Prepared by:

Geotechnical Engineering Office,
Civil Engineering Department,
Civil Engineering Building,

101 Princess Margaret Road,
Homantin, Kowloon,

Hong Kong.

This publication is available from:

Government Publications Centre,
Ground Floor, Low Block,
Queensway Government Offices,
66 Queensway,

Hong Kong.

Overseas orders should be placed with:

Publications Sales Office,
Information Services Department,
4th Floor, Murray Building,
Garden Road, Central,

Hong Kong.

Price in Hong Kong: HK$76
Price overseas: US$15 (including surface postage)

An additional bank charge of HK$50 or US$6.50 is required per cheque made in currencies
other than Hong Kong dollars.

Cheques, bank drafts or money orders must be made payable to
The Government of the Hong Kong Special Administrative Region



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. A charge
is made to cover the cost of printing.

The Geotechnical Engineering Office also publishes
guidance documents as GEO Publications. These publications
and the 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.

J.B. Massey
Ag. Principal Government Geotechnical Engineer
January 1999



FOREWORD

In 1993, the Geotechnical Engineering Office (GEO)
embarked on a programme of research and development studies
on landslide risk management under the R & D theme on
Quantitative Risk Assessment (QRA).

This study was carried out by Mr Venkatesh Sourirajan
of ERM-Hong Kong Ltd under the Consultancy Agreement No.
GEO 6/97. The main objective of the study was to formulate a
methodology for the ranking of selected roads with a history of
landslips (referred to as BRIL roads) based on quantitative risk
assessment of slope failures along such roads with due regard
given to risk to life and economic losses. Mr K.K.S. Ho and
Dr D.O.K. Lo of the Special Projects Division administered the
consultancy and reviewed the Report.

In this Report, the results of the study are expressed in
terms of risk to life (viz. potential loss of life per year) and
economic loss per year due to road closure caused by landslips.
The 41 BRIL road sections considered are ranked based on
potential loss of life per year and economic loss per year (due to
traffic disruption caused by landslips). The roads are also
ranked in terms of the total economic loss considering both the
cost of a statistical life and economic loss due to road closure.

VS

P.L.R. Pang
Chief Geotechnical Engineer/Special Projects



EXECUTIVE SUMMARY

The technique of Quantitative Risk Assessment (QRA) has been adopted by the
Geotechnical Engineering Office (GEQ) to assist in the formulation of landslide
risk management strategy. This study has been commissioned to apply QRA to
evaluate the risk posed by slope failures along selected roads {called BRIL
Roads), which have a high incidence of landslides and also have high traffic
density.

Slope failures along busy roads not only have the potential to cause fatalities and
injuries but also cause serious disruption to traffic. In order to evaluate the
potential for disruption to traffic, the risk assessment technique has been applied
in this study to evaluate the risk of economic loss caused by traffic disruption in
addition to risk to life. The main purpose of this study is to provide information
on the risks associated with slope failures to help prioritize and co-ordinate the
stope and road improvement programmes.

The methodology developed in this study includes the determination of
frequency of landslide incidents, assessment of the consequences of landslides in
terms of fatalities and impact on road traffic and finally calculation of the risk
levels in terms of Potential Loss of Life (PLL) and risk of economic loss.

The approach for frequency estimation, as described in Section 3, is summarised
below:

* the frequency of landslides is estimated from historical data for slope failures
along each BRIL rcad section for the period 1984 to 1996. Incidents reported
as landslides, washouts, rockfalls and retaining wall failures are considered
together as 'landslides’ while those reported as boulder falls are considered
separately;

* the proportion of upslope and downslope failures reported along each road
section have been considered to model the consequences of failure as that
from cut slope and fill slope respectively;

* the slope height-failure volume distribution is estimated for each road section
based on the slope height-failure volume data reported in previous incidents
for the given road section and the slope height-failure volume distribution
derived from the Special Administrative Region (SAR}-wide study on slope
failures from pre-GCO man-made slopes. Slope height information from the
1977 /78 Slope Catalogue has been used. A modified volume distribution is
evolved which attempts to best represent the road specific historical data
while at the same time ensuring that certain high volume incidents for the
corresponding slope heights, although may not have occurred, are
nevertheless represented with a low probability;

» for upslope failures, the slope height-volume distribution is estimated for
three slope height ranges, <10m, 10 to 20m and >20m and for five volume
ranges, <20m?, 20 to 50m’, 50 to 500m®, 500 to 2000m’ and >2000m’. For
downslope failures, the volume distribution is estimated without any
reference to slope height for five volume ranges, <20m* 20 to 50m’, 50 to
200m’, 200 to 1000m® and >1000m’;



* the slopes along BRIL Roads are mainly pre-GCO slopes which are potentially
sub-standard. A smail percentage of these slopes have been improved to
current geotechnical standards. [n order to account for such improvements in
the frequency analysis, a reduction factor equivalent to the proportion of total
number of slopes along each road section that have been improved to current
standards is applied. It is further assumed that the chance of failure of slopes
designed to currently applicable standards is negligible in comparison with
pre-GCO slopes;

The approach for consequence estimation, as described in Section ¢, includes
estimation of fatalities and estimation of economic loss due to road closure. The
approach for estimation of fatalities from landslides and boulder falls is
summarised below:

* the methodology for consequence assessment (ie, estimation of fatalities
caused by landslides) is based on suitable adaptation of the approach evolved
in previous studies by GEQ on SAR-wide Pre-GCO Man-Made Slope Failures,
Landslide Consequence Severity Classification of Roads, etc.

* the number of fatalities from landslides is expressed as a function of
vulnerability factor, scale of failure and expected number of fatalities for a
reference landslide affecting a facility which is road in this case; B

* the vulnerability factors derived in the SAR-wide study as a function of
runout angle and failure volume for cut slopes failures (ie, upslope failures)
and as a function of crest distance and failure volume for fill slope failures (ie,
downslope failures) are adopted. The proximity of the affected facility below
a slope is expressed in terms of shadow angle, which is estimated considering
three slope height ranges and the distance to the centre of each lane from the
slope toe to determine the appropriate vulnerability factor. The average of
vulnerability factors computed for each lane as the affected facility is then
considered. Similar approach, but based on crest distance, is adopted for
downslope failures;

* the scale factor which is the ratio of the width of actual landslide to the width
of reference landslide is computed for different failure volumes as given in
the SAR-wide study;

* the expected number of fatalities for a reference landslide (of 50m® volume} is
estimated from the nomograph which correlates fatalities with actual Annual
Average Daily Traffic (AADT) and number of lanes for a given road;

s the estimation of fatalities from boulder fall is based on a model which
evaluates the probability of boulder hitting a vehicle for various scenarios-
falling boulder hitting a moving vehicle, moving vehicle hitting a fallen
boulder etc. The probability of death of occupants in the road vehicle is
considered for each of the scenarios.

The approach for computing economic loss due to landslides is surmmarised
below:

* economic loss due to landslides is computed by considering the potential loss
of life in terms of 'value of life' and the loss due to road closure resulting from
landslides;



* the value of life, or the implied cost of averting a fatality is assumed as
HK$% 24 million;

* road closure following landslips may result in increase in travelling time
which may cause indirect effects on the economy due to lost time for
productive work;

* the increase in travelling time due to congestion on the roads caused by
lane/road closure is based on the initial suggestions by the Financial Services
Bureau. The increase in travelling time is estimated for different class of roads
(rural, urban, trunk roads etc) and for different proportion (or extent) of road
closure;

* the time value for additional hours lost in commuting to work{which is
higher than time value for non-working hours) is adopted from studies
undertaken for the Transport Department in Hong Kong and in the UK;

* the increase in vehicle operating costs due to additional distance travelled as a
result of congestion on roads due to road closure is considered;

* the duration and extent of lane closure caused by landslides is derived for
various failure volumes based on data from past incidents provided by the
Highways Department for the period 1994 to 1996. Data from past incidents
on duration of closure of more than one lane is limited and therefore suitable
assumptions have been made;

+ the probability of different extent of closure (ie, one lane, two lanes, etc) is
derived for various failure volumes from the GEO Annual Report on Rainfall
and Landslides. Again, this data is adopted for estimating the probability of
closure of the first lane while suitable assumptions have been made for the
probability of closure of more than one lane.

Results

The results from the study are expressed in terms of both risk to life and risk of
economic loss due to road closure. Risk to life is expressed in terms of PLL
(Potential Loss of Life per year), which is a measure of societal risk.

The 41 BRIL Road sections considered under this study are ranked based on PLL
per year and economic loss per year {due to traffic disruption caused by
landslides; other costs such as cost of slope repair, etc. are not considered). The
roads are also ranked based on total economic loss (considering both cost of life
saved and economic loss due to lane/road closure caused by landslides),
expressed in units of per kilometre per year, to provide a more uniform basis for
comparison between roads given that their lengths are different.

The Castle Peak Road section ranks first both on PLL and on economic loss per
year as a result of lane/ road closure. However, when the total economic loss is
expressed in units of per km per year, the Kwun Tong Road section ranks first.

The results for PLL, economic loss and ranking are presented in the attached
Table.



Table 6b

Summary Results Sheet I

Location Road Section AADT 1995 : Portion of Frequency per year PLL Eco Losslyr Total Costlyr Total Costlyrikm
Value! Slopes Upgraded Value Value Rank Value Rank Value Rank Value Rank
HK Cape Collinson Road__ A 450 0% 8.46E-01 3.81E-03 36 $90,655 40 $162,068 39 $86,699 40
HK Cape Collinson Road B 450, 0% 2.31E-01 4.05E-03 34 $61,661 41 $158,934 40 $1,324,453 27
HK Chung Hom Kok Road - 1300 6% §.06E-01 2.82E-03 38 $138,085 38 $205,744 38 $205744 38
HK Island Road - 16890 0% 4.62E-01 3.29E-02 20 $3,671,728 16 $4,461,134 161 $5,374,860 10
HK Kennedy Road - 10610 7% 9.30E-01 1.40E-01 7 $2,405,230 18 $6,753,412 131 $2739720 21
HK Magazine Gap Road - 14960 3% 1.27E+00 1.53E-01 6 $4,829,270 11 $8,511,418 11 $4702441 12
HK Nam Fung Road - 101104 20% 1.23E-01 3.96E-03 35 $441,636 34 $536,752 35/  $1,789,174 23
HK Peak Road A 11170 10% 2.77E-01 6.36E-02 14 $943,354 26 $2.470,781 23 $1,647,188 25|
HK Peak Road B 10120 0% 4.62E-01 3.27E-02 21 $881,478 29 $1,665.972 27 $4,164,930 16
HK PokfulamRoad A 36160 0% 5.38E-01 1.97E-02 26 $3,783,955 15 $4,255,719 18 $3,576,234 18
HK Pokfulam Road B8 25050 8% 2.12E-01 1.78E-02 28 $1,597,113 23 $2,023,940 25 $1,190553 29|
HK Repulse BayRoad A 12300 0% 2.31E+00 2.47E-01 3 $7449498 6 $13,371,602 6]  $4,610,897 14
HK Repuise BayRoad B 14370 0% 4.62E-01 2.60E-02 24 $2,354,381 19 $2,979526 20|  $4655509 13
HK Stubbs Road A 21070 16% 2.58E-01 3.91E-02 16 $1,668,117 21 $2,607,449 21 $2,005,730 22
HK Stubbs Road 8 11270 0% 1.54E-01 3.61E-02 17 $604,920 33 $1,472,417 29 $12,270,142 3
HK Tai Hang Road - 14670 13% 2.48E+00 2.89E-01 2 $7,362,931 7| $14,293038 5 $5254,794 11
HK Tai Tam Road - 10900 0% 9.23E-01 6.72E-02 13 $4,201,882 13 $5,814,067 12 $842618 31
HK Victoria Road A 5410 10% 7.62E-01 2.71E-02 23 $921,020 28 $1.570,986 28 $1,208,451 28
HK Victoria Road B 7660 0% 1.08E+00 1.30E-02 30 $1,628,442 22 $1,941,067 26 $1,078371 30|
HK Yee KingRoad - 14150 0% 6.15E-01 1.36E-01 8 $1,376,522 25 $4,629910 15,  $17,807,345 2|
ME Clear Water Bay Road_- 32950 0% 5.38E-01 1.16E-01 10 $6,645,836 10 $9,428,355 10 $7,036086 7
ME Kwun Tong Road - 150120 33% 1.55E-01 1.85E-01 5 $28,505,163 2 $32,948,323 2 $122,030,827 1
ME Sai Sha Road - 5310 0% 1,00E+00 1.35E-01 9 $7,262,805 8 $10,501,665 8 $9,053,159 6
ME Tai Mong Tsai Road A 6000 0% 2.31E-01 3.55E-02 18 $1,755,182 20 $2,606,028 22 $10,858,452 5
ME Tai Mong Tsai Road B 6000 0% 6.15E-01 2.55E-02 25 $2,505,257 17 $3,116,500 19 $3,351,076 20
ME Tai Mong TsaiRoad _ C 4120 0% 1.54E-01 1.76E-02 29 $326,009 36 $748,640 33| $1,559666 26
ME Tai Mong TsaiRoad D 4120 0%| __ 1.54E-01 2.44E-03 39 $154,748 37 $213,419 37] $609,768 35
ME Tai Po Road A 9190 25% 1.15E-01 4.42E-04 41 $132,599 39 $143,214 41 $66,611 41
ME Tai Po Road B 5840 0% 6.15E-01 3.32E-02 19 $1,454,405 24 $2,252,297 24! $715015 32|
ME T TaiPoRoad ¢TI T 584D 14% 3.97E-01 1.82E-02 27 $782,802 30 $1,219,444 30! $615,881 34
MW Castie Peak Road - 12980 5% 2.35E+00 9.85E-01 1 $32,938,275 1 $56,584,596 1 $4,041,757 17
MW Route Twisk A 6270 0% 1.00E+00 1.16E-01 11 $7,052,856 9 $9,831,120 9! $3511,114 19
MW Route Twisk B8 7250 0% 3.08€-01 6.42E-03 33 $935,882 27 $1,089,904 31 $247,706 37
MW Route Twisk [ 7250 0% 3.08E-01 2.33E-03 40 $625,230 32 $681,047 34 $648,616 33
MW South Lantau Road A 2980 0% 1.31E+00 1.09E-02 31 $4,064,330 14 $4,325,979 17 $1,670,262 24
MW South LantauRoad B 1210 0% 4.62E-01 8.21E-03 32 $772,825 31 $969,822 32 $587,771 36
MW South LantauRoad _ C 1210 0% 3.85E-01 2.96E-03 37 $391,018 35 $462,008 36 $132002 39
MW TuenMunRoad A 96120 12% 2.71E-01 5.86E-02 15 $10,795,526 5 $12,201,033 7i _ $11,091,848 4
MW Tuen Mun Road B 96120 5% 1.46E-01 9.57E-02 12 $12,585,592 4 $14,882,052 4 $4,313,638 15
MW Tuen Mun Road c 85410 4% 3.69E-01 2.14E-01 4 $15,900,042 3 $21,024,174 3 $5,840,048 9
MW Tuen Mun Road D 95470 0% 7.69E-02 2.74E-02 22 $4,637,384 12 $5,205,649 14 $5,884,054 8
Total 3.45E+00 $186,635,644 $269,431,207

Note:

Total Cost refers to implied cost for loss of life and economic loses due to traffic disruption caused by landslides.

Other costs such as cost of slope maintenance, repair, etc, are not included.
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1.2

INTRODUCTION

ERM-Hong Kong was commissioned by the Geotechnical Engineering Office
(GEQ) of the Civil Engineering Department (CED) to undertake a Quantitative
Risk Assessment {QRA) of slope failures along BRIL roads.

This report presents the methodology, analysis and the findings of the study.

A set of road sections, total of 41, along 23 roads in different regions of Hong
Kong have been identified by GEO as BRIL roads based on high frequency of
occurrence of landslips on slopes along these roads along with considerations
such as traffic and strategic importance of the road (in terms of those serving as
primary routes or trunk routes). BRIL roads are therefore defined as 'Busy Roads
with a history of Landslips".

BACKGROUND-

This study had arisen due to the need to develop a comprehensive and
integrated road and slope improvement programme.

The slope improvement programme along BRIL roads is necessitated by the
presence of a number of sub-standard man-made slopes, referred to as pre-GCO
slopes, which were constructed prior to the formation of GEO and may not meet
the geotechnical standards evolved subsequent to GEO's establishment.

It is also understood that many of these roads also require to be upgraded
(improved/ widened) to meet higher traffic needs.

While the Transport Department (TD) and the Highways Department (HyD)
have their priorities for the road improvement programme based mainly on
traffic and maintenance considerations, GEO's programme on slope
improvement is based on risk of landslip hazards. In the absence of a joint
strategy between TD/HyD and GEO, it is possible that slopes improved by GEO
may later be reworked by TD for road improvement/ widening rendering the
work done by GEO unnecessary. It is also possible that if the slope improvement
programme is combined with the road improvement programme, it can save
significant costs, reduce the time required for carrying out the works and
minimise the disruption caused to the general public.

1t is therefore under the consideration of the Works Bureau to prioritize the
roadworks programme based on a combined consideration of slope safety and
other needs. This study has been commissioned to aid decision making in this
regard.

OBJECTIVES OF THE STUDY

The principal objective of this study is to formulate a methodology for ranking of
BRIL roads based on QRA of landslips with due regard given to risk to life and
economic losses. The methodology will then provide a basis for determining the
priority for upgrading certain routes in road improvement/ reconstruction
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schemes by adding the consideration of landslip risk to that of traffic and other
needs.

The supplementary objectives of the study include:

* determining the probability of road closure for individual BRIL road sections
for the likely range of duration and the combined probabilities of closure of
the BRIL roads and respective diversion routes (which are also BRIL roads)
due to landslip;

* refinement and application of the landslip economic loss model developed by
the Financial Services Bureau; and

* benchmarking of different categories of road with respect to risk to life and
economic losses.

The methodology is applied for all BRIL roads to determine their relative
ranking.

ScopPe OF WORK

The scope of work includes the following;:
* Review relevant literature;

* Collate data including information on the consequence classification of slopes
along the uphill and downhill sides of BRIL roads and the characteristics of
BRIL roads, such as the number of lanes and their widths and traffic volume;

* Compile relevant information on past landslips affecting BRIL roads,
including types of slopes, mechanism and scale of failure, and number of
lanes closed and duration of lane closure;

¢ Develop a QRA framework for quantification of landslip risk posed by slopes
along BRIL roads;

» Determine the probabilities of road closure for individual BRIL road sections
for the likely range of durations and the combined probabilities of closure of
the BRIL roads and respective diversion routes (which are also BRIL roads)
due to landslips and evaluate the corresponding economic losses;

» Formulate a methodology for ranking of BRIL roads based on the combined
consideration of risk to life and risk of road closure of different extent and
duration due to landslips.

BRIL Roads

41 road sections have been identified as BRIL roads by GEO, based on an initial
assessment. There are 20 road sections in Hong Kong Island (HK]), 10 road
sections in the Eastern New Territories, categorised as Mainland East (ME), 11
road sections in the Western New Territories including one road section in
Lantau island, categorised as Mainland West (MW).

The 41 road sections vary widely with respect to kilometres of road (from 120m
of Stubbs Road Section B to 14km of Castle Peak Road), traffic (with Annual
Average Daily Traffic (AADT) of 450 in Cape Collinson Road to 150,120 in Kwun
Tong Road) and the frequency of reported landslips.



The details on the BRIL road sections are contained in the latter sections. The
BRIL road sections considered for the study are listed below.

Hong Kong island (HK)

Cape Collinson Road, section A & B;
Chung Hom Kok Road;

Island Road;

Kennedy Road;

Magazine Gap Road;

Nam Fung Road;

Peak Road, section A & B;
Pokfulam Road, section A & B;
Repulse Bay Road, section A & B;
Stubbs Road, section A & B;

Tai Hang Road;

Tai Tam Road;

Victoria Road, section A & B;

Yee King Road.

Mainland East (ME)

Clear Water Bay Road;

Kwun Tong Road;

Sai Sha Road;

Tai Mong Tsai Road, section A to D;
Tai Po Road, section A to C.

Mainland West (MW)

Castle Peak Road;

Route Twisk, section A to C;

South Lantau Road, section A to C;
Tuen Mun Road, section A to D.

Some of the roads have been divided into a number of sections and considered
separately as noted above on the basis of their location along different slope
ranges.

Figure 1.3a shows the location of BRIL road sections on a map of Hong Kong
territory.
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Road Name Section INo. on Map

HMK

Cape Collinsen Road  |A 18
Cape Callinson Road B 17
Chung Hum Kok Rd 18
Island Roag 19
Kennedy Read 1
Magazine Gap Road 2
Nam Fung Road 3
Peak Road A 4
Peak Read B 5
Pokfulam Road A 6
Pokfulam Road B 7
Repulse Bay Road A 8
Repuise Bay Road B 9
Stubb's Road A 10
Stubb's Road B 11
Tai Hang Road 12
Tai Tam Read i3
Victoria Road A 14
Victoria Road B 15
Yee King Road 20
ME

Clear Water Bay Road 21
Kwun Tong Road 22
Sai Sha Road 23
Ta Mong Tsai Road A 24
Tai Mong Tsai Road B 25
Tai Mong Tsai Road c 26
Tai Mong Tsai Road ) 27
Tai Po Road c 28
Tai Po Road B 29
Tai Po Road A 30
MW

Castle Peak Road 41
Route Twisk A 3
Route Twisk B 32
Route Twisk c 33
Seuth Lantau Road A 34
South Lantau Road B 35
South Lantau Road C 36
Tuen Mun Road A 37
Tuen Mun Road B 38
Tuen Mun Road c 39
Tuen Mun Road D 49

Figure 1.3a ; Location of BRIL Roads
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APPROACH TO THE STUDY

The approach to quantification of risks from landslides follows to a large extent
the approaches developed in previous studies by GEO with respect to frequency
estimation and consequence assessment.

This study has produced an integrated model for estimating risks from
landslides, particularly for road sections. A nurnber of assumptions and
simplifications have been made in the development of the model. It has also
extended the application of QRA to include economic loss considerations.

Previous Studies by GEO/ Literature Review

The previous studies carried out by GEO and which have been drawn upon for
analysis in the present study are mainly:

* QRA of pre-GCO Man-made Slopes and Retaining Walls [1];
+ Landslide Consequence Severity Classification of Roads and Footpaths [2].

The study on pre-GCO man-made slopes includes an analysis of Special
Administrative Region (SAR)-wide historical data on man-made slopes. It
provides a breakdown of incidents by slope type (cut slope, fill slope and
retaining wall), failure mechanism (sliding failure, liquefaction and washout}
and a distribution of volume ranges for different slope heights. The study also
includes vulnerability factors for each of the above cases. The risk results for the
entire population of man-made slopes in the territory are presented in terms of
Potential Loss of Life (PLL).

The study on classification of roads and footpaths contains an approach
for estimation of fatalities for roads and footpath users. This approach has been
tfurther modified by Wong et al [3] of GEO.

The main stages of QRA are as follows:

Hazard identification;
Frequency estimation;
Consequence assessment and
Risk summation.

Hazard Identification

The objective of this first stage of assessment is to identify all hazards and their
failure modes. Hazard identification is based on a detailed analysis of historical
incidents to identify the failure modes.

The hazards of landslips and their failure modes are considered in detail in [1]
which is summarised below.

The hazards of landslips can be categorised with respect to type of slope feature
and the mechanism of failure. There are 3 types of slope features - cut slope, fill
slope, and retaining wall. Cut slopes may be soil cut or rock cut slope. A
schematic of the slope types with respect to a road is given in Figure 2a.



The mechantsm of failure for fill slopes may be sliding, washout (failure induced
by the scouring action of surface water flow) and liquefaction. Cut slope failures
are mainly sliding,.

The causes of failure are mainly rain infiltration, leaking/ burst water mains,
erosion etc.

Frequency Assessment

Failure frequencies may be estimated from historical failure data or from a
detailed examination of the causes of failure due to a range of mechanisms.

The SAR-wide study on landslides from man-made slopes [4] has estimated the
frequency of cut slope, fill slope and retaining wall failure as 1 in 100, 1 in 525
and 1 in 360 per year, based on an analysis of over 4500 incidents during the
period 1982 to 1996.

The frequency of landslips along BRIL roads is estimated from historical data for
BRIL roads for the period 1984 to 1996. The incident database for BRIL roads was
analysed to determine the proportion of failures by slope type, up slope/ down
slope features, volume range and slope heights.

A comparison of the data set for BRIL roads with the SAR-wide study has also
been provided.

Consequence Assessment

The consequence assessment for landslips involves the estimation of runout
distances for different slope heights and the estimation of the probability of
fatality for various sizes of failure affecting the many types of facilities (such as
buildings, roads etc) at different locations with respect to the runout distance.

The consequence assessment adopts the models derived in the previous studies
by GEO for vulnerability factors (defined as the probability of fatality) and
fatality estimates for road users. The vulnerability factors have been derived for
failures from cut slopes and fill slopes for toe facilities and crest facilities.

The fatality estimates for road users are based on the grouping of facilities by
GEO and the relationship derived between facility group number, actual Annual
Average Daily Traffic (AADT) and the number of lanes.

Risk Estimation

It is common to estimate and express risk in terms of 'Individual Risk' and
‘Societal Risk'.

Individual risk is, as the name suggests, the risk to specific individuals (for
example, various categories of workers, the general public, road users, etc.).
Individual risk is in fact a frequency with which individuals within the specified
category are expected to suffer the harm (eg, to be fatally injured, or receive
major injuries).

Societal risk is a measure of the overall risk associated with a situation or system.
It accounts for the likely impact of all accidental events, not just on a particular
type of individual, as in the case of individual risk, but on all individuals who
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may be exposed to the risk, and it reflects the number of people exposed.

The simplest measure of societal risk is the Rate of Death (RoD) or Potential Loss
of Life (PLL) which is the average number of fatalities per year. Societal risk
measures are required because decisions based on Cost-Benefit Analysis (CBA)
depend on the aggregate risk to society due to an activity (as distinct from the
risk to an individual, although CBA can be carried out for individuals also). In
some cases the societal risk may be significant even though the risk to any one
person may be insignificant.

For the present study, which requires estimation of risks to road users and
ranking of roads, individual risk (ie Personal Individual Risk) is not an
appropriate measure as any given individual is unlikely to travel on all the
roads. Individual risk may also be estimated assuming that an hypothetical
individual makes on an average 2 journeys per day through each of the given
road sections. However, in relation to the overall traffic (assuming an AADT of
10,000 vehicles per day and an average of 3.6 persons per vehicle), two journeys
per day by an individual constitutes a negligible fraction, it corresponds to an
exposure probability of 5 x 10°.

PLL is therefore used as the measure to express risks and also for ranking. Such a
measure also accounts for the total population exposed to the hazard.

Computation of Economic Consequences

A risk assessment approach can also be adopted to compute the economic
consequences of failures. The computation of economic loss can be with respect
to the implied cost of averting a fatality, which involves assigning a monetary
value to life, or with respect to the cost of disruption. The results can be applied
to perform a Cost Benefit Analysis (CBA) to determine if the cost of risk
mitigation is justifiable.

Economic Loss due to Road Closure

A simplified approach for computing the economic consequences of landslips
resulting from road/ lane closure has been suggested by the Financial Services
Bureau of the Hong Kong Government based on the value of time corresponding
to the increase in travelling time to the general road users. This model has been
adopted in this study.

The model requires estimation of the number of days of lane/ road closure for
different volumes of landslips and for different road types. Information provided
by the Highways Department on the duration of lane closure and the number of
lanes closed for different landslide incidents affecting roads SAR-wide for the
period 1994 to 1996 have been used to derive a relationship between duration of
closure and a range of volumes.

Cost of Life

The implied cost of averting fatality adopted for this study is HK$ 24 million per
life lost. This figure ts based on the 'cost of life' adopted in the ACDS study for
UK [5] and has also been adopted for other studies in the SAR such as the GEO
study on QRA of Boulder Falls in Hong Kong [6], EMSD study on QRA for LPG
Storage and Transport [7, 8], WSD study on QRA for Water Treatment Works [9]
and EPD study on QRA for transport of Chlorine in SAR [10].



Ranking of BRIL Roads

The ranking of BRIL roads has been carried out based on the following:

* risk of fatality per year (PLL) without assigning any cost for value of life;
* total annual economic 10ss per year;

* total economic loss per road ki per year.

A brief description of the terminology used in QRA is given in Annex J.
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3.1.1

FREQUENCY ESTIMATION

The estimation of frequency of landslips is mainly based on historical records of
incidents on BRIL roads. Where necessary, reference to the SAR-wide study on
landslips on pre-GCO man-made slopes [1] s also provided.

INCIDENTS ON BRIL RoADs
Overview

A list of incidents along BRIL roads for the period 1982 to 1996 from the SAR-
wide incident database on man made slopes was provided to the Consultants for
analysis required under this study.

In order to carry out a detailed analysis based on the type of failure, slope
characteristics etc, the Consultants were provided access to the SAR-wide
incident database to retrieve incident records pertaining to BRIL roads for the
period 1982 to 1996.

The GEO incident database comprises incident reports which have been scanned
and stored in computer diskette. This data is not amenable to analysis and
therefore relevant details from the records for incidents on BRIL roads were
entered in spreadsheet format and analysed using the relational database
software, Microsoft Access version 7. A printout of the incident records for BRIL
roads in spreadsheet format is included in Annex F . The analysis presented in
the following pages are generated by suitable queries on the database.

The number of incidents corresponding to each year considering all BRIL roads
together is given in Table 3.1a.

Of the 477 incident records, incidents during the years 1982 and 1983 (a total of
71 which is about 15%) are excluded from the analysis as sufficient information is
not available. Also these records pertain to the period prior to or around the time
when a systematic classification of incident reporting was initiated and therefore
excluding these is not expected to affect the analysis. The average frequency of
incidents (31.8 per year) over the period 1982 to 1996 is not significantly different
from the average for the period 1984 to 1996 (31.2 incidents per year).

Of the 406 records for the period 1984 to 1996, information for 11 incidents are
not available and hence these are also excluded from the analysis. The incident
number and details for the 395 records are given in Annex F.
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Table 3.1a Number of Incidents Each Year for the Period. 1982 to 1996

Year Total No. of Incidents Incidents Considered for the
Study
1982 45
1983 26
1984 3 2
1985 14 12
1986 18 11
1987 26 ) 23
1988 13 10
1989 32 28
1990 9 9
1991 16 12
1992 20 79
1993 74 67
1994 54 46
1995 45 39
1996 . 12 12
Total 477 350

The incidents are then classified based on the type of failure - landsiide, washout,
boulder fall, rockfall and others as given in Table 3.1b.

Table 3.1b Classification of Incidents based on Type of Failure (1984 to 1996)

Type of Failure Number of Incidents Proportion
Landslide 237 60%
Washout 3 7.8%
Rockfall 49 12.4%
Boulder fall 28 7.1%
Retaining wall 5 1.3%
Others 45 11.4%
Total 395 ‘ 100%

The classification 'others' include mainly, incidents for which volumes are not
reported as it was considered not significant, incidents where falling trees causes
displacement of soil, mud or rock carried by surface water flow and deposited on
the roads, minor incidents that do not directly affect or likely to affect the roads,
subsidence etc. These incidents do not strictly fall under the category of
landslides.
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The frequency of incidents of landslides (which includes landslides, washout,
rockfall, and retaining wall failures) and boulder fall for each of the BRIL roads is
estimated as given in Table 3.1c. The frequency of incidents is expressed both in
terms of per year and per road km per year. It can be seen from the table that the
ranking of roads based only on frequency of occurrence is different for the two
cases.

For computation of risk of death or risk of economic loss due to landslides, it
may be sufficient if the roads are ranked based only on frequency of occurrence
per year. However, for cost-benefit analysis, it may be required to weigh the cost
of slope improvement measures against economic consequences due to loss of
life or road closure. Since the cost of slope improvement is a function of the total
length of slopes along BRIL roads, the frequency of incidents is expressed in
terms of road km per year assuming that the total slope length along the BRIL
roads is approximately proportional to the total road length (as a further
refinement to the cost-benefit analysis, only pre-GCO slopes along each road can
be considered instead of the entire length of road).

Table 3.1d shows the number of incidents of landslides against different volume
range for each BRIL Road.

The annual number of incidents on BRIL roads are plotted against rainfall
(measured at the principal raingauge R01 at the Hong Kong Observatory
Headquarters) for the period 1984 to 1996 in Figure 3.12 based on data given in
Table 3.1e. It is beyond the scope of this study to examine the possible correlation
between annual rainfall and incident frequency or alternatively between number
of storms per year exceeding a certain intensity of rainfall and incident
frequency. However, it may be noted that the average rainfall (at raingauge R01)
for the period between 1984 to 1996 is close to the average rainfall since 1961
(which is 2200mm per year) and assuming a positive correlation between rainfall
and incidents, the predicted frequency of incidents for BRIL roads based on
historical data can be regarded as sufficiently representative for this study. An
assessment of the possible effects of spatial distribution of intense rainstorms on
landslide frequency merits detailed consideration in further studies.
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Table 3.1c : Frequency of Incidents {of Landsiides and Boulder Fall) per year for BRIL Roads- 1984 to 1996

Length Nao. of Frequency per year Frequency per km/year
Roads Section {m) Incidents Value Rank Value Rank

Tai Hang Road I- 2720 a7 2.85 ' 1 1.05 5
Castle Peak Road i 14000 32 2.46 2 0.18 33
Repulse Bay Road A | 2900 30 2.31 3 0.80 9
Magazine Gap Road - 1810 17 1.31 i 4 0.72 10
South Lantau Road A 2590 17 1.31 4 0.50 18
Victoria Road B 1800 14 1.08 B 0.60 14
Sai Sha Road - 1160 13 1.00 7 0.86 7
Kennedy Road - 2100 13 1.C0 7 0.48 19
Route Twisk A 2800 13 1.00 7 0.26 24
Tai Tam Road - 6900 12 0.92 10 0.13 a5
Victoria Road A 1300 11 0.85 11 0.65 13
Cape Collinson Road A 2100 11 0.85 11 0.40 22
Yee King Road - 260 8 0.62 13 2.37 1
Tai Mong Tsai Road B g30 8 0.62 13 0.66 12
Tai Po Road B 3150 8 0.62 13 0.20 32
Chung Hom Kok Road |- 1000 7 0.54 16 0.54 16
Pokfulam Road 1A 1190 7 C.54 16 0.45 20
Clear Water Bay Road - 1340 7 0.54 16 0.40 23
Peak Road B 400 6 0.46 ‘ 19 1.15 4
Repulse Bay Road 8 i 640 6 046 19 0.72 11
Island Road - ¢ 830 6 0.48 19 0.56 15
South Lantau Road B © 1650 6 0.46 19 0.28 27
Tai Po Road [ | 1980 6 0.46 19 0.23 30
South Lantau Road C 3500 5 0.38 24 0.1 36
Tuen Mun Road Cc 3600 5 0.38 24 0.1 37
Route Twisk C 1050 4 0.31 26 0.29 26
Tuen Mun Read A 1100 4 0.31 26 0.28 28
Stubbs Road A 1300 4 0.31 26 0.24 29
Peak Road A 1500 4 0.3 26 .21 31
Route Twisk 'B 4400 4 0.31 26 0.07 40
Cape Collinson Road B 120 3 0.23 3 1.92 2
Tai Mong Tsai Road A 240 3 0.23 3 0.96 6
Kwun Tong Road - 270 3 0.23 31 0.85 8
Pokfulam Road B 1700 3 0.23 3 0.14 34
Stubbs Road B 120 2 0.15 35 1.28 3
Nam Fung Road - 300 2 0.15 35 0.51 17
Tai Mong Tsai Road D 350 2 0.15 35 0.44 21
Tai Mong Tsai Road c 480 2 0.15 | 35 0.32 25
Tai Po Road A 2150 2 0.15 | 35 0.07 : 39
Tuen Mun Road B 3450 2 0.15 : 35 0.04 : 41
Tuen Mun Road D 900 1 0.08 ; 41 0.09 38
Total 30 | 2692 |




Table 3.1d : No. of Incidents of Landslide on BRIL Roads- 1984 to 1386
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No. of Landslide Incidents of Given Velume Range (m3) Frequency
Road Section <20 20 to 50 | 50 to 500 | 500 to 2000] >2000 Total per year
Cape Coilinsen Road A B 2 8 0.62
Cape Collinson Road B 1 1 1 3 0.23
Chung Hom Kok Road |- 3 2 5 0.38
Island Road - 4 2 6 0.46
Kennedy Road - 12 1 13 1.00
Magazine Gap Road 14 3 17 1.31
MNam Fung Road - 1 1 2 0.15
Peak Road A 3 1 4 0.31
Peak Road B 5 S 0.38
Pokfulam Road A 8 1 7 0.54
Pokfuiam Road B 2 1 3 0.23
Repulse Bay Road A 17 8 4 29 2.23
Repulse Bay Road B & B 0.46
Stubbs Road A 4 4 0.31
Stubbs Road 8 1 1 2 0.15
Tai Hang Road - 24 3 27 2.08
Tai Tam Road - 10 1 11 0.85
Victoria Road A 8 1 9 0.69
Victoria Road B 12 2 14 1.08
Yee King Road - 3 3 0.23
Clear Water Bay Road |- 5 1 1 7 0.54
Kwun Tong Road - 2 1 3 0.23
Sai Sha Road - 4 5 1 2 1 13 1.00
Tai Mong Tsai Road A 1 1 1 3 0.23
Tai Mong Tsai Road B 6 2 8 0.62
Tai Mong Tsai Road C 1 1 2 0.15
Tai Mong Tsai Road D 2 2 0.15
Tai Po Road A 1 1 2 0.15
Tai Po Road B 4 2 2 8 0.62
Tai Po Road C 4 1 1 B 0.46
Castle Peak Road - 15 10 4 2 31 2.38
Route Twisk A 6 1 5 12 0.92
Route Twisk B 4 4 0.31
Route Twisk C 3 1 4 0.31
Scuth Lantau Road A 4 11 2 17 1.31
Scuth Lantau Road B 1 3 1 1 & 0.46
South Lantau Road C 3 1 1 5 0.38
Tuen Mun Road A 4 4 0.31
Tuen Mun Road B 1 1 2 0.15
Tuen Mun Road C 2 2 4 0.31
Tuen Mun Road D 1 1 0.08
Total 322 24.77
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Rainfall Data for 1984 to 1996 versus No. of Annual Incidents

Year Rainfall (mm per year) Difference from Annual No. of
Average since 1961 Incidents
{2200mm per year)

1984 2000 9% 2
1985 2250 2% 12
1986 2050 7% 11
1987 2100 -5% 23
1988 1650 -25% 10
1989 2050 -7% 28
1990 2050 7% 9
1991 1650 -25% 12
1992 2700 23% 79
1993 2300 5% 67
1994 2726 24% 46
1995 2754 25% 39
1996 2249 2% 12
Average 2194 -0.3% 26.9

Consideration of Washout Failures

1t was thought that washout may need to be considered separately as major
washout can result in much larger runout distances (for a given volume) as
compared to sliding failures. However, incidents of washout reported in the
database have been of minor volumes. The volume distribution for washout is
given in Table 3.1f.

Volume Distribution for Washout

Volume Range (m’) No. of Incidents Proportion
<5 19 61.3%
51020 7 22.6%
20 te 50 5 16.1%
Total a1 160%

Since the volumes involved in washout are low, washouts are considered
together with sliding failures for frequency and consequence assessment.

Consideration of Rockfall

Rockfalls are defined as failures from rock cut slopes, rock cliffs, etc which result
in debris containing a mixture of rocks of various sizes. Boulders are
characterised by a single or small number of rocks with significant dimension.
Boulder fall and rockfall are therefore distinguished by the number and size



Table 3.1g

3.14

Table 3.1h

distribution of rock /boulders.

Where boulder volumes are noted or where the incident is identified as boulder
fall in the landslide incident reports, such incidents are treated as boulder fall
and its consequences assessed separately along with the frequency of its
occurrence,

Rockfalls are considered together with landslides since the mechanism of failure
of rock slopes and the nature of debris (consisting of rocks of various sizes) can
be regarded as similar to soil slopes although the runout distances for rockfalls
may be shorter while the corresponding vulnerability factor is expected to be
higher in comparison to sliding failures. Also, given the proportion of rock falls
(12%) and the relatively small volume of debris from rock falls, as given in
Table 3.1g, such categorisation is considered adequate for this study.

Volume Distribution for Rockfall

Volume Range {m’) No. of Incidents Proportion
<5 37 75.5%
5t020 6 12.3%
20t0 50 5 10.2%

500 to 1000 1 2%

Total 49 100%

The incident MW 93/6/18 with a scale of 500 to 1000m’ is reported as 'large
amount of soil/rock washed down but no failure scar was observed'.

Hereafter, the term landslide” in this report shall include landslides, washout, retaining
wall failure and rock fall. ‘

Consideration of Boulder Fall

‘An analysis of the 28 boulder fall incidents indicates 18% originated from natural

terrain (presumably from above the cut slopes) while the balance (82%)
originated from soil cut, rock cut or soil/ rock cut slopes. The latter can be
regarded as boulder outcrops or corestones exposed as part of soil /rock
excavations during cutting.

Boulder volumes are reported for only 17 incidents. The volume distribution of
these 17 incidents are given in Table 3.1h.

Volume Distribution of Boulder Falls

Volume Range {m?) No. of Incidents
<t 7 (41%)
1to 8 6 (35%)
8 to 25 4024%)

Total 17
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The incidents of boulder fall are limited to a few roads and these are given in
Table 3.1i.

Table 3.1: Boulder Fall Frequency

Road Section No. of Incidents Frequency (per year)
Tai Hang Road 10 0.77
Yee King Road 5 0.38
Cape Collinson Road A 3 0.23
Chung Hom Kok Road/ 2each 0.15 for each road
Victoria Road A
Peak Road B/ 1each (.08 for each road
Repulse Bay Road A/
Tai Tam Road/
Castle Peak Road/
Route Twisk A/
Tuen Mun Road C
Total 28 218
3.2 CATEGORISATION OF INCIDENTS BASED ON SLOPE FEATURE

Man-made slopes are classified into three broad categories:

e Cutslope;
» Fill slope; and
* Retaining wall.

Some of the cut slopes and fill slopes could also incorporate a retaining wall.
Cut slopes may be soil cut slopes, soil and rock cut slopes or only rock cut slopes.

Not all of the man-made slopes may be registered and catalogued as some of the
older man-made slopes constructed prior to 1977 when GEO was formed may
not be registered under the 1977 /8 Slope Catalogue.

The categorisation of failures with respect to slope type is given in Table 3.2a for
landslips and boulder falls.

Table 3.2a Categorisation of Failures based on Slope Type

Slope Type Na. of Incidents of No. of Incidents of Boulder
Landslips falls
Cut 286 {88.8%) 23
Soil cut 175 (54.3%) 8
Soil/rock cut . 76(23.6%) 12
Rock cut 35(10.9%) 3
Fill 27 (8.4%)
Retaining wall 6(1.9%)
Natural 3(0.9%) 5

Total 322 28
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Table 3.3a

Up/Down Slope Feature

Slope failures can be broadly classified into upslope and downslope failures
relative to road which is the main facility of concern in this analysis. The
distinction between upslope and downslope failures is important for
consequence analysis. Upslope failures could result in debris deposition on the
road leading to lane/ road closure for debris removal and temporary or
permanent slope improvement or rectification (in addition to the potential for
fatalities/ injuries). The impact of downslope failures on the other hand could
result in the collapse of part of the road (in addition to the potential for fatalities/
injuries) and therefore follow up work would primarily involve road
reconstruction rather than debris removal.

The proportion of upstope and downslope failures are derived for each road
based on historical data and these are given in Annex [. The information on
up/down slope feature is obtained from the sketch given in the incident report
identifying the failure scar relative to the road.

All incidents of upslope failures are assumed, for this study, as originating from
cut slopes and all incidents of downslope failures are assumed as failure from fill
slopes.

DISTRIBUTION OF LANDSLIDE INCIDENTS BASED ON VOLUME & SLOPE HEIGHT
Overall Volume Distribution

The volume distribution of landslides, from all BRIL roads is given in Table 3.3a.

It can be seen from Table 3.3a, that 41% of the incidents resulted in a landslip
volume of less than 5 m?, 25% of incidents are of volumes 5 to 20 m®, 21% of
incidents are volumes of 20 to 50m?, 9.2% resulted in volumes of 50 to 500m?
while only 2.7% result in volumes larger than 500m”.

Distribution of Landslide Volumes

Volume Range (m?) Total
<5 132 (41%)
5t0 20 82 (25.5%)
20 to 50 69 (21.4%)
50 to 200 19 (5.9%)
200 to 500 11 (3.4%)
500 to 1000 4(1.2%)
1000 to 2060 4(1.2%)
> 2000 1{0.3%)

Total 322




3.3.3

Slope Height Distribution

In order to establish a correlation between landslide volumes and slope heights
and also to determine potential runout distances of landslide debris, it is
necessary to determine the range of slope heights along BRIL roads.

Map Data

A catalogue of man-made slopes along BRIL roads is available from slope
location maps (scale of 1:1000). The slope numbers along BRIL road sections
were identified and the slope features (including height and type of slope) were
then noted from the catalogue. The exercise of identifying slope numbers and
noting down the slope features is a time consuming exercise. Moreover, map
records and records on slope heights are not complete. The slopes identified on
maps include only slopes registered in the 1977 /78 Slope Catalogue and
therefore may not cover the entire length of slopes found along a road. A list of
slope features along BRIL roads identified from maps is included in Annex D.

The New Slope Catalogue currently being compiled by GEO was not examined
during the course of this study. This study may therefore be updated upon
completion of the New Slope Catalogue.

Slope Heights from Incident Data

The information on slope height can also be obtained from the sketch contained
in the incident reports which reports the height to the crest of the slope in
addition to the height of the failure scar (this is not considered here). However,
slope height information is available only for 236 records of which 210 records
pertain to upslope failures. The slope height distribution for each road
considering only upslope failures is given in Annex [.

Volume Distribution for Upslope Failures

The failure volume distribution has been derived on a road by road basis. The
approach adopted for deriving probabilities corresponding to different failure
sizes is explained below.

The incident data for each of the roads provides information on failure volume
and also slope height. Where the number of incidents on a given road are few
this distribution, however, may not represent the entire range of failures that are
possible.

An alternate approach is to adopt the volume distribution derived in the SAR-
wide study [1] for cut slope and £ill slope failures. This provides for each slope
height range, the probability distribution for various failure volumes. The
information on slope height distribution is obtained from maps, although this
information is not complete.

A more accurate information on slope features should be available once the new
catalogue of slopes is completed. For the present, the Consultants were advised
by GEO to undertake site visits to estimate the approximate distribution of
various slope height ranges. This exercise was conducted for a few roads but is
not satisfactory as it involves considerable level of judgement and familiarity
with slope features.
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it may be further noted that the SAR-wide volume distribution represents only
an average distribution considering all slopes while the road specific volume
distribution represents the actual historical distribution based on road specific
slope characteristics. Therefore combining the SAR-wide volume distribution for
different slope heights with the road specific slope height distribution may still
not provide a road specific volume distribution that matches with the road
specific historical data. Therefore, a modified volume distribution is evolved
which attemnpts to best represent the road specific historical data while at the
same time ensuring that certain high volume incidents for the corresponding
slope heights, although may not have occurred, are nevertheless represented
with a low probability.

Refer to Annex I for the volume distribution derived for each BRIL road section.
A description of the approach adopted is also included in Annex L.

Volume Distribution for Downslope Failures

The volume distribution for downslope failures is derived for each road similar
to the approach for upslope failures. The volume distribution based on SAR-
wide data (estimated by considering slope height data from maps) and the
incident data are both considered in deriving the modified volume distribution.
Refer to Annex I for road specific distribution.

COMPARISON WITH SAR-WIDE STUDY
Study on Pre-GCO Man-made Slopes

GEO have carried out a SAR-wide study of landslides on pre-GCO man-made
slopes based on historical data [1]. The study included a detailed analysis of over
4500 landslide incidents over the period 1982 to 1996 and also an analysis of the
slope features for about 40,000 pre-GCO man-made slopes.

The SAR-wide study includes a detailed analysis of incidents by slope type - cut
slope, fill slope and retaining wall.

A comparison between the SAR-wide study and the analysis for BRIL roads on
frequency estimation, presented above is included in the following paragraphs:

¢ the proportion of small volume range failures (ie, <20m?) is about 80% in the
SAR-wide study while it is 67% for BRIL roads;

¢ the SAR-wide study considers 3 mechanisms of failure, sliding failure,
liquefaction and washout for fill slopes contributing 90%, 3% and 7%
respectively. Whilst liquefaction failures are considered rare, minor washout
failures are considered together with sliding failures for BRIL roads;

» the frequency of annual landslides (the term landslides in the SAR-wide study
does not include rocktall as considered here) for cut slopes, retaining walls
and fill slopes are estimated as 1 in 100, 1 in 360 and 1 in 525 respectively
while the average annual number of landslides in cut slopes, retaining walls
and fill slopes is about 200, 20 and 20 respectively. The proportion of cut slope
failures for BRIL roads is consistent with the proportion of cut slope failures
SAR-wide (83%). However, the proportion of fill slope and retaining wall
failures for BRIL roads are lower than SAR-wide estimates.
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[t may be noted that the frequency of landstides along BRIL roads is estimated
primarily from the data for BRIL roads over a period of 13 years.

An alternative approach to deriving landslide frequency for BRIL roads is to
apply the SAR-wide failure data since it covers a much larger data set of failures
(over 4500) and slope features (about 35,000 x 15 slope years).

A count of the number of cut slopes, fill slopes and retaining walls was carried
out from the slope maps and the frequency of landslide estimated for 3 roads, in
each of the 3 regions, based on SAR-wide data. The results are given in

Table 3.4a. The frequency of failure from cut slopes, retaining walls and fill
slopes are estimated as 1 in 100, 1 in 360 and 1 in 525 per year respectively in the
SAR-wide study. The frequency of landslide (excluding boulder fall) based on
road specific historical data is also provided in Table 3.4a.

Estimation of Failure Frequency based on SAR-wide Data

Road No,of Cut No.of Fill No.of Frequency Frequency
slopes slopes Retaining  based on based on Road
Walls SAR-wide specific Data
data

Repulse Bay 32 11 11 037 223

Road A

Castle Peak Road 44 20 3 0.49 2.38

Tai Po Road B 3 1 3 0.04 0.62

It can be seen that the landslide frequency considering the number of slopes
along each BRIL road and applying the SAR-wide average failure frequency per
slope produces much lower values than the historical annual failures for BRIL
roads.

This difference could possibly be explained by the fact that BRIL road slopes are
more prone to failure than the SAR-wide average pre-GCO slopes and therefore
constitute the higher end of the failure scale. In the SAR-wide study, the
frequency of landslide is expressed in terms of 'per slope' rather than 'per slope
metre'. The units of 'per slope metre' may better represent the failure rate for the
given wide range of slope lengths. Another possible reason is that the catalogue
of slopes is not complete and therefore the frequency derived based on a slope
count from maps is on the lower side.

Although no definite conclusion can be drawn from the comparative analysis
presented in Table 3.4a, it serves to demonstrate the relative slope failure rates on
BRIL roads with respect to SAR-wide data.

Study on Boulder Fall From Natural Slopes

The SAR-wide study for boulder fall [6] was carried out separately for 3 regions,
Western Hong Kong Island (WHKI), Eastern Hong Keng Island (EHKI) and
Eastern Kowloon (DP_LYM). The boulder fall frequency for the 3 regions were
estimated as 3 x 10° per metre per year for WHKI and DP_LYM and 4 x 10°® per
metre per year for EHKI.
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Applying this historical frequency for Tai Hang Road in WHKI with a length of
2.72km (assuming that the entire road is threatened by boulder falls, although
this may not be true) gives a frequency of 0.08 per year while the frequency of
boulder fall based on historical data for Tai Hang Road is 0.77 per year. [t may
be noted that the boulder fall study considered only boulders from natural
terrain while most of the incidents considered in this study have occurred from
man-made slopes.

EFFECT OF SLOPE IMPROVEMENT WORKS ALONG BRIL ROADS

It was advised by GEO that where slopes along BRIL roads have now been
upgraded to current geotechnical standards (as otherwise the slopes are of
mostly pre-GCO standard), the data on frequency of landslides may need to be
modified to reflect the contribution from slope improvement. The Consultants
were provided the database containing a list of slopes upgraded (these represent
the work carried out under the Landslip Preventive Measures (LPM)
programme).

Match with Map Data

Slope numbers were identified from slope maps for 32 road sections out of the 41
BRIL road sections {the details on slope numbers and features are included in
Annex D). The total number of slopes in these 32 road sections is 692 (the map
data is not complete as it includes only registered slopes and data for some roads
are only partially complete). A list of slope numbers that have been upgraded to
current geotechnical standards were made available to the Consultants.
Comparing the two datasets, it is found that 33 slopes (about 5%) have been
upgraded. Table E1 in Annex E contains the list of slopes along BRIL roads that
match with GEO's database for slopes upgraded.

The proportion of slopes improved along each BRIL road is given in Table 3.5a.
Match with Incident Data

Slope numbers have also been noted from incident records. However,
information on slope numbers is available for only 133 records out of 350. Of
these 133 records, 112 pertain to unique slope numbers while the rest are
incidents that occurred on the same slope as included within the total of 112. A
comparison of these slope numbers with the list of stope numbers which have
been upgraded reveals 11 incident records pertaining to 7 slopes (5 incidents
occurred on the same slope). Of these 7 slopes, 5 match with the search described
in the previous paragraph. The two remaining slopes are located on Sai Sha Road
and Peak Road. Table E2 in Annex E contains the list of slopes along BRIL roads
with incident history that match with the database of slopes upgraded. The
incident date and the date of completion of slope work are also included to
identify if the failures were prior to the improvement work.

The effect of slope improvement on the frequency of incidents is estimated, as
given in Table 3.5b, by excluding incidents that occurred on slopes that have been
improved.



Table 3.5a : Proportion of Slopes along BRIL Roads improved to Post-GEO Standard

No. of Siope Na. of Post-GED Propartion of Slopes
Road Section  |Features Slopes Upgraded
Chung Hom Kok Road - 16 1 6%
Kennedy Road - 43 3 7%
Magazine Gap Road - 32 1 3%
Nam Fung Read - 5 1 20%
Peak Road A a8 4 10%
Pokfulam Road B 25 2 8%
Stubbs Road A 18 3 16%
Tai Hang Road - a7 5 13%
Victoria Road A 29 3 10%
Kwun Tong Road - 3 1 3%
Tai Pa Road A 8 2 25%
Tai Po Road c 7 1 14%
Castle Peak Road - 67 3. 5%
Tuen Mun Road A 8 1 12%
Tuen Mun Road B 36 2 5%
Tuen Mun Road C 23 1 4%
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Table 3.5b : Modified Frequency of Incidents per year for Selected BRIL Roads where Some Slopes have been

Improved
No. of Actual Madified
Length | Actual No. of | Incidents not | Frequency Frequency
Roads Section {my Incidents Considered per year per year |% Reduction
Tai Hang Road - 2720 37 2 2.85 2.59 5.4

Castle Peak Road |- 14000 32 5 2.46 2.08 15.8
Sai Sha Road - 1160 13 1 1.00 0.92 7.7
Peak Road A 1500 4 1 0.31 0.23 250 |
Tuen Mun Road A 1100 4 1 0.31 0.23 25.0
Tuen Mun Road B 3450 2 1 0.15 0.08 50.0
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An approach for deriving a reduction factor to the failure frequency to account
for slope improvement works is discussed further here.

One approach is to consider reduction factors as given in Table 3.5b which is
based on the premise that improvement in slopes that have failed more often in
the past should bring about a corresponding reduction in the predicted failure
frequency. For Tuen Mun Road B, this will lead to 50% reduction in failure
frequency although only 5% of the slopes have been improved as can be seen
from Table 3.5a. (The estimation of proportion of slopes improved along BRIL
roads can be further refined by considering the length of slopes and also slopes
that may not be registered). However, it needs to be established whether
improvement of only slopes prone to failure is a sufficient measure to bring
about corresponding reduction in the overall failure frequency for a given road
or that the failure is equally likely on any of the remaining pre-GCO slopes. In
the former case, slope improvement works can be limited to slopes prone to
failure and for cost-benefit analysis only such costs may be considered instead of
including the entire length of slopes along a given road.

The other approach is to consider the percentage of total slopes that have been
improved to current geotechnical standards, as the corresponding frequency
reduction factor. As given in Table 3.5a, the percentage of slopes improved in
Tuen Mun Road B is 5% which is taken as the reduction factor for landslide
frequency.

The latter approach (ie, reduction factors as given in Table 3.54, based on
percentage of total slopes improved) is adopted in deriving the modified
frequency for landslides. A separate risk ranking based on the modified
frequency is also produced. This approach can be regarded as conservative.
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CONSEQUENCE ESTIMATION

The consequence assessment involves two parts : estimation of fatalities (for
estimation of risk to life) and estimation of duration of road closure (for
estimation of economic consequences).

FATALITY ESTIMATION FOR LANDSLIDES

The estimation of fatalities from landslides for a given facility is based on the
generalised consequence model developed by GEO [3] and is expressed as a
function of the following parameters:

* expected number of fatalities for a facility directly affected by the reference
landslide;

* scale of failure;

* vulnerability factor (defined as the probability of death due to debris impact).

The model considers the consequence of a reference landslide directly affecting a
given type of facility located at the worst possible position (ie, at the toe of a
slope or near the edge of the slope crest) assuming occupation of the facility
under average conditions. The consequence is then scaled with respect to the size
of the actual failure relative to that of the reference landslide and the
vulnerability of the facility given its actual location relative to the influence zone
of the landslide. The reference landslide is taken to be a 10m wide failure of 50m’
volume.

Extracts from the paper by Wong, Ho and Chan [3] describing in detail the
development of the generalised consequence model for landslides is attached in
Annex H.

Facilities at Risk due to Slope Failure

The main facility for consideration in this study is the road and footpath at the
toe or crest of the slope. The population at risk are the road users who are
essentially vehicle users. The other facilities that may be at risk are footpaths and
buildings. The present study considers slopes along roads and therefore
buildings at the toe of slope are not expected. Buildings if any, may be found on
the opposite side of the slope toe. However, such buildings are few and are not
of main concern to the study.

Footpaths are found in almost all the roads. For the roads in HK, footpaths are
mostly found on the opposite side from the slope toe and footpath users may
therefore be vulnerable to both down slope failures and debris from upslope
failures. Fatalities of pedestrians is considered along with adjacent roads as
explained in Annex A.

Vulnerability Factors

The vulnerability factors, corresponding to different mechanisms of failure and
to different types of facility at different proximity, have been derived by GEO [1],
based on consideration of the worst credible limnit of the debris mobility, an
assumed range of variability of debris mobility and the probable degree of



Table 4.1a

Vulnerability Factors for Roads at Toe of Cut Slopes

l

I

Failure Volume (m3)

Runout Angle of Debris (degrees)

201025 | 251030 | 301035 | 351040 | 40to45 | 451050 | 50to 55 | 55t0 60 >80
<20 0.0015 0.0065 0.019 0.042 0.072 0.095 0.1
20to 50 0.03 01 0.23 0.37 0.47 0.5 0.5
50 to 500 0.0015 0.078 0.26 0.48 0.63 0.69 0.7 0.7
500 to 2000 0.01 0.15 0.48 083 | 095 0.95 0.95 0.95
> 2000 0.01 0.15 0.48 0.83 0.95 0.95 095 0.95 0.95
Table 4.1b Vulnerability Factors for Roads at Crest of Fill Slopes o

[

Failure Volume (m3})

Crest Distance (m)

<3m 3to6m | 6to10m
<20 0.0075 | 0.00025
20 to 50 0.0375 | 0.00125
50 to 200 0.15 | 0.005 Bl -
200 to 1000 0.4 0.04 0.002
>1000 0.54 0.074 0.002 N

6L



Table 4.1c

damage for a particular tacility at a given proximity.

The vulnerability factors for failures from cut slopes and fill slopes, are given in
Table 4.1a and 4.1b respectively.

The vulnerability factors for cut slopes (ie, upslopes) are expressed in terms of
runout angle of debris for a range of failure volumes. The runout angle (or the
shadow angle) is estimated for different slope heights and distances from the toe
of the slope. For a given failure volume and slope height, vulnerability factors
are estimated considering different lane sections separately as the affected
facility and are then averaged. For example, if it is a two lane road, the
vulnerability factor for a given failure volume and slope height is the average of
vulnerability factors considering first lane and 2nd lane separately (see Annex C,
sheet 'Up V factors' for details). This approach is adopted since fatality estimates
are correlated to AADT and AADT represents traffic on all lanes in a given road.

The vulnerability factors for fill slope (downslope) failures are expressed in
terms of crest distance (ie distance from the edge of the slope for facility at the
crest which represents the depth of the landslide) for a range of failure volumes.
The crest distances considered are 0 to 3m, 3 to 6m and 6 to 10m. Figure 4£.1a
depicts the influence zone for cut slope and fill slope failures

Estimation of Shadow Angle

The shadow angle, defined as the angle of the line that joins the toe facility to the
slope crest, is estimated for different lane sections of the road for the three
different slope heights based on simple geometry as shown in Figure 4.1a. It is
assumed that the slope angle is 60° (based on the data on cut slope features from
maps).

shadow angle = tan™ ( slope height/[distance from slope toe +
{stope height/tan(slope angle)}])

Slope Heights

As discussed in the Section 3 on Frequency Estimation, three slope height ranges
are considered. These are <10m, 10 to 20m and >20m. For the purpose of
estimating runout angle based on slope height, an equivalent height
representative of the average for each range of slope heights is considered.

Slope Height Range
Range Average
<10m 7.5m
10 to 20m 15m
>20m 30m

[t is further assumed that each lane section is about 3m wide for the first two
lanes closest to the slope toe and 5m for lanes beyond it. This accounts for the
narrow width of two lane roads and the increase in width as the number of lanes
increases. The shadow angle is estimated by considering the distance from the
slope toe to the centre of a given lane section.



Table 4.1d Estimation of Shadow Angle for Lane Sections

Lane Distance from Shadow Angle for Slope Heights
Adjacent to Slope Toe 7.5m 15m 30m
Slope

1 1.5m 52 56 58

2 45m 40 49 54

3 &m 31 42 50

4 12.5m 24 35 45

5 17.5m 19 30 41

6 22.5m 16 26 37

412 Scale Factor

The scale of failure for an actual failure is expressed in terms of a scaling factor
with respect to the reference landslide (which has a width of 10m). The scaling
factor is derived as the ratio of the width of the actual landslide to the width of
the reference landslide, taking due account of the width of the affected facility.
For road sections, however, the width of the road section (which should be read
as the length of the road section) is mostly higher than the landslide width.

The width of landslide for different volume ranges is taken from the previous
study by GEO as given in Table 4.1e. These are derived based on experience and
analysis of historical landslide data.

An analysis of the incident data set for BRIL roads for a correlation between
landslide width and volume could not be carried out due to inadequate data.
Landslide widths are noted in very few records. It may be noted that any
correlation between volume and width may require to consider slope height as
the three are interrelated by geometry. However, derivation of such a correlation
is beyond the scope of this study.

The scaling factors for different volume ranges are given in Table 4.7e. These are
different for cut slope and fill slope failures.

Table 4.1¢ Scale Factor for Landslide Widths

Valume Range (m3) Average Width Scale Factor
Cut slopes

<20 4 0.4
20to 50 7 0.7
50 to 500 15 1.5
500 to 2000 20 2
>2000 25 25
Fill Slopes

<20 6 0.6
20 to 50 10 1
50 to 200 15 1.5
200 to 1000 20 2

> 1000 40 4
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Expected Number of Fatalities for Reference Landslide

The expected number of fatalities for a given BRIL road with certain traffic flow
is derived from a previous study by GEO [2] which had produced a generalised
consequence model for a reference landslide. GEO had subsequently improved
on this to produce nomographs relating actual AADT {Annual Average Daily
Trattic) and number of lanes of road to a facility group number. Each facility
group number has an associated number of fatalities. The nomographs relating
AADT and number of lanes to the facility group number is included in Annex A,
The assumptions involved in the estimation are also included in Annex A. The
fatalities corresponding to each facility group number are given in Table 4.1f.

Following the above approach, the expected number of fatalities for the reference
landslide is estimated for all the BRIL roads as given in Table 4.1g.

Fatalities Corresponding to Facility Group No.

Facility Group No. Expected No. of Fatalities
1 3
2 1
3 025
4 0.03
5 0.001

The AADT values for BRIL roads are based on actual traffic data for 1995. Actual
AADT values for 1994 are also available and it is found that the growth/ decline
in traffic are within a band of 5% for most of the roads except for a few which
show a high increase such as Nam Fung Road (20%)}, Stubbs Road B (38%) and
Castle Peak Road (35%), Tuen Mun Road D (8%). Since the facility group number
corresponds to a range of AADT values (as can be seen from Figure Al in

Annex A), increase in traffic by about 10% for 1996 or 1997 is not expected to
affect the fatality estimates except for a few roads, listed below, which are on the
borderline of two facility group numbers.

Kennedy Road;

Peak Road, section A &B;
Repulse Bay Road A;
Stubbs Road B;

Tai Tam Road.

The above roads have been considered as facility group number 2 instead of 3
based on the expected increase in AADT. The expected number of fatalities will
therefore increase from 0.25 to 1.

[t may be noted that since the generalised consequence model for estimation of
fatalities is derived for a reference landslide (of 50m®, scaling factors as
described in Table 4.1e serves to scale up or down the actual landslide volume
with respect to the reference landslide volume in terms of landslide width.



Table 4.1g : Estimation of Expected No. of Fatalities for BRIL Roads based on AADT and No. of Lanes

Class of 'Actuai AADT |Facility  |Expected No.

Road Name | Section| Road |Category| No. of Lanes 5(1995) Group No. lof Fatality
HK |
Cape Coltinson Road |A LD c 2 450 4 0.03
Cape Collinsan Road |B LD C 2 450 4 0.03
Chung Hum Kok Rd | LD C 2 1300 4 0.03
Isiand Road { PD B 2 16890 2 1
Kennedy Road DG C 2 10610 2 1
Magazine Gap Road bk C 2 14980 2 1
Nam Fung Road Do B 4 10110 3 0.25
Peak Read A Do C 2 11470 2 1
Peak Road B B]8] cC 2 10120 2 1
Pokfulam Road A PD B 4 36160 2 1
Pokfulam Read B FD 8 4 25050 2 1
Repuise Bay Road  |A bbB c 2 12300 2 1
Repulse Bay Road |B PC B 2 14370 2 1
Stubb's Read A CD C 2 21070 2 1
Stubb's Road B oD c 2 11270 2 1
Tai Hang Road DD | C 2 14870 | 2 1
Tai Tam Road PD B 2 10800 2 1
Victoria Road A CD C 2 5410 1 3 0.25
Victoria Road B DD C 2 7860 3 0.25
Yee King Road DD C 2 14150 2 1
'ME .
Clear Water Bay Rd RA B 4 32950 2 1
Kwun Tong Road uT A 4 156120 1 3
Sai Sha Road RA B 2 5310 3 0.25
Tai Mong Tsai Road |A RA B 2 6000 2 0.25
Tai Mong Tsai Road  |B RA B 2 600C 2 0.25
Tai Mong Tsai Road |C LD C 2 4120 3 0.25
Tai Mong Tsai Road |D LD C 2 4120 3 0.25
Tai Po Read A FD B 4 8190 3 0.25
Tai Po-Read B RA B 4 5840 3 0.25
Tai Po Road IC RA B 4 5840 3 0.25
MW :
Castle Peak Road RA B 2 12980 pa 1
Route Twisk A RA B 2 6270 3 0.25
Route Twisk B RA B 2 7250 3 0.25
Route Twisk C RA B 2 7250 3 0.25
South Lantau Road  |A RA B 2 2980 4 0.03
South Lantau Road |B RA B 2 1210 4 0.03
South Lantau Road  |C RA B 2 1210 4 0.03
[ Tuen Mun Read A EX A 5 96120 1 3
Tuen Mun Read B EX A 8 896120 1 3
Tuen Mun Road cC EX A 6 85410 1 3
Tuen Mun Road D EX A 6 95470 1 3
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4.2 FATALITY ESTIMATION FOR BOULDER FALLS

The consequence of boulder fall is estimated from the methodology proposed by
Bunce et al [11}. The model evaluates the probability of a falling rock of size
greater than 150mm diameter hitting a moving vehicle based on the fraction of
the road occupied by a vehicle which is defined as the probability of spatial
impact given a rockfall,

P(S:H) = (AADT * Length of vehicle)/{average vehicle speed *24,000)

The average vehicle speed is taken as 70 km per hour while the length of the
vehicle is assumed as 5Sm. AADT is the annual average daily traffic, ie the
number of vehicles per day while 24,000 is the conversion factor for units.

The probability that a rock hits a vehicle is then given by,
P(S) = 1-{1-P(S:H)}™
where, Nr is the frequency of rock fall per year.

The probability of loss of life of an occupant given a vehicle is hit by a rock is
assumed as 0.2. Although this is a function of size of rock, the number of
occupants in the vehicle, the location and nature of impact, the capability of the
vehicle to protect the occupants etc, detailed modelling has not been included.

Similarly, the consequences of a moving vehicle hitting a fallen rock can be
estimated [11). The effective vehicle length is assumed to be half the driver's
decision sight distance which is estimated as 250m at a vehicle speed of about
70km/hr. Substituting this value (which is 125m) for length of vehicle' in the
equation for P(S:H), and assuming; that the probability of loss of life of an
occupant is 0.1 (following collision), the PLL due to moving vehicle hitting a
fallen rock is estimated. This predicts a PLL of about one order of magnitude
higher than for the case of a moving vehicle hit by a falling rock.

The effect of a falling rock on a stationary vehicle is not considered here as it is
expected to have a much lower probability of occurrence. However, for roads
more prone to congestion this may become significant.

4.3 ESTIMATION OF DURATION & EXTENT OF LANE/ROAD CLOSURE
4.3.1 Overview

Information on lane/ road closure following landslips was provided by the
Highways Department for the years 1994 to 1996. The data however pertain to
both BRIL and non-BRIL roads.

Information on landslide volumes corresponding to incidents of lane closure was
obtained from the annual GEO reports on landslides. Lane closure data is
available for 113 incidents while data on landslide volumes are available for only
102 of these incidents.

The number of incidents based on slope type and the number of incidents for
different volumes ranges are summarised in Table 4.3a and 4.3b.



Table 4.3a

Table 4.3b

4.3.2
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Lane Closure Incidents by Slope Failure Type

Slope Failure Type No. of Incidents Proportion
Cut 71 69.6%
Rock fall 11 10.8%

Fill 6 5.9%
Natural slope 6 5.9%
Boulder fall 4 3.9%
Retaining wall 1 1%

Others 3 2.9%

Total 102

Volume Distribution for Lane Closure Incidents

Volume Range () No. of Incidents Proportion
<5 20 19.6%
5to20 33 32.3%

20 to 50 24 23.5%

50 to 500 20 19.6%

500 to 2000 4 3.9%

> 2000 1 1%

Total 102

Since the number of incidents of failure volumes >500m’ resulting in lane closure
are very few, it is difficult to derive any correlation between type of slope failure
and duration of lane closure for these high volume range failures. Similarly,
there is only one incident in the range >2000m®, which is of 14,000m® volume
that resulted in 47 days of lane closure.

The section on Frequency Estimation has considered downslope failures (which
are assumed as fill slopes) separately. One of the reasons is to account for
possibly longer duration of closure following the damage to the stability of the
road section. However, considering the limited amount of data on lane closure
from fill slope failures, it is difficult to draw any conclusion on whether
downslope failures result in extended lane closure.

The analysis therefore includes all incidents of slope failure. However, the
duration of lane closure has been analysed separately for each volume range
(similar to the approach on Frequency Estimation).

One Lane Closure

The data set for lane closure analysis is presented in Annex B. The number of
days of closure of one lane and more than one lane have been combined to
produce a cumulative value for closure of the first lane from the toe of slope.



Table 4.3¢
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The data set is plotted on graphs for each volume range (<20m’, 20 to 50m?’, 50 to
500m?, 500 to 2000m>) to identify any trend between duration of closure and
landslide volume. These are presented in Annex B.

[t can be seen from the graphs in Annex B that there is no linear correlation
between duration and volume. It is not necessary, however, that a linear
correlation must exist since it can be expected that the duration of closure will
reach a certain maximum value and remain the same for volumes higher than
that corresponding to the maximum duration.

The data set is so widely distributed (that for a certain volume say 10m?, the
duration varies from 0.3 days to 50 days) that either there may not be any
correlation at all or it requires a detailed multiple regression analysis or a
detailed analysis of the factors involved in each incident of road closure .

It may be difficult to derive a correlation unless each of the incidents is analysed
for reasons that resulted in closure. The requirement for closure may depend on
a number of factors:

¢ volume of debris;

* whether slope remedial work is required following debris removal;

* nature of slope remedial work -temporary or permanent remedial measures;

* extraneous factors such as road repair work;

» possible demand on emergency services and/or geotechnical resources due to
a number of simultaneous incidents;

» where the incident resulted in injury or death, duration may be extended to
establish the cause of failure and carry out permanent remedial measures.

The volume of debris, therefore may not be the only parameter in the correlation
although it appears to be the main deterministic parameter.

- Considering the difficulties in establishing a correlation, a probabilistic approach

to estimate the duration of closure may be appropriate. For each volume range, a
range of duration can be considered with associated probability, as included in
the tables in Annex B. However, for the analysis here, only values representative
of the mean are adopted for each volurme range, as given in Table 4.3c.

Duration of Closure for 1st Lane

Volume Range (m®) Duration (days)
<20 10
20 to 50 20
50 to 500 30
500 to 2000 40
>2000 40

Similar values for duration of closure of 1st lane are adopted for upslope and
downslope failures.
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Table 4.3d

Multiple Lane Closure

The analysis presented above considered all incidents of lane closure irrespective
of the number of lanes involved as each of these incidents would have caused
minimum of cne [ane closure. Therefore the analysis could be regarded as
pertaining to minimum one [ane closure.

Of the 102 incidents for which duration of lane closure and number of lanes is

available, the distribution of incidents with respect to number of lanes is given in
Table 4.34.

Breakdown of Lane Closure Incidents by No. of Lanes

No of Lanes Closed No. of Incidents Proportion
Only one lane closed 61 59.9%

Two lanes closed inittally followed by 18 17.6%

one lane closure

Two lanes closed throughout 19 18.6%
More than 2 lanes closed, 3 or 4 lanes 4 3.9%
initially followed by 2 lanes

Total 102

The incidents involving closure of 2 lanes followed by closure of 1 lane, incidents
involving closure of 2 lanes throughout the period of closure and incidents
involving closure of more than 2 lanes are analysed separately as given in

Table 4.3e, 4.3f and 4.3g. It can be expected (for upslope faitures) that closure of
more than one lane is required primarily for clearing debris while closure of one
lane is required for slope repair.

An analysis of incidents involving closure of 2 lanes initially followed by closure
of one lane reveals that the duration of closure of 2 lanes has a mean of 5 and a
standard deviation of 5. This is in line with the expectation that the closure
relates to debris removal.

An analysis of incidents involving closure of 2 lanes throughout the period of
closure reveals the same trend as the analysis for closure of single lane as
explained in Section 4.3.2 in that there is no obvious correlation between closure
of 2 lanes and landslide volume. If incidents involving less than 10 days of
closure are excluded, there are 10 remaining incidents with duration range
between 14 to 145 days. Further excluding the incident involving 145 days, gives
an average closure time of 30 days. The reason for closure of 2 lanes for such a
long period for incident volume ranging from 6 to 80m* may possibly be
explained as due to specific slope repairs.

[t is assumed that the duration of closure of the 2nd, 3rd or 4th lane from the
slope toe is dependent only on the time taken to clear the debris for failures from
cut slopes. Although closure of more than one lane is dependent on failure
volume, in the absence of specific correlation some assumptions may be
required. This is given in Table 4.3h.

The duration of closure of the first lane to the slope toe is, however, dependent
on the time required for slope repair and therefore values as derived in Section
4.3.2 is adopted.



Table 4.3e Incidents [nvolving 2 Lane Closure Followed by 1 Lane Closure
: [
Duratian No of lanes |Volume

Incident No (days) closed {m3) Results
MW35/10/2B 1.26 2 2 mean 4.95
HK94/8/128 18 2 5 sid_dev 512
MES4/8/68 1 2 10
MW94/8/25B 0.15 2 10
K96/9/1B 0.25 2 20
ME94/7/9B 11 2 30
MES4/7/208 5 2 40
HK94/7/32B 2 2 40
K94/7/48 5 2 45
MES4/6/28 1 2 80
ME95/8/198 3 2 80
K94/7/58 1 2 140
MES4/8/248 1223 2 150
MES5/3/108 8.29 2 240 I
MES4/7/4B 0.79 2 260 i
MWO4/7/25B 1.69 2 275 !
MWa4/7/18B 9.07 2 700 :
ME9S5/8/118 8.29 2 2000 i
Table 4.3f Incidents Involving 2 Lane Closure

Duration | Nooflanes | Volume
Incident No (days) closed {m3) Resuits
HK94/7/3B 7 2 2 mean 24.39583
HKS5/6/3B 3 2 2.5 std_dev | 34.05145
HK94/7/158 39 2 6
HK95/8/178B 37 2 8
HK94/7/368B 4 2 9
KD4/7/2B 28 2 10
HK94/7/16B 22 2 15
ME95/8/4B 0.71 2 15
ME94/8/23B 5 2 20
MwWS4/8/58 145 2 20
HK96/9/4 25 2 30
HK85/8/778B 14 2 40
Mwe4/7/16B 16 2 45
MES5/10/1B 1 2 S0
HK95/8/16B 43 2 60
MES4/7/31B 47 2 80
ME®94/8/32B 0 2 100 !
MEQ4/8/22B 2.42 2 240

i
Table 4.2g Incidents Involving More than 2 Lane Closure
I

Duration | Nooflanes | Volume
Incident No {days} | closed o {m3)
MWo5/8/21B 0.28 2 1 10
MWE5/8/21C 9.23 3 i 10
HK95/8/158B 17.00 2 20
HK95/8/150 19.00 | 4 : 20
HK95/8/28 300 | 2 50
HK@5/8/2D 6.00 4 50
K94/7/118B 22.00 2 150 |
K94/7/11D 38.00 4 150 !
Note: !

The suffix B,C,D to the incident no, correspond to the same incident resulting in

clasure of 2, 3 and 4 lanes respectively for different periods.

[
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Assumptions on Duration of Closure for 2nd, 3rd & 4th Lane

Volume Range (m® Duration of Closure {(days)
2nd lane 3rd lane 4th lane
<20 1 0 0
20 to 50 3 0 0
50 to 500 5 1 0
500 to 2000 10 5 3
=>2000 30 7 5

It is assumed that only 4 lanes are affected at most.

For downslope (ie, fill slope) failures, it is assumed that the 2nd lane from the
crest of slope is affected only for large failures >1000 m® and that the duration of
the 2nd lane closure is assumed to be the same as the duration for first lane
closure.

It may be noted that closure of 2nd lane, for example, implies closure of 1st lane
also. Therefore for estimating economic loss {see Section 4.4.4) due to lane
closure, the duration of closure of each lane is estimated as illustrated below:

For volume > 2000m?, affecting a 2 lane road,

duration of closure of 2 lanes = 30 days
duration of closure of one lane only = 40 - 30 =10 days.

Probability of Lane Closure

Not all incidents of landslides may result in lane /road closure as it is dependent
on the failure volume, debris run-out distance etc. The probability of lane/road
closure is correlated with failure volume here. An analysis of all incidents of

- landslides affecting a road facility during the year 1995 [12] was carried out to

determine the probability of an incident causing lane closure. This is
summarised in Table 4.31.

Probability of Closure of One or More Lanes (based on ref.[12])

Volume Range (m®) No. of incidents No. of incidents Probability of
affecting road resulting in lane incident causing 1 or
facility closure more lane closure

<20 81 50 06

20to 50 16 16 1

50 to 500 8 8 1

>500 3 3 1

Urnknown 7 7 1

Incidents with volume less than 20m?, which did not result in lane closure are
reported as having affected the pedestrian pavement. For roads which do not
have a pedestrian pavement at the toe of slope, the probability of incident
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causing 1st lane closure can be considered as higher than 0.6. Also, 9 cut of 50
incidents with volume less than 20m? resulted in only partial closure of a lane.
Therefore the probability value of 0.6 may be appropriate.

For downslope failures, the probability of incident causing one lane closure is
assumed lower than that for upslope failures. The values assumed are 0, 0.2, 0.5,
0.7 and 1 for corresponding volumes of < 20 m’, 20 to 50 m’, 50 to 200 m?, 200 to
1000 m’® and > 1000 m® respectively.

The probability of incidents resulting in 2 or more lane closure is derived from
two sources, from ref. [12] and from road closure data provided by Highways
Department described in Section 4.3.1 to 4.3.3.

Based on ref. [12], the probability of incident resulting in 2 or more lane closure
is derived as given in Table 4.3]. It is assumed that all roads have at least 2 lanes
(information on number of lanes are not readily available and hence the
probability of closure of 3rd and 4th lane cannot be derived from ref.[12]).

Probability of Closure of Two or More Lanes (based on ref.[12])

Volume Range {m?) No. of incidents No. of incidents Probability of
affecting road resulting in 2 or incident causing 2
facility more lane closure or more lane closure

<20 81 4 0.05

20to 50 16 6 0.38

50 to 500 8 7 0.88

>500 3 3 1

An alternate approach is to examine the road closure data provided by the
Highways Department as described in Section 4.3.1 fo 4.3.3. The number of
incidents of lane closure that resulted in 2 or more lane closure can be derived as
given in Table 4.3k.

Proportion of Lane Closure Incidents Involving Two or More Lanes (based on
data from HyD)

Volume Range (m?) No. of incidents No. of incidents Proportion of lane
resulting in lane resulting in 2 or closures with 2 or
closure more lane closure more lane closed

<20 50 13 0.26

200 50 23 13 056

50 to 500 19 11 0.58

>500 4 2 0.5

Since the above data includes only incidents that resulted in lane closure, for
landslide volumes < 20m?® (which do not always cause lane closure), the overall
probability of 2 or more lane closure given a landslide should be lower than that
derived in Table 4.3k. For landslides of higher volumes, which result in at least
one lane closure, the probability values derived above can be regarded as the
overall probability of 2 or more lane closure given a landslide.
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Based on the discussion above, the following assumptions on 2nd, 3rd and 4th
lane closure probability are derived. This is given in Table 4.3.

Assumptions on Probability of Closure for 2nd, 3rd & 4th Lane

Volume Range (m% Probability of Closure
2 ar more 3 or more 4 lanes
lanes lanes

<20 0.05 0 4]

20 to 50 03 0 0

50 to 500 0.5 0.1 C

500 to 2000 07 03 01

>2000 1 1 0.5

The values for probability of closure given in Tables 4.3i and 4.3! are cumulative
values. For example, in the event of an incident of volume > 2000 m® affecting a 4
lane road, the probability of closure of all 4 lanes is estimated as 0.5 and that of
all 3 lanes is estimated as 0.5, (ie, 1 - 0.5).

The approach described above for estimation of duration and extent of
lane/road closure is applied to landslides only. For boulder fall incidents, the
following assumptions are made:

+ road closure will be limited to a maximum of one lane;
* duration of closure will be for a maximum of 5 days;
* the proportion of boulder fall events leading to lane closure is assumed as 0.6.

Simultaneous Closure of Adjoining BRIL Roads

GEO have raised concerns that simultaneous closure of adjoining BRIL roads
which may possibly serve as diversion routes may risk causing a great deal of
inconvenience to the commuters than just an increase in travelling time.

[t is possible that a localised extreme rainfall affecting adjoining BRIL roads will
increase the chance of simultaneous occurrence of landslides resulting in closure
of both the roads. An approach for estimating the probability of such an event is
given below which is essentially based on interpretation of the historical data.
This however, does not include a detailed analysis of the historical data to
identify the cause of failure (ie, if it is rainfall induced) and correlate each
incident with the rainfall data for that period.

Based on the location of BRIL roads and a limited understanding of the transport
network, the following roads are identified as alternate routes:

Castle Peak Road and Tuen Mun Road;
Pokfutam Road and Victoria Road;

Upper Stubbs Road (B) and Magazine Gap Road;
Tai Tam Road and Repulse Bay Road.

The roads need to be considered by region, ie HK, ME and MW as firstly these
routes serve a particular region and also since the rainfall may be region
dependent.
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The incident dates are available from incident reports for 350 incidents (it may be
noted that analysis here is based on incident record dates for BRIL roads and has
no relation to the road closure data presented in Section 4.3.2 to 4.3.3).

Based on the incident dates, all incidents that occurred within 7 consecutive
calendar days are grouped together as any two incidents within that period can
be considered to affect the availability of the road taking into account the time
required to clear the debris. The grouping of incidents period wise for all BRIL
roads is given in Annex G.

It may be noted that there are no incidents of simultaneous occurrence on
Magazine Gap Road and Stubbs Road B (Upper).

An estimate of the number of incidents that occurred on BRIL roads that serve as
alternate routes during the same time period are summarised in Table 4.3m. The
probability of incident occurring simultaneously as on alternate road is also
given in Table 4.3m. However, this does not include the probability of road
closure given an incident which is estimated separately.

Simultaneous Complete Closure of Adjoining BRIL Roads

Simultaneous occurrence of incidents on adjoining BRIL roads may result in a
range of possibilities:

* partial closure of both the adjoining roads;
* partial closure of one road and complete closure of the other;
¢ complete closure of both the roads.

Tuen Mun Road is a 6 lane road while Castle Peak Road is a 2 lane road. As
discussed in Section 4.3.3, closure up to 4 lanes only have been considered.
Therefore simultaneous closure of Tuen Mun Road and Castle Peak Road are
considered unlikely.

Pokfulam Road is a 4 lane road while Victoria Road is a 2 lane road. The
probability of closure of 4th lane is considered only for volumes greater than
500m’, as given in Table 4.31. The probability of an incident greater than 500m? is
considered unlikely based on the volume distribution for Pokfulam Road (both
A and B) as given in Annex I. Therefore simultaneous closure of Pokfulam Road
and Victoria Road is unlikely.

The only combination remaining is Repulse Bay Road (both A and B) and Tai
Tam Road, both of which are two lane roads. The methodology for estimating
the probability of simultaneous complete closure of both the roads is described
below.

In order to estimate the probability of simultaneous closure of both roads, the
incident data may require to be expressed as probability of incident occurring on
both roads given an (intense) rainstorm assuming that only rainstorms can
trigger simultaneous failures.

Based on data in Annex G, it can be seen there are about nine time periods when
a large number of incidents have occurred on different roads during the same
time period. Assuming that these pertain to the period of intense rain storm,
there have been nine intense rainstorms over the 13 year period which caused
failures in either Repulse Bay Road or Tai Tam Road. Among these 9 time
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Table 4.3m : Probability of Simultangous Occurrence of Incidents on BRIL Roads that serve as

Alternate Routes
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No. of incidents during the same time period as the
alternate road 0 8 | 14 4 3 3 3
No. of time periods when simuitaneous occurrence of
incidents on alternate roads reported a 4 4 | 2| 2 31 3
Probakility of incident cceurring simultanecusly as on E
alternate road 0 0.8 0.56{0.11[0.25, 0.09;0.27
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periods only on two occasions, there have been simultaneous tailures on Tai Tam
Road and Repulse Bay Road.

An alternate approach for estimating the number of intense rainstorms per year
is to consider the number of landslip warnings issued. The average number of
landslip warnings issued is 3 per year for the period 1984 to 1995 {13]. The total
number of intense rainstorms during the period 1984 to 1996 may therefore be
taken as 39 and the probability of a simultaneous incident in Tai Tam Road and
Repulse Bay Road is derived as 2/39.

P (of simultaneous occurrence of incidents given a rain storm) = 2/39 = 0.05

P (incident in Tai Tam Road causing road closure) =0.08

{(see Table 4.3n)

P (incident in Repulse Bay Road causing road closure) =0.12

{see Table 4.3n)

P (simultaneous road closure) = (.05x0.08x0.12
=48x10*

where,

P is probability.

However, this probability value needs to be expressed in terms of frequency for
any meaningful application. The probability of simultaneous closure derived
above is multiplied with the average number of intense rain-storms per year to
derive the frequency of simultaneous closure.

The frequency of simultaneous closure of adjoining BRIL roads is therefore
derived as 4.8 x 10™ x 3, which is 1.4 x 10~ per year, ie, once in 694 years.

Probability of Incident Resulting in Complete Road Closure

Volume Range (m*)  Volume Probability  Probability of 2nd lane  Overall

(refer Annex I) closure given failure probability of road
(refer Table 4.31) closure

Tai Tam Road

<20 0.87 0.05 : 0.04

20 to 50 011 0.3 0.03

50 to 500 0.02 0.5 0.01
Total 0.08
Repulse Bay Road

<20 0.76 0.05 0.04

20 to 50 0.2 0.3 0.06

50 to 500 0.04 0.5 0.02
Total 0.12

Simultaneous Partial Closure of Adjoining BRIL Roads

Three cases of simultaneous partial closure are possible when both the roads are
of two lanes, as in the case of Tai Tam Road and Repulse Bay Road:

* simultaneous partial closure of both Tai Tam Road and Repulse Bay Road;
» simultaneous complete closure of Tai Tam Road and partial closure of
Repulse Bay Road;
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* simultaneous complete closure of Repulse Bay Road and partial closure of Tai
Tam Road.

Several other cases of partial closure may occur where the number of lanes is
more than two. The approach for estimating the probabilities of various cases of
simultaneous closure is however, similar.

The probability of closure of one lane only in Tai Tam Road and Repulse Bay
Road is derived as given in Table 4.30 for different volume ranges. The
probability of one lane closure only is the difference in probability of incident
causing 1 or more lane closure (as given in Table 4.3i) and the probability of
incident causing 2 or more lane closure (as given in Table 4.3{). The probability of
simultaneous partial closure of both the roads is estimated as follows:

P(partial closure
of both roads) = P(simultaneous incidents)*P(incident in Tai Tam Rd
leading to one lane closure)* P(incident in Repulse Bay
Rd leading to one lane closure)
= 0.05x0.57x0.58
= 0.017

The frequency of simultaneous partial closure of both roads is derived as
0.017 * 3 rainstorms per year, which is 0.05 per year, ie once in 20 years.

Probability of Incident Resulting in Partial Road Closure

Volume Range (m?) Volume Probability  Probability of one Overall probability
(refer Annex]) lane closure only of lane closure
given failure

Tai Tam Road

<20 0.87 0.55 0.48
20 to 50 0.11 0.7 0.08
50 to 500 0.02 0.5 0.01
Total 0.57
Repulse Bay Road

<20 0.76 0.55 0.42
20 to 50 02 0.7 G.14
50 to 500 0.04 0.5 0.02
Total 0.58

The probability of simultaneous complete closure of Tai Tam Road and partial
closure of Repulse Bay Road is estimated as follows:

P(partial closure of one &
complete closure of other) = P{simultaneous incidents)*P(complete closure of
Tai Tam Rd})* P(partial closure of Repulse Bay Rd)
= 0.05x0.08x0.58
= 0002

The frequency of simultaneous complete closure of Tai Tam Road and partial
closure of Repulse Bay Road is derived as 0.002 x 3 rainstorms per year, which is
0.006 per year, ie once in about 167 years.
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The probability of simultaneous complete closure of Repulse Bay Road and
partial closure of Tai Tam Road is estimated as follows:

P(partial closure of one &
complete closure of other) =  P(simultaneous incidents)*P(complete closure of
Repulse Bay Rd)* P{partial closure of Tai Tam Rd)
= 0.05x0.12x0.57
= 0.003

The frequency of simultaneous complete closure of Repulse Bay Road and partial
closure of Tai Tam Road is derived as 0.003 x 3 rainstorms per year, which is
0.009 per year, ie once in about 111 years.

The overall probability of simultaneous closure is the sum of the individual
probabilities for various cases as derived above.

Overall P(simultaneous closure} =4.8 x 10* +0.017+0.002+0.003
=0.022

The overall frequency of simultaneous closure is estimated as 0.022 x 3
rainstorms per year, ie, 0.066 per year or once in about 15 years.

The probability of a localised extreme rainfall event affecting adjacent BRIL
roads will increase the chance of simultaneous closure of roads. The forecasting
of such events including the effects of spatial distribution of rainfall is fraught
with difficulties because of the many uncertainties involved. The assessment
presented above is essentially based on extrapolation from the available
historical data.

EconomIc Loss DUE TO RoAD CLOSURE

The criteria for computation of economic loss due to road closure have been
derived by the Financial Services Bureau which is described below. It may be
noted that the economic losses considered in this study cover only those related
to delay caused by road closure. Losses due to slope repairs, traffic accidents
brought about by landslides etc have not been considered. As such, the assessed
economic losses may be taken as lower bound estimates.

Increase in Travelling Time

The methodology for assessing the increase in travelling time due to road closure
(partial and complete), as previously suggested by the Financial Services Bureau
(ESB) is given in Table 4.4a. The increase in travelling time is estimated for
different categories of road and for different proportion of road closure, 25%,
50%, 75% and complete closure of the road.

The values presented in Table 4.4a are based on the initial suggestions put
forward by FSB. These have been revised subsequently by FSB whereby increase
in travelling time is expressed as a function of number of days of lane/road
closure. For ex., if increase in travelling time is about Smin for 1 to 3 days of
closure, it reduces to about 3 min for 4 to 7 days closure and reduces further for
more than 7 days closure. The implicit assumption in this approach is possibly
that lane/road closure may dissuade some road users from driving on the
affected road and therefore mav either take alternate routes or alternate modes of
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transport or possibly a better traffic management system will be in place. Opting
for alternate routes may still lead to increase in travelling time while opting for
alternate modes of transport may result in possible discomfort to passengers.

The values for increase in travelling time as given in Table 4.4a are therefore
retained for computation of economic loss.

Assumptions on Increase in Travelling Time due to Road Closure

Road Category Description Proportion of  Increase in Travelling Time
Category Lanes Closed  (minutes) for an Affected
Vehicle per Day of Lane Closure
Suggested Value
by FSB assumed for
this study
A Urban trunk roads, rural 25% or less 3to15 10
trunk roads, expressways 50% 10 to30 20
75% 20 to 60 30
Total closure 30 to 120 60
B Primary distributors, 25% or less 3tob 5
district distributors and 50% S5te 15 10
local distributors with 4 75% 15 to0 45 20
lanes or above, and rural Total closure 20t0 60 40
road types A
C District distributors and 25% or less lto3 2
local distributors with 2 50% 203 5
lanes and rural roads type 75% 3010 7
B Totalclosure 51020 10
D Rural feeder roads and 25% to total Oto5 3
other small roads not closure
classified by TD

Time Value for Passengers

The time value for passengers is assumed as HK$31 per hour per person (at 1995
prices) by the Financial Services Bureau, for the duration of increase in travelling
time due to road closure. This is based on the 1992 'Travel Characteristics Survey'
and adjusted for the rise in income of the road users.

The ‘Travel Characteristics Survey' [14] report of May 1993 (which was made
available to the Consultants) provides a time value of HK$ 57.91 and HK$ 39.89
per hour per person for car passengers travelling to work during congestion time
and free flow time respectively. This has been derived based on 'route choice
analysis’. This value is quoted at 1991 prices, which is equivalent to HK$ 77.6 (for
congestion time) at current 1997 prices, assuming a 5% increase every year. The
value (HK$31) suggested by the Financial Services Bureau, which is also based
on the Travel Characteristics Survey’ refers to the 'value for ride time' for car
passengers to work.

The resource values of time per person used for economic appraisals by the
Department of Transport in the UK is about £12.89 per hour for car drivers
travelling to work [15]. This is expressed in 1994 values and at current values and
prices, is about £13.88 per hour (ie, HK$ 174 @ 12.5 conversion rate), assuming a
2.5% increase each year. [t may be noted that the time value for non-working
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time is about one quarter of the value for working time.

Although the time value adopted in the UK is much higher than the value
suggested for Hong Kong, the time value of HKS$ 78 per hour per person in Hong
Kong is adopted for this study.

Additional Operating Costs

The approach suggested by the Financial Services Bureau assumes that the
vehicle has to travel longer distance at a slower speed of 30km/hr, due to the
likely congestion in other roads. For each kilometre travelled, operating cost of
HK$1.33 (at 1995 prices) was assumed based on the information contained in the
‘Comprehensive Transport Study and Freight Transport Study' by the Transport
Department of the Hong Kong Government. At current prices (1997), the
operating cost is estimated as HK$1.47 per km, assuming 5% increase every year.
The operating cost is then expressed as a function of travel time, ie, operating
cost of HK$1.47/km x speed of 30km/hr is equal to HK$ 44 per hour of travel
time.

Computation of Economic Loss Due to Road Closure

Based on the above, the economic loss of road closure per year is estimated as
follows:

Time cost = AADT * duration of closure * increase in travelling time * average
number of persons per vehicle * Time value

where,

AADT is the actual number of vehicles per day;

duration of closure is based on Table 4.3c and 4.3h weighted for probabilities of
closure as given in Table 4.3i and 4.3[ for each volume range;

increase in fravelling time corresponding to proportion of lanes closed is from
Table 4.4a (expressed in hours). The proportion of lanes closed is derived for each
road considering the total number of lanes and the number of lanes closed;
average number of persons per vehicle is assumed as 3.6;

Time value is HK$ 78 per hour.

Operating Cost = AADT* duration of closure * increase in travelling time *
operating cost per hour

where,
operating cost per hour is derived as HK$ 44 per hour per vehicle.

The total costs due to road closure given an incident is the sum of time cost and
operating cost. The annual cost of road closure is obtained from the product of
the frequency of occurrence of incidents for each road (see Table 3.1c), the
probability of given volume range, the probability of upslope/ downslope, and
the total cost due to lane closure considering weighted duration of closure (as
explained in Section 5.1.2).
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Implied Cost of Averting Fatality

The implied cost of averting fatality used in the ACDS study, 1992 [4] for the
Health and Safety Executive (HSE) was 92 million. This value has been widely
used in cost benefit analysis to determine the requirement of mitigation
measures.

The equivalent cost in Hong Kong is taken as HK$ 24 million. This value is
adopted in this study to determine the amount of justifiable investment to avert a
single fatality. There is an aversion by society to events with multiple fatalities
and therefore it is common in risk assessment to adopt an aversion factor for
multiple fatalities. The aversion factor could range from 2 to 20 increasing the
cost of averted fatality to HK$ 48 million to HK$ 480 million. However for the
present study no aversion factor has been applied.

The total cost of averted fatality is derived for each road as follows:

Cost of averted fatality due to incidents on each road = PLL for the road (per
year) * HK$ 24 million
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5.1.1

ESTIMATION OF RISK TO LIFE & ECONOMIC LOSS

The results of QRA are presented in terms of risk to life and economic loss.

Risk to life is expressed in terms of Potential Loss of Life (PLL). PLL is a measure
of societal risk which expresses the risk to the population as a whole and for each
scenario and its location. The PLL is the sum of the outcome of multiplying the
frequency of each incident with its associated number of fatalities as below:

PLL = ¥ BNy + E;N, # o +EN

PLL is an integrated measure of societal risk and is used for performing cost-
benefit analysis.

The PLL and the computation of economic loss are implemented in a2 workbook.

The Risk Assessment tool has been developed in Microsoft Excel v5.0 and
consists of two workbooks:

¢ pll.xls which calculates the potential loss of life associated with incidents on
each of the 41 BRIL roads; and

* eco.xls which computes the cost resulting from increased travelling time and
vehicle maintenance. It also includes the computation for cost of averting
fatality based on PLL.

In addition, the eco.xls workbook summarises data from both workbooks to
present total values for PLL, and economic cost for each of the BRIL roads.

The workbook is designed to be easily modified and annotated with explanafory
text for the users. The parameters can be changed and the results reworked. Each
workbook contains a number of worksheets, each of them performing a specific
task.

ESTIMATION OF PLL
Workbook for PLL (pll.xls)

The spreadsheets contained within the pll.xls workbook store data obtained from
analysis of incident records, and use this historic data to estimate frequency of
incidents of various scales on each of the BRIL roads. These values are used in
conjunction with vulnerability factors to estimate the PLL associated with
particular scenario (as listed on the "LS PLL" sheet). However, it should be noted
that the PLL values for each road are summed and presented in the eco.xls
workbook. The pll.xIs workbook consists of the following sheets:

Road Specific Data

This sheet lists data specific to each of the BRIL roads, ie the number of lanes,
length (in Km), AADT, etc. This information is used either directly in the "LS
PLL" spreadsheet {(in both pll.xls and eco.xls workbooks), and "Boulder Fall PLL"
sheet, or serves to direct the selection of information from other data sheets (from
either workbook).
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For example the number of lanes and category is used to determine the delay
resulting from lane closures, see sheets "Category Lane Time Delay” (which
utilises the "Time Delay" data sheet).

Scale Factors

The width of landslide for a given volume range is obtained from previous GEO
study. The scale factor is obtained by dividing this width by the width for the
reference landslide of 50m?, which is 10m.

Up Vol vs Height

This sheet presents the distribution of failure volumes corresponding to each
slope height range for upslope failures based on the modified volume
distribution derived for each road as given in Annex I. This sheet therefore
serves as a data source for the PLL computation.

Down Vol Distribution

This sheet presents the distribution of failure volumes for down slopes based on
the modified volume distribution derived for each road as given in Annex I. The
values given are divided by three to accommodate the distribution between the
three slope heights as they appear in the "LS PLL" sheet.

Down V Factor

This sheet presents vulnerability factors for down slope failures for different
volume ranges and at different crest distances.

Up V Factors Guide

This sheet stores the following defined tables "Shadow_Angle" and
"Vulnerability_Factors” as they relate to up slopes. The first table is the
"Shadow_Angle" table which presents the runout angle for debris (in degrees)
for combinations of slope height and a given lane's position relative to the slope
toe.

The "Vulnerability Factors" table presents values for particular failure volume
ranges and runout angles, as derived by GEO. The runout angle values in the
top row in fact each represent a range of values, where the lower limit is set by
the cell to its left. ie 55 means 50 to 55. This table is used in conjunction with the
above table by the "Up V Factors” sheet.

Up V Factors

This is a calculation only sheet which determines the appropriate vulnerability
factor for particular combinations of:

* failure volume range;

* slope height range; and

* lane position relative to an up slope.

The sheet uses information from the "Shadow_Angle" table, and the
"Vulnerability_Factors" table to select appropriate values.
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LS PLL

This sheet lists all possible combinations of:

* slope feature (up/down);

* incident volume ranges (< 20, 20 to 50, 50 to 500, 500 to 2000, > 2000 for
upslope failures and <20, 20 to 50, 50 to 200, 200 to 1000, > 1000 for downslope
failures); and

* Slope height ranges (<=10, 10 to 20, >=20).

for landslip incidents along BRIL roads.

This sheet draws together the appropriate information from the data sheets and
other calculation sheets to determine the PLL associated with each scenario.

Boulder Fall PLL

This sheet calculates the PLL associated with Boulder Falls on BRIL Roads. The
sheet uses the "Road Specific Data" sheet to obtain relevant information.

Example Calculation for PLL

Castle Peak Road is considered for illustration. References to text and tables
within the main body of the report and also to Annex C which contains the
worksheets in excel is provided.

Frequency Estimation
Landslide frequency

The frequency of landslides is given in Table 3.1d as 2.38 per year. See also sheet
'Road Specific Data' in Annex C under the column heading 'LS Frequency per
year'. The total number of incidents of landslides during the period 1984 to 1996
is also given in the same sheet under the column heading ' LS, RW, REF, WO'. The
incident frequency is derived from incident records attached in Annex F.
Incidents denoted as 'landslide’, ‘washout', rockfall' and 'retaining wall' under
the column heading ‘Type of Failure' in Annex F are included under 'landslides’.

Modification of Landslide frequency to account for slope improvement

The landslide frequency is modified to account for slope improvement works.
The total number of slopes identified along Castle Peak Road from the 1977 /78
Slope Catalogue is 67, as given in Annex D. The total number of slopes improved
to current geotechnical standards is two as given in Table E1 in Annex E. The
proportion of slopes improved to current geotechnical standards is therefore 5%,
as given in Table 3.54. This value is used in the 'Summary Results Sheet II' in
Annex C under the column heading 'Portion of slopes upgraded' as the reduction
factor for frequency of landslides and boulder fall. The modified landslide
frequency is 2.38 x (1-0.05) = 2.26 per year.

Boulder fall frequency

The frequency of boulder fall is given in Table 3.1i as 0.08 per year. See also sheet
‘Road Specific Data’ in Annex C under the column heading ‘Boulder fall
frequency per year'. The frequency is derived from incident records attached in
Annex F. The value is transported into the PLL calculation sheet 'BF PLL' in
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Annex C, under the column heading 'Boulder fall frequency per year'.
Up slope/ doum slope failure distribution

The proportion of upslope and downslope failures is given in Annex I, last sheet,
as 0.87 and 0.13 respectively. This is based on the data given in Annex F under
the column heading 'Relative to road'. This is transported into the PLL
calculation sheet LS PLL' in Annex C under the column heading 'slope’.

Slope height-volume distribution

Slope-height volume distribution for upslope failures and downslope failures is
derived in Annex I. The proportion of slopes with height <10m, 10 to 20m and
>20m is given as 0.22, 0.75 and 0.03 respectively in Annex I. This is based on
slope height data from maps as given in Annex D, under the column 'Height',

In Annex I, the proportion of incidents corresponding to various volume ranges
(without reference to slope height) and corresponding to different slope height
ranges are based on incident records in Annex F. The proportion of incidents
corresponding to various volume ranges (without reference to slope heights ) is
also given in Table 3.1d.

The modified volume distribution given in Annex I is then adopted in sheet 'LS
PLL' in Annex C, under the column heading 'height vol'. For ex., for Castle Peak
Road, the probability of failure volume <20m? from slope height <10m

is 0.23. A summary of the modified volume distribution for upslope failures is
also provided in sheet 'up vol vs height' in Annex C.

Similarly, the volume distribution for downslope failures is derived in Annex L.
This data is then transported to sheet 'LS PLL' in Annex C. A summary of the
modified volume distribution for downslope failures is also provided in sheet
‘Down vol distribution’ in Annex C. It may be noted that probability for a given
failure volume is divided into three, corresponding to three slope height ranges,
while transporting the data into sheet 'LS PLL'. For ex., for Castle Peak Road, the
probability of failure volume <20m? is 0.5, as given in Annex I. In the sheet 'LS
PLL" in Annex C, under the column heading 'height vol', corresponding to row
entry 'down’ under the column heading slope, the value is 0.17 for all the 3 slope
height ranges which adds up to 0.5.

Consequence Estimation - Fatalities

The details on BRIL road, such as number of lanes, class of road, road category
and AADT are given in Table 4.1g. This is transported into sheet 'road specific
data' in Annex C.

Vulnerability factors

Castle Peak Road is a two lane road, as given in Table 4.1g. The shadow angle is
estimated, considering the centre-point of each lane as the affected facility, for
three different slope heights, as shown in Figure 4.12 and as given in Table 4.1d.
For ex., the shadow angle for lane 2, for slope height <10m is 40.3 degrees.

The vulnerability factors for various run-out angle of debris (from upslope
failures) and for different failure volumes is obtained from the SAR-wide study
and given in Table 4.1a. This is also reproduced in sheet 'Up V Factors Guide' in
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Annex C. The vulnerability factor for a failure volume <20m’ and a facility at a
shadow angle of 40.3 degrees (which falls in the range 40 to 45 degrees} is given
as 0.019.

The vulnerability factor for each lane of the road is estimated for various volume
volumes and slope height range as given in sheet 'Up V Factors' in Annex C. The
average vulnerability factor is also given based on the number of lanes in a given
road. The vulnerability factor for lane 1 and lane 2 corresponding to failure
volume <20m”® and slope height <10m is 0.072 and 0.019 respectively. The
average vulnerability factor for a 2 lane road is therefore 0.0455. This value is
transported into sheet 'LS PLL' in Annex C under the column heading 'V Factor'
corresponding to row entry 'up' under the column heading 'siope’, '<20' under
'Failure vol range’ and '<10" under 'Height range'.

The vulnerability factors for down slope failures corresponding to various failure
volume ranges and crest distance is obtained from the SAR-wide data as given in
Table 4.1b and in sheet 'Down V Factors' in Annex C. For a 2 lane road, the
average of vulnerability factors considering crest distances of <3m and 3 to 6m,
corresponding to failure volume <20m? is given as 0.0039 in sheet Down V
Factors' in Annex C. This value is transported to sheet 'LS PLL' in Annex C under
the column heading 'V Factor' corresponding to row entry ‘down’ under the
column heading 'slope', <20 under Failure vol range' and <10 under 'Height
range'.

Scale Factors

The scale factors are given in Table 4.1e and also in sheet 'Scale Factors' in
Annex C. This is transported into sheet 'LS PLL' corresponding to each failure
volume range.

Expected number of fatalities

The expected number of fatalities for a reference landslide is estimated for each
road given its AADT and number of lanes, based on the relationship derived as
shown in Figure Al in Annex A. The values are given in Table 4.1g and in sheet
Road specific data’ in Annex C. This is transported into sheet LS PLL".

The column heading 'Consequence’ in sheet 'LS PLL' provides the number of
fatalities which is a product of values in columns 'V Factor’, 'Expected Fatality’
and 'Scale Factor".

Landslide PLL

The column 'PLL' in sheet 'LS PLL' provides the PLL value due to landslides
which is a product of values in columns 'LS Frequency per year', 'Slope’, 'Height
Vol' and 'Consequence’. The overall PLL for each road is summarised in sheet
‘Total PLL' and is obtained by summing up the PLL corresponding to each
failure volume range and slope height range.

Boulder Fall PLL

The PLL due to boulder fall is estimated based on the method described in
Section 4.2 and is given in sheet 'BF PLL' in Annex C. The inputs required for
estimation of PLL is AADT and boulder fal! frequency.
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EsTiMaTION OF ECONOMIC LOSS
Workbook for Economic Loss (eco.xls)

This workbook contains the following worksheets.
LS Eco

This sheet lists all possible combinations of:

* slope feature (up/down); and

* incident volume ranges (< 20, 20 to 50, 50 to 500, 500 to 2000, > 2000 for
upslope failures and <20, 20 to 50, 50 to 200, 200 to 1000, > 1000 for downslope
failures).

for landslip incidents along BRIL roads.

This sheet draws together the appropriate information from the data sheets and
calculation sheets to determining the economic loss associated with each
scenario.

BF Eco

This sheet calculates the economic loss due to lane closure following boulder fall
incidents.

Category Lane Time Delay

This sheet determines the expected delay (in minutes) that would result from the
closure of a given number of lanes on a road of specified total lanes and road
category. This sheet uses the Time Delay sheet to source information.

Up Volume Distribution

This sheets gives the volume distribution for upslope failures with no reference
to height. This is based on data contained in sheet 'Up Volume vs Height' in
pll.xls.

Closure Prob and Duration Guide

This table shows the cumulative probability of 1st, 2nd, 3rd and 4th lane closure
in the event of an incident of a given scale and position relative to the road. The
expected duration of the closure is also given (in minutes).

Weighted Closure

This table shows the weighted duration of closure for each lane considering the
probability of closure and the duration of closure.

Time Delay

This presents the values for increased travelling time (in mins) for different
proportion of road closure for each category of road.
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Parameters

This sheet allows for variables such as value of life, passengers per vehicle, and
time value of money to be varied.

Summary Result Sheet

This sheet sums values relating to economic loss and PLL values (obtained from
the pll.xls workbook) for each of the BRIL roads. The values that are summed
are from the "LS PLL" and "Boulder Fall PLL" spreadsheets. This sheet also ranks
the roads on various basis {ie, PLL, Time Cost, and Total Cost).

Example Calculation for Economic Loss

Castle Peak Road is considered for illustration. References to text and tables
within the main body of the report and also to Annex C which contains the
worksheets in excel is provided.

Implied cost of averting fatality

A value of HK$24 million is adopted as explained in Section 4.4.5 and given in
sheet Parameters' in Annex C. This value is multiplied with PLL to derive the
total cost of averting fatality as given in sheet ‘Summary Results Sheet' in
Annex C.

Economic Loss due to road closure
Duration of closure

The duration of closure of lane 1 is given in Table 4.3¢ for various volume ranges
which is reproduced in sheet 'Closure Prob and Duration Guide' in Annex C. The
duration of closure lane 2 to lane 4 is given in Table 4.3h which is also
reproduced in the same sheet. The values in Table 4.3¢c and 4.3k pertain to
upslope failures. It is further assumed that only 4 lanes are affected at most.

For downslope failures, duration of closure lane 1 is considered to be the same as
that for upslope failures. Closure of 2nd lane is considered only for failure
volume >1000m’ and the duration is assumed to be the same as that for lane 1
closure of corresponding failure volume.

Probability of Closure

For upslope failures, the probability of more than one lane closure is given in
Table 4.3i while the probability of closure of 2 or more lanes up to 4 lanes is given
in Table 4.31.

For downslope failures, the probability of closure of lane 1 is assumed to be
lower than that for upslope failures as described in the 2nd para of page 29. It is
also assumed that, at most only 2 lanes will be affected and that too only for
failure volume >1000m® . The probability of 2nd lane closure is taken as 1 as
shown in the sheet 'Closure Prob and Duration Guide' in Annex C.

Weighted closure

The duration of closure and probability of closure data given above are



cumulative values. The weighted duration of closure for each lane is estimated
considering the probability of closure and duration of closure. For example, the
weighted duration of closure of a 2 lane road is derived as follows for a failure
volume of < 20 m® and upslope failure.

2nd lane closure probability = 0.05 (see Table 4.3()

Duration of closure of 2nd lane = 1 day (see Table 4.3h)

Duration of closure of 1st lane after 2nd lane is cleared = 10 - 1 = 9 days
(see Table 4.3¢ & Table 4.3h)

1st lane closure probability = 0.6 -0.05 = 0.55

(see Table 4.3i & Table 4.31)

Duration of closure of 1st lane when only 1st lane is affected = 10 days
(see Table 4.3¢)

Weighted duration of closure of 1st lane = 0.05 x 9 + 0.55 x 10 = 5.95
Weighted duration of closure of 2nd lane = 0.05 x 1 = 0.05

The values for weighted closure computed for various failure volumes and
upslope and downslope failures are given in sheet ‘Weighted Closure’ in
Annex C. These values are transported into sheet 'LS Eco' in Annex C.

Time delay

The time delay for different proportion of road closure for various categories of
road are given in Table 4.4a and in sheet 'Time Delay' in Annex C. These values
are transported into sheet 'LS Eco' under the column heading ' 1 lane closed’, 2
lane closed' etc. For Castle Peak Road, which is a two lane road and 'B' road
category, one lane closure corresponds to 50% closure of road. The resulting
increase in travelling time for 'B' category road is 10 minutes, For 100% closure, it
is 40min.

Time value

The time value considered for this study is described in Section 4.4.2. The value
adopted for computation is given in the sheet 'parameter’ in Annex C.

Vehicle operating costs

The vehicle operating costs considered for this study is described in Section 4.4.3.
The value adopted for computation is given in the sheet 'parameter' in Annex C.

Computation of economic costs
The excel sheet for computation is found in sheet 'LS Eco' in Annex C.

Since the duration and probability of closure is computed for different failure
volumes and separately for upstope and downslope failures, the probability of a
given failure volume and the probability of upslope/ downslope failures is
considered together with the frequency of landslide incident occurring as shown
in the sheet 'LS Eco'. These values are derived as explained in PLL computation.

For PLL computation, the probability of failure volume is derived for various
slope heights. For economic loss computation, however, only failure volume
probability is required and therefore the values for different slope heights are
summed up for a given failure volume as given in sheet 'Up Volume vs Location'
in Annex C. For ex., for Castle Peak Road, the probability of failure volume <20m’
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ts given as 0.43. This is the sum of values for different slope heights,
0.23+0.15+0.05 = 0.43, as given in sheet 'Up Vol vs Height' in Annex C.

The economic loss due to road closure is the sum of time cost and operating
costs. This is estimated based on the formulae given in Section 4.4.4. For Castle
Peak Road, for failure volume <20m’ and upslope failure,

time cost for .
one lane closure LS Frequency x up prob x vol prob x 1st lane weighted
closure x 1 lane closed (ie, increase in travel time) x

AADT x Time cost x average no. of persons per vehicle

=  2.38x0.87x043x5.95x (10/60) x 12980 x 78 x 3.6
= 3,218,120 (the value given in the spreadsheet is different
from this due to rounding-off error)

The time cost computed separately for each of the 4 lanes is summed up.
Similarly the vehicle operating cost is computed separately for each lane and
summed up.

The economic loss due to road closure following boulder fall is computed
separately as shown in sheet 'BF Eco' in Annex C. The assumptions for road
closure are given in the 2nd para of page 30 and also in sheet 'parameter’ in
Annex C. The computation is similar to that described above.

Estimation of Economic Loss for Simultaneous Closure

An approach for estimating the economic loss due to simultaneous road closure
is explained below:

The frequency of simultaneous complete closure of Tai Tam Road and Repulse
Bay Road is estimated in Section 4.3.5 as 1.4 x 10” per year. The weighted
duration of complete road closure is estimated considering the volume
probability as given in Table 4.3n and the duration of closure of both the lanes as
given in Table 4.3h.

Duration of complete closure of = (0.87 x 1)+ (0.11x3)+{0.02x5)
Tai Tam Rd =1.3 days

Duration of complete closure of =(0.76 x 1)+ (0.2x3)+(0.04x5)
Repulse Bay Rd = 1.6 days

The economic loss due to road closure is estimated for each of the roads based on
Section 4.4.4. The duration of closure is taken as 1.3 days which is the minimum
of the two values.

Tai Tam Rd Repulse Bay Rd
Time value costs (HK$) 2,652,624 3,497,083
Vehicle operating costs (HK$) 415,653 547,976
Total (HK$) 3,068,277 4,045,059

The economic costs due to simultaneous closure are not simply additive
{although assumed here below for simplification) since it is expected that
travelling time may be higher or people may not be able to travel at all and
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therefore unable to reach workplace.

The total economic costs due to simultaneous closure of both the roads is
HK$ 7,113,336. The annual costs are estimated as HK$ 9959 per year based on the
frequency of simultaneous closure which is given as 1.4 x 10° per year.

Since the duration of closure of both the lanes is only a day, simultaneous
complete closure of both the roads is expected to affect traffic only for a day. This
will be followed by partial closure scenarios which will have lesser impact
comparatively.



KESULTS

The ranking of BRIL roads has been carried out for all 41 BRIL road sections
based on the following:

PLL per year;

Economic loss per year due to road closure;

Total economic loss per year due to road closure and fatalities;

Total economic loss per km per year due to road closure and fatalities.

Ranking based on economic loss per km per year is also provided for a direct
comparison with the cost of slope improvement which will depend on kilometre
of road.

The results are presented in Table 6a and Table 6b. While Table 6a presents the
results without any credit for slope improvement works along some of the roads,
Table 6b presents results considering a reduction factor to the frequency of
landslides and boulder fall in propertion of the percentage of slopes improved to
current geotechnical standards.

Summary of Results & Discussion

The results summary presented here for discussion are based on Table 6b.

Ranking
Based on PLL
Rank Value (Potential Loss of Life per
year)
Castle Peak Road 1 0.99
Tai Hang Road 2 0.29
Repulse Bay Road A 3 0.25

Based on economic loss per year due to road closure

Rank Value (HK$ million per year)
Castle Peak Road 1 33
Kwun Tong Road 2 29
Tuen Mun Road C 3 16

Based on total economic loss per year due to landslides & boulder fall (includes
cost of life considerations in addition to road closure)

Rank Value (HK$ million per year)
Castle Peak Road 1 57
Kwun Tong Road 2 33

Tuen Mun Road C 3 21



Based on total economic loss due to landslides & boulder fall (includes cost of
life considerations in addition to road closure) expressed as per road km per year

Rank Value (HK$ million per km
per year)
Kwun Tong Road 1 122
Yee King Road 2 18
Stubbs Road B 3 12

Total PLL considering all BRIL Road Sections

The total PLL considering all 41 BRIL road sections together is estimated as 3.5
(this includes the contribution from boulder fail incidents with a PLL of 0.37).
The PLL {from landslides only) calculated for all roads in Hong Kong in the
GEO's SAR-wide QRA study is about 5 [4] and the corresponding PLL for roads
in consequence category nos. 1 and 2 is slightly over 3. The latter is comparable
to the calculated PLL for all BRIL road sections, which covers a large proportion
of category 1 and 2 roads.

The differences in PLL estimates may be attributed to the conservatism built into
the assumptions on failure frequencies in respect of large scale failures for each
individual BRIL road section which is derived based on extrapolation from
limited historical failure records. However, such conservatism does not affect a
risk ranking study.

Total Economic Loss due to Landslides & Boulder fall considering all BRIL
Road Sections

The total economic loss due to landslides and boulder fall, considering the
potential loss of life, in terms of 'cost of life saved' and the loss due to road
closure resulting from landslides is estimated as HK$ 269 million per year. The
econormnic loss due to road closure is estimated at HK$ 187 million per year while
the cost of life saved is estimated at HK$ 82 million per year.

The approach for economic loss computation due to lane/road closure following
landslides is based on the premise that it results in an increase in travelling time
for the public with a corresponding value for time costs.



Table 6a Summary Results Sheet |
Location Road Section AADT 1995 Frequency per year PLL Eco Losslyr Total Costlyr Total Cost/yr/km
Value Value Value Rank Value Rank Value Rank Value Rank
HK Cape Collinson Road A 450 8.46E-01 3.81E-03 36 $90,655 40 $182,068 40 $86,699 41
HK Cape Collinson Road B 450 2.31E-01 4.05E-03 35 $61,661 41 $158,934 41 $1,324,453 27
HK Chung Hom Kok Road - 1300 5.38E-01 2.89E-03 38 $145,862 39 $215,278 37 $215278 38
HK island Road - 16890 4.62E-01 3.29E-02 20 $3,671,728 16 $4,461,134 16 $5374860 11
HK Kennedy Road - 10610 1.00E+00 1.50E-01 7 $2,586,269 17 $6,186,464 12 $2,945,935 21
HK Magazine Gap Road - 14960 1.31E+00 1.58E-01 6 $4,978,629 11 $8,774,658 11]  $4,847,877 12
HK 'Nam Fung Road - 10110 “1.54E-01 4.95E-03 34 $552,045 34 $670,940 35 $2,236,468 23
HK Peak Road A 11170 3.08E-01 7.07E-02 13 $1,048,171 26 $2,745,313 22 $1,830,208 24
HK Peak Road B 10120 4.62E-01 3.27E-02 21 $881,478 30 $1,665,972 28 $4,164,930 17
HK Pokfulam Road A 36160 5.38E-01 1.97E-02 27 $3,783,955 15 $4,255,719 18 $3,576,234 18
HK Pokfulam Road ) 25050 2.31E-01 1.93E-02 28 $1,735,992 22 $2,199,935 25 $1,294,079 29
HK Repulse Bay Road A 12300 231E+00 | 2.47E-01 4 $7,449,498 7 $13,371,602 7 $4,610,897 14
HK Repulse Bay Road B 14370 4.62E-01 2.60E-02 24 $2,354,381 19 $2,979,526 21| $4655509 13
HK Stubbs Road A 21070 3.08E-01 4.66E-02 16 $1,985,854 20 $3,104,106 20 $2,387,774 22
HK Stubbs Road B 11270 1.54E-01 3.61E-02 17 $604,920 33 $1,472,417 29| $12,270,142 4
HK Tai Hang Road - 14670 2.85E+00 3.16E-01 2 $8,326,219 6 $15,909,027 4 $5,848,907 10
HK Tai Tam Road - 10900 9.23E-01 6.72E-02 14 $4,201,882 13 $5,814,067 13 $842,618 31
HK Victoria Road A 5410 8.46E-01 2.92€E-02 22 $1,015,846 27 $1,716,386 27 $1,320,297 28
HK Victoria Road B 7860 1.08E+00 1.30E-02 30 $1,628,442 23 $1,941,067 26]  $1,078,371 30
HK Yee King Road - 14150 6.15E-01 1.36E-01 8 $1,376,522 25 $4,629,910 15| $17,807,345 2
ME Clear Water Bay Road - 32950 5.38E-01 1.16E-01 10 $6,645,836 10 $9,428,355 10 $7,036,086 7
ME Kwun Tong Road - 150120 2.31E-01 2.76E-01 3 $42,545,020 1 $49,176,602 2] $182,135562 1
ME Sai Sha Road - 5310 1.00E+00 1.35E-01 9 $7,262,805 8 $10,501,665 8 $9,063,159 6
ME TaiMong TsaiRoad A 6000 2.31E-01 3.55E-02 18 $1,755,182 21 $2,606,028 23 $10,858,452 5
ME TaiMong TsaiRoad B 6000 6.15E-01 2.55E-02 25 $2,505,257 18 $3,116,500 19 $3,351,076 20
ME TaiMong Tsai Road  C 4120 1.54E-01 1.76E-02 29 $326,009 36 $748,640 33 $1,559,666 26
ME TaiMong TsaiRoad D 4120 1.54E-01 2.44E-03 39 $154,748 38 $213,419 38 $609,768 35
ME Tai Po Road A 9190 1.54E-01 5.90E-04 41 $176,799 37 $190,952 39 $88,815 40
ME TaiPoRoad 8 5840 6.15E-01 3.326-02 19 $1,454,405 24 $2,252,297 24 $715,015 33
ME Tai Po Road c 5840 4.62E-01 2.12E-02 26 $910,235 29 $1,417,958 30 $716,140 32
MW Castle Peak Road - 12980 2.46E+00 1.03E+00 1 $34,482,700 2 $59,216,705 1 $4,229,765 16
MW Route Twisk A 6270 1,00E+00 1,16E-01 11 $7,052,856 9 $9,831,120 9 $3,511,114 19
MW Route Twisk B 7250 3.08E-01 6.42E-03 33 $935,882 28 $1,089,904 31 $247,706 37
MW Route Twisk 9 7250 3.08E-01 2.33E-03 40 $625,230 32 $681,047 34 $648,616 34
MW South Lantau Road A 2980 1.31E+00 1.09E-02 31 $4,064,330 14 $4,325,979 17 $1,670,262 25
MW South Lantau Road B 1210 4.62E-01 8.21E-03 32 $772,825 31 $969,822 32 $587,771 36
MW South Lantau Road c 1210 3.85E-01 2.96E-03 37 $391,018 35 $462,008 36 $132,002 39
MW Tuen Mun Road A 96120 3.08E-01 6.65E-02 15 $12,267,643 5 $13,864,810 6 $12,604,372 3
MW Tuen Mun Road B 96120 1.64E-01 1.01E-01 12 $13,247,992 4 $15,665,318 5 $4540672 15
MW~ TuenMunRoad  C ) 85410 3.85E-01 2.18E-01 5 $16,518,087 3 $21,751,263 3 $6,042,017 8
MW Tuen Mun Road D 95470 7.69E-02 2.74E-02 23 $4,637,384 12 $5,295,649 14 $5,884,054 9
TOTALS  3.67E+00 $207,212,250 $295,260,564

EL



Note:

Other costs such as cost of slope maintenance, repair, etc, are not included.

Total Cost refers to implied cost for loss of life and economic loses due to traffic disruption caused by landsiides.

Table 6b Summary Resuits Sheet Il

Location Road Section |[AADT 1995 Portion of Frequency per year PLL Eco Losslyr { Total Costlyr Total Costlyr/km

. Value; Slopes Upgraded Value Value Rank Value Rank' Value Rank Value _ Rank
HK Cape Collinson Road A 450 0% 8.46E-01 3.81E-03 36 $90,655 401 $182,068 39 $86,699 40
HK Cape Collinson Road B 450 0% 2.31E-01 4.05E-03 34 $61,661 417 $158,934 40 $1,324,453 27
HK Chung Hom Kok Road - i 1300 6% 5.06E-01 2.82E-03 38 $138,085 38 $205,744 38 $205744 38
HK island Road - ; 16890 0% 4.62E-01 3.29E-02 20 $3.671,728 16 $4.461,134 16 $5374,860 10
HK Kennedy Road - | 10610 7% 9.30E-01 1.40E-01 7 $2,405,230 18 $5753412 13 $2,739720 21
HK Magazine Gap Road - | 14960 3% 1.27E+00 1.53E-01 [} $4,829,270 11 $8,511,418 11 $4,702441 12
HK Nam Fung Road - 10110 20% 1.23E-01 3.96E-03 35 $441,636 34 $536,752 35 $1,788,174 23
HK Peak Road A 11170 10% 2.77E-01 6.36E-02 14 $943,354 26;  $2,470,781 23 $1,647,188 25
HK PeakRoad B 10120 0% 4.62E-01 3.27E-02 21 $881,478 29 $1,665,972 27 $4,164,930 16
HK Pokfulam Road A 36160 0% 5.38E-01 1.97E-02 26 $3,783,955 15 $4,255,719 18 $3576,234 18
HK Pokfulam Road B 25050 8% 2.12E-01 1.78E-02 28 $1,597,113 23 '$2,023,940 25 $1,190553 29
HK Repulse Bay Road A 12300 0% 2.31E+00 2.47E-01 3 $7,449,498 6 $13,371,602 6! $4610897 14
HK Repulse Bay Road B 14370! 0% 4.62E-01 2.60E-02 24 $2,354,381 19 $2,979,526 20° $4,665509 13
HK StubbsRoad A | 21070 16% 2.58E-01 3.91E-02 16 $1,668,117 21 $2,607,449 21 $2,005730 22
HK Stubbs Road B 11270 0% 1.54E-01 3.61E-02 17 $604,920 33 $1,472,417 297 §122710,142 3
HK Tai Hang Road - 14670 13% 2.48E+00 2.89E-01 2 $7,362,931 7 $14,293,038 5 $5,254,794 11
HK Tai Tam Road - 10900 0% 9.23E-01 6.72E-02 13 $4,201,882 13 '$5,814,067 12 $842,618 31
HK Victoria Road A 5410 10% 7.62E-01 2.71E-02 23 $921,020 28 $1,570,986 28 $1,208,451 28
HK Victoria Road B 7860 0% 1.08E+00 1.30E-02 30 $1,628 442 22 $1,941,067 26 $1,078,371 30
HK Yee King Road - 14150 0% 6.15E-01 1.36E-01 8 $1,376,522 25 $4,629,910 15 $17.807345_ 2
ME Clear Water Bay Road - 32950 0% 5.38E-01 1.16E-01 10 $6,645,836 10 $9,428,355 10, $7,036086 7
ME Kwun Tong Road - 150120 33% 1.65E-01 1.85E-01 5 $28,505,163 2 $32,948,323 2] $122,030,827 1
ME Sai Sha Road - 5310 0% 1.00E+00 1.35E-01 9 $7,262,805 8 $10,501,665 8 $9,053,159 6
ME TaiMong TsaiRoad A 6000 0% 2.31E-01 3.55E-02 18 $1,755,182 20 $2,606,028 22'  $10,858,452 5
ME Tai Mong TsaiRoad B 6000 0% 6.15E-01 2.55E-02 25 $2,505,257 17 $3,116,500 19 $3,351,076 20
ME Tai Mong TsaiRoad  C 4120 0% 1.54E-01 1.76E-02 29 $326,009 36 $748640 33! $1,559,666 26
ME TaiMong TsaiRoad D 4120] 0% 1.54E-01 2.44E-03 39 $154,748 371 $213419 371 $609,768 35
ME Tai Po Road A — 9190 25%|  1.15E-01 4.42E-04 41 $132,599 39 $143214 41: $66,611 41
ME Tai Po Road B 5840 0% 6.15E-01 3.32E-02 19 $1,454,405 24| 92,252,297 24 $715,015 32
ME__ Tai Po Road | c 5840 14% 3.97E-01 1.82E-02 27 $782,802 30]  "$1219444 30/  $615881 34
MW Castle Peak Road - 12980 5% 2.35E+00 9.85E-01 1 $32,938,275 1 $56,584,596 1 $4,041,757 17
MW Route Twisk A 6270 0% 1.00E+00 1.16E-01 11 $7,052,856 9 $9,831,120 9 $3,511,114 19
MW Route Twisk B 7250 0% 3.08E-01 6.42E-03 33 $935,862 27 $1,089,904 31 $247,706 37
MW Route Twisk c 7250] 0% 3.08E-01 2.33E-03 40 $625,230 32 $681,047 34 $648616 33
MW South Lantau Road A 2980 0% 1.31E+00 1.09E-02 31 $4,064,330 14 $4,325,979 17 $1670262 24
MW South Lantau Road B 1210 0% 4.62E-01 8.21E-03 32 $772,825 31 $969,822 32 $587,771 36
MW South LantauRoad  C 1210 0% 3.85E-01 2.96E-03 37 $391,018 35 $462,008 36 $132002 39
MW Tuen Mun Road A 96120 12% 2.71E-01 5.86E-02 15 $10,795,526 5 $12,201,033 7. $11,091,848 4
MW Tuen Mun Road B 96120 5% 1.46E-01 9.57E-02 12 $12,585,592 4 $14,882,052 4 $4,313,638 15
MW Tuen Mun Road c 85410 4% 3.69E-01 2.14E-01 4 $15,900,042 3 $21,024,174 3 $5,840,048 9
MW TuenMunRoad D 95470 0% 7.69E-02 2.74E-02 22 $4,637,384 12 $5,295,649 14 $5.884,054 8

Total  3.45E+00 $186,635,644 $269,431,207

vL
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Annex A

Consequence Classification
Method for Roads



GEOQ's Refined Landslide Consequence Classification System

A landslide consequence classification system was put forward by ERM [2]. The
expected number of fatalities, N, in the event of a landslide is given by the

foilowing:
N =Y WH*E*P*E*A
v
where,

W is width of landslide plus adjustment for effective stopping distance;

F

is frequency of passing passengers;
is probability of death due to being caught in a landslide;

P
E isextent of the landslide (i.e. no. of lanes affected);
A

is adjustment factor for proportion of normal road usage at time of landslide
(i.e. accounting for the fact that the majority of the landslides take place at
time of severe rainfall);

V is speed of vehicles.

T

he above system has been refined. The following is a summary of assumptions

made in refining the system:

Average speed of vehicles is taken to be 70 km/hour (note - the speed of the
vehicles is not particularly sensitive to the calculation of N since the effect is
largely compensated by the effective stopping distance);

Using the equation given in the report by ERM [2] and assuming the effective
stopping distance to be half of the "sight distance” calculated, the effective
stopping distance may be taken as 15 m;

Assuming a typical failure scar of 10 m high and 20 m wide and allowing tor
the effective stopping distance, W may be taken to be 35 m.

F may be taken to be the product of AADT (annual average daily traffic) and
N,, where Nj is the average number of people in a vehicle and is taken to be
Z;

A major landslide which can affect the whole of the roadway up to 3 lanes is
assumed.

The following is assumed for the probability of death, P, atfected by the
landslide

Table A1  Probability of Death

Proximity to Slope Probability of Death
Lane nearest to slope 0.8
2nd lane away from slope 06

Jrd lane away from slope 0.4
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* The parameter "A” may be taken to be .82 (see ERM report).

* Toallow for the additional risk due to footpaths adjacent to urban roads other
than major transportation routes, the calculated N is increased by 25%. No
adjustment is made for major transportation route (e.g. Tuen Mun Road) as
the risk to pedestrians is generally minimal compared with the risk to people
in vehicles. Similarly, no adjustment is made for rural roads as pedestrian
usage is generally not significant.
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Annex B

Incident Records & Analysis
of Lane/Road Closure for
BRIL & Non-BRIL Roads
1994 to 96



Table B1

Data on Duration of Lane/ Road Closure for Landslide Volumes up to 20 m3

Incidents in the ascending order of duration of closure Results Incidents in the ascanding order of landslide volume
Incidents

Duration of excluding the 2 Duration of

Lane/Read Landlside All largest (of Lene/Road Landslide
Incident No. |Closure (days) [Volume (m®) . incidents |duration) Incident No. ! Closwre (days) |Volume (m®}
MES4/8/8 1] 0§ mean 225 134 HK9697 2 |82 .
HK93/7112 0 1.5 ol |std dev | 56T 16.0 MES4/8/8 o 0.5
HK95/8/46 o 12 comrel cosff] 0122 0.204 HKZ8/3E | 1 G5
MWS4/8/25 03 10 o HKS6/4/4 9 _as
MES5/8/4 07 15 Figure |Allincidents with valumes <20m’ HKS5/87 - N S
HKS6/3/3 [ 0.5 b — HKG5712 0 R
HK34/7/30 1 2 - HK94/7/30 1 2
MEg4/8/11 1 - Eowl HICO6/8/ 3 2 1
HK94/7/3t 1 0w | % 200 MWasMoR | 33 2
MES4/E10 | 1 10 g 100 MES6/8/5 4 2
HiKga/7i42 i 13 g o Akearn |7 12
HK95/8/41 1 15| HK841 A a5 2 .
HK96/9/7 2. 02 Volume (md) e »HK950’50'3 3 2.5
HKS4/71 2 HKS4/71_ 2 - R
HK95/8/25 2 T [ MES5/8/1 3 3
HKS5/8/33 2 . | | MES4/9/5 R 3
HKS6EM 3 Figure | All incidents with volumes <20m? excluding the HKS5/8/34 _1a 3
HK95/6 3 two largest of duration] ME95/6/3 22 35 o
MEYS/B/ 3 | HK86/9/8 14 4
MW95/10/2 33 - ... |HKS5/8/48 34 45
MES6/5/5 4 260 MWas/oH 46 5 |
HKO4/7/36 4 2 4w HK94/722 | 10 5
MES4/8/17 4 10 g 20 HKQ4/7/2 % - N
MWI5/SH 46 5 i° K94/7/10 18 5
ME95/8/6 = 10 o s 10 15 20 HK94/812 52 5
Kosiern 5 12 Valuma {m3) MWB4/6/4 114 R
HRO5/8I7 5 1 MES4/8/11 1 R
HKO4/113 7 2 _ e ) N HKZ4/7116 3 6
HIK9G/4/4 g __ [ 05 | | _ |mEssmn 26 I
MWOE/B/21 95 10 Rasults : Probability distribution of lana/road closure HKS5/8/17 37 8 3
HK94/7/22 10 5 ~ |HKS4r7/36 4 I N
MES4/9/5 11 3 Duration _Duration  No. of _ |Probability MWO4/BI25 03 10 o
HKS5/8/34 " 3 _|irange) __|{mean) incidents HKS4/7131 1 o e
MW34/7/22 13 10 days days MES4/8/10 1 10
HKS6/9/6 14 4 Gin2 i 16 0.30 HKS5/8/25 2 10
HK94/712 18 5 21010 3 15 0.28 MES4BNT | 4 10
K94/7/10 18 5 1010 30 20 D 0.23 MES5/8/8 5 10
ME94/7/42 18 18 >30 30 10 0.1% MWas/arzi 9.5 10 _
IMESSER n as Total 53 1.00 MWO4/7722 13 e
HK94/716 22 15 Average Duration 12.19 MEB4/B/6 24 10 o
MES4/8/6 24 10 1 |xedmn 28 10
MES5/8/5 2 8 . MWoaBRe | 50 | 10 .
K94/7/3 28 w0 1 o MWa4/8/41 399 10 e
HKS5/8/48 _| 34 45 R HICO5/BI4B 0 a2
HKO5/BA7 37 a o o _ HK95/B/33 | 2 12 )
HK94/7/15. 6 _ —wesma 5 2z |

2 R HK94/7142 1 13

e | MEDS/E4 07 1 ]
HK4/7H 1 16 HKOSIBI41 | 1 5 |
HK94/8M12 5 i - HK94/#116 22 15
MWO4/7/33 54 15 MW94/7733 54 15
MWIA/EA 114 5 _ e HK94/7111 51 -
MWa4/B/41 399 h1t] MES4/7/42 18 18

Z8



All incidents with volumes <20m*

Figure B1a
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Figure B1b
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Table B2

Data on Lane/ Road Closure for Landslide Volumes 20 to 50 m3

Yolume {m3}

Incidents in the ascending order of duration of closure Results Incidents in the ascending order of landslide volume
Incidents T
excluding

Duration of the largest & Duration of
Lane/Road  |Landlside Al 3 smallest Lane/Road Landslide

Incident No. _ |Ciosure {days) | Volume {m®) incidents | (of duration) _|Incident No.|Clasure (days) |Volume (m°)

K9B/HT 05 20 mean 31.6 30.7 KIB/M 0.5 20 i

HK94/7/14 0 20 — |std_dev 32.9 21.8 B HK947/14 | 0 2 i

MES5/10/1 1 50 correl_coefi] -0.030 0.224 ) MES4/8/23 ) 20 ~

MES4/8/23 5 20 Mwo4/8/40 | 8 20 )

K94/1113 6 40 Figure All incidents with velumes of 20 to 50m° HK94/7/45 | 16 2 4

MWS4/8/40 8 2 | e : ' HK95/8/15 36 20

HK85/8/2 9 50 g 150 MwW94/8/5 145 20 o

HK94/7/32 10 40 ¥ 00 MWo5/B/20 | 28 24

HK95/8/77 14 40 £ w0 MW4/8/47 50 25

HK94/7/45 16 20 £ o : HK96/9/4 25 30 ]

MWa4/7/16 16 45 a. o 10 20 30 40 50 MES4r7/9 | 44 30 e

HK96/9/4 25 30 Volume {m3) Ko4/7113 3] 40

MW35/8/20 23 24 HK94/7/32 o e L

HK95/8/15 36 20 o HKO5/8/77 _14 40 )

MWG4/7/9 37 45 N ME94/7/20 45 40 _

MES4/7/28 R I . 42 L HK84/7/59 53 40

MEQ4/7/25 38 45 Figure |All incidents with valumes of 20 to 50 m’ excluding the largest & |ME94/7/28 38 42

K84/714 39 45 the three smallest of duralion MWO4/7/16 | 16 45 o

MES4/7/9 44 30 MW94/7/9 37 46

MES4/7/20 45 40 MEQ4/7/25 | 45

MW94/8/47 50 25 } g K94/7/4 39 45

HK94/7/59 53 40 2 MWB4/7/34 a5 45

MWO4/7/34 95 45 £ MES5M10M | 1 50 B

MW94/8/5 145 20 § HK95/8/2 9 50

_|Results : Probahility distribution of lanefroad closure

Duration |Duration  [No.of _ |Probability
{range) [{mean) incidents
T R _|days days -
_ Oto 10 5 8 0.33
- 1010 30 20 5 0.21
- 3010 60 45 9 0.38
> 60 60 2 0.08 o e
| Total 24 1.00 B
- Average Duration 27.71

¢8



Figure B2a
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Figure B2b
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Table B3 Data on Lane/ Road Closure for Landslide Volumes 50 to 500m3
Incidents in the ascending order of duration of closure Results Incidents in the ascending order of landslide volume
incidents
Duration of excluding the 3 Duration of
Lane/Road Landslide All smallest (of Lane/Road Landslide
Incident No. |Closure (days) {Volume (m® incidents |duration) Incident No. |Closure (days) |Volume (m®
ME94/8/32 0 100 |mean 29.0 33.9 HK95/8/16 43 60
HK9s/821 | 2 300  |std dev | 244 232 HK94/5/1 26 65 |
ME94/8/22 2.4 240 ~ |correl_coeff!  0.091 0.360 ME95/8/19 s | 80 |
K947i5s | 6 140 IR ME94/6/2 15 80 -
ME95/8/19 9 80 Figure All incidents with volumes of 50 to 500 m® MES4/7/19 31 80
HK95/8/31 | 10 120 [ L l ME94/7/31 R 47 80
[kesmrmz " s s MES4/8/32 0 100
HK95/9/1 13 130 g MW94/7/63 25 100 )
ME94/62 | 15 80 c . |HKesrg;31 10 120 -
MWo4/7/63 | 25 100 g HK85/9/1 13 130
HK94/51 26 65 H K94/7/5 8 140 o
MES4/7/19 31 80 0 100 200 300 400 500 Ko5/8M7 11 150
MW94/7/25 38 275 Volume (m3) K94l 61 | 150
HK95/8/16 43 60 ME94/8/24 905 150 '
HK94/611 | 44 200 HK94/6/1 44 200
ME94/7/31 47 80 o ' ME94/8/22 24 | 240 | ]
MEQ5/8/10 | 47 240 | |Resuits : Probability distribution of lanefroad closure MEg5/8/10 47 240
MEDB4/7/4 60 260 T ‘ MES4/7/4 60 260 o
Ko4/7/11 61 150 Duration |Duration No. of Probability MWO4/7/25 38 275 o
ME94/8/24 905 150 (range)  [(mean) incidents HK95/8/21 2 300 o
days days .
- 0to 10 5 6 0.30 B
- - 10 to 30 20 5 0.25 o i 1
T 30 to 60 45 7 0.35 T B
N - 60 to 90 75 1 0.05
i > 60 60 1 0.05 ]
T ) Total 20 1.00 _ - o]
) Average Duration 29.00 o I ]

88
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Table B4 Data on Lane/Road Closure for Landslide Volumes 500 to 2000 m3

Duration of

Lane/Road Landslide
Incident No. |Closure (days) Volume (m*) Restilts
MW94/7/18 15.2 700 o All incidents
Koa/7114 5 ~ 800 mean 26.3]
MES4/7/27 7| 1000 std_dev 34.7|
ME95/8/11 78 | 2000 correl_coeff 0.954|

Figure  |All incidents with volumes of 500 to 2000 m®
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Figure B4a All incidents with volumes of 500 to 2000m°
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Table B5

Lane/Road Closure - Raw Data (1994 & 1995)

Landslide Incidents involving Road Closure in 1994 and 1995 . e ] R o e
incident No Location Class of | Nos. of Lanes | Category | AADT Road Closure (Information provided by Highways Departinent |
Road {Assumed) (1995) |Start Date End Date Duration (Day) No of lanes closed

HK94/1/1 Black’s Link, Mount Cameron 1 3 15-Jan-84| 01-Mar-94 45 Whole section
HKS4/5/1 Opposite 11 Repulse Bay Road, Repulse Bay DD 4 2 12300f 20-May 94 15-Jun-94 26 1
HK94/6/1 Cape Collinson Road near Correctional Institution, Chai Wan LD 2 3 450 20-Jun-94| 03-Aug-94 44 1
HKS4/711 9 Tai Tam Road, Stanley PD 2 2 10900 08-Jul-94 10-Jul-94 2 1
HK34/712 Opposite AlA Building, Stubbs Road, Wan Chai DD 4 2 21070 12-Jul-84 28-Jul-94 16 1
HKS4/7/13 Near the Fort, Chung Hom Kok Road, Chung Hom Kok LD 2 3 1300 12-Jul-94 19-Jul-94 7 2
HK94/7/11 Near 42 opposite 41 Sassoon Road, Pokfulam DD 2 3 6340 20-Jul-94] 09-Sep-94 51 1 -
HK94/7/14 Access leading to 37 Conduit Road, Mid-levels 1 3 22-Jul-94 22-Jul-94 0 1
HK94/7/15 Opposite Shan Pin Terrace, A Kung Ngam Road, Shaukeiwan 1 3 22-Jul-94] 30-Aug-94 39 2
HK94/7/16 Magazine Gap Road near May Road, The Peak DD 4 2 14960 22-Jul-94}  13-Aug-94 22 Uphill bound
HKS4/7122 Victoria Road, Wah Fu DD 2 3 7340 22-Jul-94|  01-Aug-94 _10 1
HK94/7/30 45 Repulse Bay Road, Repulse Bay DD 4 2 12300 24-Jul-94 25-Jul-94 1 1
HK94/7/31 73 Repulse Bay Road, Repulse Bay PD 4 2 26700 24-Jul-94 25-Jul-94 1 1
HK94/7/32 Below 63 Repulse Bay Road, Repulse Bay DD 4 2 12300]  24-Jul-94]  26-Jul-94 2 2

4 2 26-Jul-94]  03-Aug-94 8 1
HK94/7/36 42A Kennedy Road, Admiralty DD 4 2 10610 23-Jul-84 27-Jul-94 4 West bound
HK94/7/42 South Bay Road, Repulse Bay 1 3 23-Jul-94 24-Jul-94 1 1
HKS4/7/45 Victoria Road, Wah Fu DD 2 3 7340 25-Jul-94 10-Aug-94 16 1
HK94/7/54 Towards Chesmire Home, Chung Hom Kok Road, Chung Hom Kok LD 2 3 1300 25-Jul-94 27-Jul-94 2 1
HKS4/7/53 Victoria Road, Pokfulam DD 2 3 7860 24-Jul-94 15-Sep-94 53 1
HK94/8/12 Below Villa Helvetia, Repulse Bay Road 2 3 16-Aug-94( 16-Aug-94 0 4

2 3 16-Aug-94|  16-Aug-94 0 3

2 3 16-Aug-94| 03-Sep-94 18 2

2 3 03-Sep-94 07-Oct-94 34 1
K943 Ping Chi Street, Hung Hom DD 2 3 1520 22-Jul-94]  19-Aug-94 28 2
K94/7/4 Hau Man Street, Homantin 2 3 22-Jul-94 27-Jul-94 5 2

2 3 27-Jul-94]|  30-Aug-94 34 1
K84/7/5 Opposite TVB, Lung Cheung Road uTt 4 1 79280 22-Jul-94 23-Jul-94 1 2

4 1 23-Jul-94 28-Jul-94 5 1
K94/7/10 Fei Ngo Shan Road near Jat's Incline, Kowloon LD 2 3 1460 25-Jul-94|  12-Aug-94 18 1
KS84/7111 Opposite Blocks 35 & 40, Sau Mau Ping Road, Sau Mau Ping DD 4 2 22470 23-Jul-94|  02-Aug-94 10 4

4 2 03-Aug-94|  09-Aug-94 5 2

a 2 10-Aug-94| _ 08-Sep 94 29 4

4 2 09-Sep-94]  25-Sep-94 16 2
K94/7/13 Kwun Tong Road near St. Joseph's School at Choi Shek Lane ur 4 1 89240 24-Jul-94 30-Jul-94 6 1
K94/7/14 Opposite Kai Fai House Choi Wan Estate, New Clear Water Bay Road PD 4 2 44570 25-Jul-94 30-Jul-94 5 1
MES4/612 Pak Tam Road near Uk Tau, Sai Kung 1 3 20-Jun-94 21-Jun-94 1 2

1 3 21-Jun-94 05-Jul-94 14 1
MES4/7/4 Kei Ling Ha Lo Wai, Sai Sha Road, Sai Kung RA 2 2 5310 22-Jul-94 22-Jul-94 1 2

2 2 22-Jul-94]  20-Sep-94 59 1
MES477/5 Near Long Keng, Sai Sha Road RA 2 2 5310]  12-Aug-94| 13-Aug-94 2 1

2 2 13-Aug-94! 15-Aug-94 2 2
MES4/TI9 Bride's Pool Road, Tai Po LD 2 3 550 22-Jul-94 28-Jul-94 6 2

2 3 29-Jul-94| 08-Aug-94 11 1

2 3 10-Aug-94] 15-Aug-94 5 2

2 3 16-Aug-94| 07-Sep-94 22 1
MES4/7/18 Shek Lin Road, Tai Po 2 3 06-Sep-94 07-Oct-94 31 1
MES4/7/20 Bride's Pool Road between Chung Mei and Bride's Pool LD 2 3 550 23-Jul-94 28-Jul-94 5 2

2 3 29-Jul-94| 07-Sep-94 40 1
MES4/7/25 Opposite Lot 248 Tso Wo Hang, Tai Mong Tsai Road LD 2 3 4120 24-Jul-94|  31-Aug-94 38 1
MES4/7127 Hopes Villa, Tai Mong Tsai Road, Sai Kung LD 2 3 4120 24-Jul-94 31-Jul-94 7 1
MES4/7/28 Hiram's Highway near Hong Kin Road, Sai Kung RA 4 2 17240 24-Jul-94]  31-Aug-94 38 1

6



Table BS

Lane/Road Closure - Raw Data (1994 & 1995)

Landslide Incidents involving Road Closure in1994and1995 | | e et o
| [
Incident No. tocation =~ Class of | Nos of Lanes | Category | AADT Road Closure (Information provided by Highways Department
Road {Assumed) (1995) iStart Date End Date Duration (Day) No of fanes closed

MES4/7/31 Near Anderson Road Quarry, Anderson Road, Sai Kung DD 2 3 1200 25-Jul-94]  10-Sep-94 47 2
MEQ4/7/142 Ting Kok Road, Tai Po LD 2 3 740 14-Sep-94 02-Oct-94 18 1
MES4/8/6 Access road to Kau Lung Hang Shan, Tai Po 1 3 07-Aug-94| 08-Aug-94 1 2

1 3 08-Aug-94|  31-Aug-94 23 1
MES4/8/7 House no. 244, Tai Po Tsai 1 3 07-Aug-94| 08-Aug-94 1 2

1 3 08-Aug-94] 31-Aug-94 23 1
MES4/8/8 No. 31, Ling Yan Terrace, Tui Min Hoi, Sai Kung 1 3 07-Aug-94| 07-Aug-94 0 1
MES4/8/10 Zone 243 Border Fence Road, San Kwai Tin 1 3 07-Aug-94| 08-Aug-94 1 1
MES4/8/11 Zone 229, Border Fence Road, Wang Lek 1 3 07-Aug-94| 08-Aug-94 1 1
IMES4/8/17 Bride's Pool Road near Chung Mei, Tai Po LD 2 3 550] 12-Sep-94| 16-Sep-94 4 1
MES4/8/22 Lot 227 in DD229, Ah Kung Wan Road, Sai Kung 1 3 16-Aug-94]  18-Aug-94 2 2
ME94/8/23 Anderson Road, south of Clear Water Bay Road, Sai Kung DD 2 3 1200 16-Aug-94] 21-Aug-94 5 2
ME94/8/24 Sai Sha Road near Long Keng, Sai Kung RA 2 2 5310 15-Aug-94f  27-Aug-94 12 2

2 2 27-Aug-94]  14-Nov-94 78 1
MES4/8/32 Lin Ma Hang Road, Man Kam To 2 2 07-Aug-94| 07-Aug-94 0 2
MES4/9/5 Tai Po Road - Tai Po Kau, Tsung Tsai Yuen RA 2 2 5840] 15-Sep-94| 26-Sep-94 11 1
MWS4/6/4 Near Fu Kong Shan, South Lantau Road, Mui Wo, Lantau !sland RA 2 2 2980 20-Jun-94 12-Oct-94 114 1
MWS4/7/9 No. 69A Kau Wa Keng San Tsuen, Kwai Chung 1 3 14-Jul-95}  20-Aug-95 37 1
MW4/7/16 Greenview Terrace, Castle Peak Road, Tsuen Wan RA 4 2 12040 22-Jul-94]  07-Aug-94 16 2
MW84/7/18 MS 14 1/2 Castle Peak Road, Tsing Lung Tau RA 4 2 12980 23-Jul-94 23-Jul-94 0 1

4 2 23-Jul-94]  01-Aug-94 9 2

4 2 01-Aug-94] 07-Aug-94 5 1
MWS4/7/22 MS 10 3/4, South Lantau Road, Lantau Island RA 2 2 1210 23-Jul-94]  05-Aug-94 13 1
MW84/7/25 MS 6, South Lantau Road, Lantau Island RA 2 2 1210 24-Jul-94 25-Jul-94 2 2

2 2 25-Jul-94|  31-Aug-94 36 1
MW84/7/33 Above Fu Yung Shan Road, Tsuen Wan 1 3 26-Jul-94| 18-Sep-94 54 1
MWS4/7/34 Opposite Route Twisk Towngas Station, Route Twisk, Tsuen Wan RA 2 2 7250 26-Jul-94 29-Oct-94 95 1
MWS4/7/63 Lion Rock Tunnel Road, Shatin uTt 4 1 92100 29-Jul-94|  23-Aug-94 25 1
MW94/8/3 MS 14 1/2, Castle Peak Road, Tsing Lung Tau RA 4 2 12980| 07-Aug-94| 24-Aug-94 17 2

4 2 24-Aug-94|  16-Dec-94 114 1
MW94/8/5 MS 10, Castle Peak Road, Yau Kom Tau RA 4 2 12040 07-Aug-94 30-Dec-94 145 2
MWg4/8/25 Caslle Peak Road near Siu Lam Hospital Siu Lam RA 4 2 12980 10-Aug-94| 10-Aug-94 0 2

4 2 10-Aug-94] _ 10-Aug-94 0 i
MW94/8/28 Ting Kau Beach, MS 11, Castle Peak Road, Ting Kau RA 4 2 12040]  10-Aug-94| 29-Sep-94 50 1
MW84/8/40 Near Chung Shan Terrace, Castle Peak Road, Kwai Chung PD 4 2 33550 16-Aug-94|  24-Aug-94 8 1
MW94/8/41 Fan Kam Road, Pat Heung RA 4 2 10130 15-Aug-94| 18-Sep-95 399 1
MW94/8/47 Shing Mun Road, Tsuen Wan LD 2 3 1110 16-Aug-94 05-Oct-94 50 1
HK95/6/3 428 Kennedy Road, Magazine Gap DD 4 2 10610]  10-Jun-950  13-Jun-95 3 West bound
HKS5/7/12 Tai Hang Road, So Kon Po DD 4 2 13070 28-Jul-95 28-Jul-95 0 1
HK95/8/2 Opposite 99 Peak Road, The Peak DD 4 2 11170] 03-Aug-95] 09-Aug-95 6 Whole section

4 2 09-Aug-95|  12-Aug-95 3 Downhill bound
HKI5/8/7 Near junction with Mount Butlar, Tai Hang Road, So Kon Po DD 4 2 14670] 03-Aug-95| 09-Aug-95 6 1
HK95/8/15 Near May Road, Magazine Gap Road, The Peak DD 4 2 14960 13-Aug-95| 01-Sep-95 19 Whole section

4 2 01-Sep-95] 18-Sep-95 17 Downhill bound
HK95/8/16 Near 52 Peak Road, Magazine Gap DD 4 2 11170]  13-Aug-95| 25-Sep-95 43{  Downhill bound
HK95/8/17 92 Peak Road, The Peak DD 4 2 11170 13-Aug-95| 19-Sep-95 37 Downhill bound
HK95/8/21 7310 91 Repulse Bay Road / Belleview Drive , Repulse Bay PD 4 2 26700f 13-Aug-95| 15-Aug-95 2 1
HK95/8/24 119 Repuise Bay Road, Repulse Bay PD 4 2 26700 13-Aug-95]  15-Aug-95 2 1
HK95/8125 43 Repulse Bay Road, Repulse Bay DD 4 2 12300 13-Aug-95 15-Aug-95 2 1
HK95/8/31 Near Cape Collinson Road, Shek O Road, Tai Tam Gap DD 2 3 4400 13-Aug-95] 23-Aug-95 10 1
HKS5/8/33 Near Reservoir Dam, Tai Tam Road, Tai Tam Gap PD 2 2 7720 14-Aug-95f 16-Aug-95 2 1
HK95/8/34 Adjacent to South-bound Lane near 555 Victoria Road, Pok Fu Lam DD 2 3 7340 12-Aug-95| 23-Aug-95 11 1
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Table BS

Lane/Road Closure - Raw Data (1994 & 1995)

Landslide Incidents involving Road Closure in 1994 and 1995 jl e, I
Incident No. Location Class of | Nos. of Lanes | Category | AADT Road Closure (Iinformation provided by Highways Department
Road {Assumed) (1995) [Start Date End Date Duration (Day) No of lanes closed

HK95/8/35 Opposit Fire Station, Ap Lei Chau Bridge Road, Ap Lei Chau DD 4 2 38140 13-Aug-95[ 11-Sep-85 29 2

4 2 11-Sep-95|  15-Nov-95 65 1
HKS5/8/36 100 m up from Ningnam College, Stubbs Road, Happy Valley DD 4 2 21070 13-Aug-95| 04-Sep-95 22 2
HK95/8/39 Near H.K. Electric House, Kennedy Road, Mid-Levels DD 4 2 10610 13-Aug-95| 16-Sep-95 34 West bound
HK95/8/41 19 Green Lane, Happy Valley LD 2 3 940 12-Aug-95| 13-Aug-95 1 1
HK95/8/43 Baptist Church, 30 Fei Tsui Road, Chai Wan 1 3 13-Aug-95| 29-Sep-95 47 2
HK95/8/46 84 Pokfulam Road, Pokfulam PD 4 2 36160] 13-Aug-95| 13-Aug-95 0 1
HK95/8/48 22 Aberdeen Reservoir Road, Aberdeen LD 2 3 4400]  13-Aug-95| 16-Sep-95 34 1
HK95/8/77 Near 34 Stubbs Road, Happy Valley DD 4 2 21070}  14-Aug-95| 28-Aug-95 14 Downhill bound
HK95/9/1 Adjacent to 47A Stubbs Road, Wan Chai Gap DD 4 2 11270 31-Aug-95 13-Sep-95 13 1
K95/8/1 Jat's Incline, Ngau Chi Wan LD 2 3 4390 03-Aug-95| 08-Aug-95 5 1
K95/8/9 Near Kwun Tong Police Station, Junk Bay Road, Kwun Tong PD 4 2 63690|  13-Aug-95| 14-Aug-95 1 3

4 2 15-Aug-95| 24-Aug-95 9 1
K95/8/11 Opposite Block 40 Sau Mau Ping Estate, Sau Mau Ping Road, Sau Mau Ping DD 4 2 22470{  13-Aug-95{ 15-Aug-95 2 1

4 2 16-Aug-95 23-Aug-85 7 4

4 2 23-Aug-95] 29-Sep-95 37 2
K95/8/17 Opposite Lui Ming Choi Secondary School, Kwun Tong Road, Kwun Tong uT 4 1 150120 13-Aug-95| 24-Aug-95 11 1
ME95/6/3 Near Kwong Fuk Road, Wan Tau Kok Lane, Tai Po 1 3 18-Jun-95 18-Jun-95 0 1

1 3 17-Jul-95]  07-Aug-85 21 1
M_E95IBI1 Kowloon Bound C W B.R. opposite Ta Kui Ling, Ta Kui Ling RA 4 2 32950] 03-Aug-95] 06-Aug-85 3 1
MES5/873 Tai Mong Tsai Road, Tso Wo Hang, Sai Kung LD 2 3 4120] 03-Aug-95| 29-Aug-95 26 1
MES5/8/4 Access Road of Hing Keng Shek Next to Hiram's Highway, Sai Kung 1 3 04-Aug-94{ 04-Aug-94 1 2
MESS5/8/6 Next to Lamp Post N2633, Tai Mong Tsai Road, Sai Kung LD 2 3 4120 03-Aug-95{ 08-Aug-85 5 1
MES5/8/10 Sai Sha Road, near circle to Pak Tam Chung, Sai Kung RA 2 2 5310  13-Aug-95| 21-Aug-95 8 2

2 2 21-Aug-95] 29-Sep-95 39 1
MES5/8/11 Junction of Sai Sha Road and Tai Mong Tsai Road, Sai Kung RA 2 2 5310 13-Aug-95| 21-Aug-95 8 2

2 2 21-Aug-95]  30-Oct-95 70 1
ME95/8/19 Near Ta Kin Ling San Tsuen, Clear Water Bay Road, Sai Kung RA 4 2 32950] 12-Aug-95] 15-Aug-95 3 2

4 2 16-Aug-95f 23-Aug-95 7 1
MES5/10/1 Near Lamp Post No. EB1020-8, Brides Pool Road, Tai Po LD 2 3 550 06-Oct-95|  06-Oct-95 0 1

2 3 06-Oct-95|  07-Oct-95 1 2
MW95/8/20 Shatin Portal of Shing Mun Tunnel, at CH5 88, Shatin . UT 4 1 51220 14-Aug-95 12-Sep-95 29 1
MW85/821 Road Widening Project Site, Near Siu Lam at about CH21.4 on the Kowloon Bound Lane, Tuen Mun Highway EX 4 1 85410  18-Aug-95f 19-Aug-95 1 3

4 1 24-Aug-95!  24-Aug-95 0 2

4 1 31-Aug-95| 09-Sep-95 9 3
MW95/9/1 Above Ting Kau, Tuen Mun Road EX 4 1 96120  31-Aug-95| 04-Sep-95 5 1
MW85/10/2 Dragonville, 21-25 Castle Peak Road RA 4 2 12980 06-Oct-95|  06-Oct-95 0 2

4 2 06-Oct-95|  06-Oct-85 0 1

4 2 06-Oct-95]  07-Oct-95 0 2

4 2 07-Oct-95| _ 08-Oct-95 1 1

4 2 08-Oct-95|  08-Oct-95 1 2

4 2 08-Oct-95 09-Oct-95 1 1
Note: 1._For the blank fields no information had been provided by Highways Department
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Table B6

Lane/ Road Closure - Raw Data 1996
Incident No. Location Number ofStart Date |End Date |Duration
HK96/3/3  |Uphill Roadside slope near no.1 Peak Road, Wan Chai Gap. 1 [26-Mar-96/26-Mar-96] 1
HK96/4/4 Lower portion of Feature No.15NE-A/C88, South Bay Road. 1 19-Apr-96| 27-Apr-96 9
HK96/6/1 Slope No.11SW-D/C383, Stubbs Road._ 1 |22-Jun-96|24-Jun-96 3
HK96/6/3 Footpath between Blk 16-18 & Blk 45-48, Baguio Villa. 1 Private
HK96/9/1  |Felix Villas, behind Mount Davis Road (Victoria Road Improvements). PMO project |
HK96/9/4 Opp05|te No.70 Tai Hang Road. 2 14-Sep-96, 8-Oct-96 25
HK96/9/6 |Junction with Big Wave Bay Road, Shek O Road. o 1 14-Sep-96/27-Sep-96| 14
HK96/9/7  |Near No.9 Big Wave Bay Road, Shek O. 1 15-Sep-96| 16-Sep-96 2
K96/9/1 Opposite Valley Road Estate Block No.6, Fat Kwong Street, Homantin, Kowloon. 1 0.5
ME96/6/5 Roadside slope opposite lamp post N37828, Tai Po Road - Tai Wo. 1 24-Jun-96| 27-Jun-96 4
ME96/6/6  |Leung Man Road leading to Ma On Shan Tsuen, Ma On Shan.
MW96/3/2  |Wing Cho Street, Cho Yiu Estate, Kwai Chung. )
MWO6/3/4  |Block 13, Pak Tin Estate, Shek Kip Mei. 1 16-Mar-96/|25-Mar-96 95
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Table B7

Slope Type Information for Lane/Road
Closure Data (1994 to 1996)

Duration of

Lane Closure |Landsiide
Incident No. | (Days) Volume (m®) |Slope Type
HK96/9/7 2 0.2 cut
HK96/3/3 1 0.5 cut
HK96/4/4 9 05 cut
ME94/8/8 0 0.5 cut
HK95/8/7 6 1 cut
HK95/7/12 0 1.5 RF
HK96/6/1 3 2 cut
HK94/7/30 1 2 cut
MW95/10/2 3.3 2 cut
HKQ4/7/3 7 2 RF
HKS84/1/1 45 2 RW
ME96/6/5 4 2 na
HK95/6/3 3 25 cut
HK84/7/1 2 3 cut
MES5/8/1 3 3 cut
ME94/9/5 11 3 RF
HK95/8/34 1 3 RF
MES5/6/3 22 35 cut
HK96/9/6 14 4 cut
HK95/8/48 34 4.5 cut
MW85/9/1 4.6 5 cut
HKS4/7/22 10 5 cut
HK94/7/2 16 5 cut
K94/7/10 18 5 cut
HK94/8/12 52 5 cut
MW94/6/4 114 5 cut
HK94/7/15 39 6 cut
MES4/8/11 1 6 natural
MES5/8/3 26 8 cut
HK95/8/17 37 8 RF
HK94/7/36 4 9 cut
MW95/8/21 9.5 10 BF
MW94/8/25 0.3 10 cut
HK94/7/31 1 10 cut
ME94/8/10 1 10 cut
HK95/8/25 2 10 cut
MES4/8/6 24 10 cut
K94/7/3 28 10 cut
MW94/8/29 50 10 cut
MW94/8/41 399 10 cut
MES4/8/17 4 10 fill
MWQ4/7/22 13 10 natural
MEQ5/8/6 5 10 RF
HK95/8/46 0 12 cut
HK95/8/33 2 12 cut
K95/8/1 5 12 RF
HK94/7/42 1 13 cut
MEQ5/8/4 0.7 15 cut
HK95/8/41 1 15 cut
MW94/7/33 54 15 natural
HK84/7/16 22 15 RF
HKS84/7/11 51 16 fill
MEQ4/7/42 18 18 cut
HKS4/7/14 0 20 BF
ME94/8/23 5 20 cut
MW94/8/5 145 20 cut
MW94/8/40 8 20 cut
HK95/8/15 36 20 RF




Table B7

- 97 -

Slope Type Information for Lane/Road
Closure Data (1994 to 1996)

Duration of

Lane Closure | Landslide
Incident No. | (Days) Volume (m®) |Slope Type
HKS84/7/45 16 20 subsidence
K96/9/1 0.5 20 na
MW35/8/20 29 24 cut
MW9o4/8/47 50 25 cut
HKS6/9/4 25 30 cut
ME94/7/9 44 30 cut
MES4/7/20 45 40 BF
HK94/7/32 10 40 cut
Ko4/7/13 6 40 cut
HK95/8/77 14 40 cut
HK94/7/59 53 40 natural
MEQ4/7/28 38 42 cut
MEQ94/7/25 38 45 cut
MWO4/7/9 37 45 cut
MWS4/7/16 16 45 cut
MWo4/7/34 95 45 fill
K94/7/4 39 45 RF
HK95/8/2 9 50 cut
ME95/10/1 1 50 RF
HK95/8/16 43 60 cut
HK94/5/1 26 65 fill
MES4/6/2 15 80 cut
MES4/7/19 31 80 cut
MES4/7/31 47 80 cut
ME95/8/19 . 9 80 cut
MW84/7/63 25 100 fill
ME94/8/32 0 100 natural
HK95/8/31 10 120 fill
HK95/9/1 13 130 cut
K94/7/5 6 140 cut
K95/8/17 11 150 BF
K94/7/11 61 150 cut
ME94/8/24 90.5 150 cut
HK94/6/1 44 200 cut
ME94/8/22 2.4 240 cut
ME95/8/10 47 240 cut
MEQ94/7/4 60 260 cut
MW94/7/25 38 275 cut
HK95/8/21 2 300 cut
MW94/7/18 15.2 700 cut
K94/7/14 5 800 cut
MEQ4/7/27 7 1000 natural
ME95/8/11 78 2000 cut
HK95/8/43 47 14000 cut
MW96/3/4 9.5 Not Available
HK94/7/54 2 Not Available
ME94/7/5 3.29 Not Available
ME94/8/7 24 Not Available
MWg4/8/3 131 Not Available
HK95/8/24 2 Not Available
HK95/8/35 94 Not Available
HK95/8/36 22 Not Available
HK95/8/39 34 Not Available
K95/8/9 10 Not Available
K95/8/11 46 Not Available




Annex C

Extracts from Workbooks for
PLL/Economic Loss
Estimation



Road

Cape Collinson Road
Cape Collinson Road
Chung Hom Kok Road
Island Road
Kennedy Road
Magazine Gap Read
Nam Fung Road
Peak Road

Peak Road
Pokfulam Road
Pokfulam Road
Repulse Bay Road
Repulse Bay Road
Stubbs Road

Stubbs Road

Tai Hang Road

Tai Tam Road
Victoria Road
Victoria Road

Yee King Road
Clear Water Bay Road
Kwun Teng Road
Sai Sha Road

Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Read
Tai Meong Tsai Read
Tai Po Road

Tai Po Road

Tai Po Road

Castle Peak Road
Route Twisk

Route Twisk

Raoute Twisk

South Lantau Road
South Lantau Road
South Lantau Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road

Section

PP D@ >

M

OWm>XroO0m» !

OOwWErOmWr> Omr !

AADT 1995

Value
450
450
1300
16890
10610
14560
10110
11170
10120
36160
25050
12300
14370
21070
11270
14670
10500
5410
7860
14150
32950
150120
5310
6000
6000
4120
4120
9190
5840
5840
12980
6270
7250
7250
2980
1210
1210
96120
96120
85410
95470

99

Total PLL

Frequency per year

Value
8.46E-01
2.31E-01
5.28E-01
4.62E-01
1.00E+0Q0
1.31E+00
1.54E-01
3.08E-01
4.62E-01
5.3BE-01
231E-01
2.31E+00
4 62E-M1
3.08E-01
1.54E-01
2.85E+Q0
89.23E-01
8.46E-01
1.08E+00
B5.15E-01
5.38E-01
2.31E-01
1.00E+00
2.31E-01
6.15E-01
1.54E-01
1.54E-01
1.54E-01
6.15E-01
4.62E-01
2.46E+00
1.00E+00
3.08E-01
3.08E-01
1.31E+00
4 62E-01
3.85E-01
3.08E-01
1.54E-01
3.85E-01
7.69E-02

Landslip

2.96E-03
4.05E-03
1.22E-03
3.29E-02
1.50E-01

1.58E-01

4.95E-03
7.07€-02
2.20E-02
1.97E-02
1.93E-02
2.28E-01

2.60E-02
4.66E-02
361E-02
2.09E-01

5.46E-02
2 11E-02
1.30E-02
3.23E-02
1.16E-01

2.76E-01

1.35E-01

3.55E-02
2.55E-02
1.76E-02
2.44E-03
5.90E-04
3.32E-02
2.12e-02
1.01E+00
t.11E-01

6.42E-03
2.33E-03
1.09E-02
8.21E-G3
2.96E-03
6.65E-02
1.01E-01

1.14E-01

2.74E-02
3.27E+00

PLL
Bouiderfall
8.45E-04
0.00E+00
1.67E-03
0.00E+Q0
G.00E+C0
0.00E+00
0.00E+C0
0.00E+00
1.07E-02
0.00E+00
0.00E+00
1.79E-02
0.00E+00
0.00E+00Q
0.00E+00
1.07E-01
1.25E-02
8.12E-03
0.00E+00
1.03E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
(0.00E+G0
0.00E+00
0.00E+Q0
2.35E-02
5.01E-03
0.00E+00
0.COE+Q0Q
0.00E+00
0.00E+00
0.00E+Q0
0.0CE+0Q
0.0CE+00
1.04E-01
0.00E+00
3.95E-01

Total
3.81E-03
4.05E-03
2.89E-03
3.28E-02
1.50E-01
1.58E-01
4 95E-03
7.07E-02
3.27E-02
1.97E-02
1.93E-02
2.47E-01
2.50E-02
4.66E-02
3.561E-02
3.16E-01
6.72E-02
2.92E-02
1.30E-02
1.36E-01
1.16E-01
2.786E-01
1.35E-01
3.55E-02
2.55E-02
1.76E-02
2.44E-03
5.90E-04
3.32E-02
2.12E-02
1.G3E+00
1.16E-01
6.42E-03
2.33E-03
1.08E-02
8.21E-03
2.96E-03
6.85E-02
1.O1E-01
2.18E-01
2.74E-02
3.67E+00



Road

Cape Cailinson Road
Cape Callinson Road
Chung Hom Kek Road
island Road
Kennedy Road
Magazine Gap Road
Nam Fung Read
Peak Road

Peak Road
Pokfulam Road
Pakfulam Road
Repulse Bay Road
Repulse Bay Road
Stubbs Road
Stubbs Road

Tai Hang Road

Tai Tam Road
Victoria Road
Victoria Road

Yee King Road
Clear Water Bay Road
Kwun Tong Road
Sai Sha Road

Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Po Road

Tai Po Road

Tai Po Road

Castle Peak Road
Route Twisk

Route Twisk

Route Twisk

South Lantau Road
South Lantau Road
South Lantau Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Total

Boulder fall

Section Frequencyfyr

A 0.230769231
B o
- 0.153846154
- 0
- 0
- 0
- 0
A 0
B 0.076923077
A 0
B 0
A 0.076923077
B 0
A 0
B 0
- 0.769230769
- 0.076923077
A 0.153846154
B 0
- 0.384615385
- 0
- 0
- o
A ¢
B s
c G
3} g
A a
B Q
c 0
- 0.076923077
A 0.076923077
B 0
c Q
A 0
B a
c a
A 0
B 0
Cc 0.076923077
D 0

100

BF PLL

AADT 1995 PLL (falling)

450
450
1300
16890
10610
14960
10110
11170
10120
36160
25050
12300
14370
21070

11270

14670
10900
5410
7860
14150
32950
150120
5310
6000
6000
4120
4120
9190
5840
5840
12980
6270
7250
7250
2980
1210
1210
86120
56120
85410
95470

£.18E-05
0.00E+C0

1.19E-04
0.00E+C0
0.00E+C0
0.00E+CD
0.00E+QC
0.00E+QC
4.7CE-04
0.00E+0C
0.00E+Q0
5.73E-04
Q.00E+0Q
0.00E+QQ
0.00E+QQ
6.75E-03

5.07E-04

4.99E-04
0.00E+00

3.2BE-03
0.00E+00
0.00E+00
Q.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.05E-04

2.90E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

4.46E-03
0.00E+00

1.76E-02

PLL (fallen} Total PLL

7.83E-04
0.00E+00

1.58E-03
0.00E+00
Q.0CE+00
Q.00E+00
0.00E+00
0.00E+00

1.02E-02
0.00E+00
0.00E+00

1.73E-02
0.00E+00
0.00E+00
0.00E+00

1.00E-01

1.20E-02
7.62E-03
0.00E+00

1.00E-01
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
0.00E+Q6Q
0.00E+QQ
0.00E+QQ
0.00E+QC
0.00E+Q0
2.29E-02
4.72E-03
0.00E+Q0
0.00E+00
0.00E+00Q
0.00E+Q0
3.00E+Q0
0.00E+0C
0.00E+Q0Q

1.00E-01
0.00E+QQ

3.77E-NM

8.45E-04
Q0.00E+Q0Q
1.67E-03
G.00E+C0
0.00E+CO
C.00E+CO
G.00E+Q0
0.00E+00
1.07E-02
0.00E+00
0.00E+Q0
1.79E-02
0.00E+00
0.00E+00
0.00E+00
1.07E-01
1.25E-02
8.12E-03
0.00E+00
1.03E-01
0 QOE+00
0.00E+00
0.00E+00
0.00E+00
0.COE+00
0.GOE+00
0.C0E+0C
0.00E+00
0.00E+00
0.C0E+00
2.35E-02
501E-03
0.00E+00Q
0.00E+00Q
0.COE+00
0.00E+00
0.GOE+0Q
0.00E+00
0.00E+00
1.04E-01
0.C0E+00
3.95E-01



Roads
<ape Callinscn Road
Cape Collinsen Road
Cape Callinson Road
Cape Collinson Roag
Cape Caollinson Road
Cape Collinson Road
Cace Collinson Road
Cape Collinson Rcad
Cape Collinson Read
Cage Collinson Rcad
Cage Collingon Road
Cape Collinsan Road
Cape Collinsor Road
Cape Coifinson Read
Cape Cotlinsen Read
Cape Coliinson Road
Cape Coflinson Road
Cape Collinsen Road
Cape Collinson Read
Cape Collinson Road
Cape Collinson Road
Cape Collinscn Road
Cape Collinson Road
Cape Collingen Road
Cape Callinson Road
Cape Collinson Road
Cape Collinsan Road
Cape Collinson Road
Cape Callinsan Road
Cape Ccallinson Road
Cape Collinson Read
Cape Caollinson Road
Cape Collinson Road
Cape Collinson Read
Cape Collinson Read
Cape Collinson Read
Cape Collinson Road
Capa Collinson Road
Cape Collinson Road
Cage Collinson Road
Cape Colinson Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Coilinscn Road
Cape Collinscn Road
Cape Collinsen Road
Cape Collinsen Road
Cape Collinscn Road
Cape Collinscn Road
Cape Collinsen Road
Cape Caollinsen Road
Cape Collinsen Road
Cape Collinson Road
Cape Collinson Road
Cape Collinscn Road
Cape Caollinson Road
Cape Cellinson Road
Cape Collinson Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Roag
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road

Section Slope

DD DDUD DO PPRIOCFDIDREP >l Pl PPk >

up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
dawn
down
down
down
down
down
down
down
down
down
up
up
up
ug
up
up
up
up
up
up
up
up
up
up

Failure Vol

Range
<20
<20
<20
201c 50
20to 50
201050
50 1o 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 200C
> 2000
> 2000
< 20
<20
<20
20 te 50
20t0 50
20to 50
50 o 200
5C o 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
2010 50
20to 50
20to 50
50 to 500
50 to 500
50 to 500
500 o 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 to 50
20t0 S0
20 to 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 te 1000
> 1000
> 1000
> 1000
<20
<20
<20
20te 50
20 ta 50
20 1o 5C
50 te 500
50 te 500
50 to 500
500 1o 2000
500 to 2000
500 to 2000
> 2000
> 2000

Height Range
<10
10t 20
>= 20
<10
to 20
>= 20
<10

10 tc 20
=20
<10
1010 20
>= 20
<10
101020
>=20
<10
10t 20
>z 20
<10
10to 20
>= 20
<10
10020
>= 20
<10
10t0 20
»= 20
<10
10020
»= 20
<10
10te 20
»= 20
<10
0t 2G
>= 20
<10
10 to 20
>= 30
<10
10 to 20
»= 30
<10
101020
»>=20
<10
1010 20
»= 20
<10
10t 20
»= 20
< 10
10t0 20
== 20
<10
10 ta 20
>z 20
<10
10t 20
>z 2
<10
10to 20
»= 20
<10
10to 20
>z 20
<10
1010 20
> 20
<10
10to 20
>z 20
<10
10t0 20
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LSPLL

LS
Freguency
per year
4. 15E-01
8.15E-01
6.15E-01
6.15£-01
8.15E-01
8.15E-01
6.15E-01
6.15E-01
8.15E-01
B.15E-04
6.15E-01
8.15E-01
6.15E-01
B.15E-01
6.15E-01
§.15E-01
6.15E-01
8.15E-01
& 18E-01
8.15E-01
8.15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
8.15E-01
6.15E-01
231E-01
2.3E-01
2.31E-01
2.31E-04
231E-0Y
2.31E-01
2.31E-1
2.31E-01
2.31E-01
2.31E-01
2.31E-01
231E-1
2.31E-1
2.31E-01
2.31E-1
2.31E-01
2.31E-31
2.3EN
2.31E-01
2.31E-01
2.31E.01
2.31E-01
2.31E-01
2.31E-01
2. 3E-Q1
2.31E-01
2.31E-01
2.31E-01
23E-01
2.31E-01
2.38E+00
2.38E+00
2.38E+00
2.38E+00
2.38E+00
2.349E+00
2.29E+00
2 J8E+00
2.28E+00
2.38E+00
2.33E+00
2.38E+00
2.38E+00
2.28E+00

Slope
0.a8
0.88
0.88
0.88
088
0.88
0.88
0.38
0.68
.88
¢33
¢a&a
0.88
0.88
0.88
Q.12
0.12
d.12
0.12
0.12
0,12
a.12
0.12
0.12
0.12
0.12
0.12
0.12
0,12
0.12

=y
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o

0.87
0.87
0.87
0.87
0.87
0.87
0.87
087
0.87
0.87
0.87
087
0.87
0.87

Hesght
Vol
0.65
0.10
.02
Q.05
0.05
0.02
0.01
0.02
0.07
0.J0
0.00
0.01
0.00
0.00
0.00
0.03
.03
.03
0.07
0.07
Q.07

Q.00
0.00
0.00
0.00
0.00
0.00
C.00
0.00
C.00
0.00
0.00
Q.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.23
0.18
Q.05
0.10
0.10
Q.08
Q.05
Q.05
Q.08
Q.05
a.0m
0.05
Q.00
Q.00

V Factar
0 0455
0.0685
2.0835
2.3500
0.4350
0.4850
0.5850
0.6650
0.6950
0.8900
0.5500
0.9500
0.9500
0.9500
0.9500
0.003%
0.0038
0.003%
0.0194
0.0194
0.01%4
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.8650
0.6950
0.8900
0.9500
0.8500
0.9500
0.9500
0.9500
0.003%
0.0039
0.0038
0.0184
0.0194
0.0154
Q.0773
0.0775
0.0775
0.220¢
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0825
0.3500
0.4350
0.4850
0.5B5G
0.6650
0.6950
0.8500
0.9500
0.9500
0.9500
0.9500

Expacted Scala

Fatality
0.03 .4
0.03 ¢4
0.03 0.4
0.03 Q7
0.03 a7
2.02 a7
203 1.3
2.03 1.5
3.0 1.5
202 2
303 2
2.03 2
003 2.5
203 2.5
2.03 2.5
0.03 0.6
.03 0.6
0.03 0.6
0.03 1
0.03 1
0.03 1
0.03 15
0.03 1.5
0.03 1.5
Q.03 2
0.03 2
0.03 2
0.03 4
0.03 4
0.03 4
0.03 0.4
0.03 0.4
0.03 0.4
0.03 0.7
0.03 0.7
0.03 0.7
0.03 1.5
003 1.5
0.03 1.5
0.03 2
2.03 2
003 2
0.03 25
Q.03 2.5
G.03 25
Q.03 0.6
0.03 0.6
0.03 0.6
0.03 1
0.03 1
Q23 1
003 1.5
0.03 1.5
0.03 15
0.03 2
0.03 2
0.03 2
0.43 4
0.03 4
0.03 4
1 0.4
1 ¢4
1 0.4
1 Q7
1 Q7
1 a7
1 1.5
1 15
1 15
1 2
1 2
1 2
1 25
1 25

Facter Consequence

5.46E-04
8.22E-04
1.00E-03
7.35E-02
3.14€-03
1.02£-02
2.63E-02
2.99E-02
2.13E-02
5 .34E-02
5.70E-02
5. 70E-02
713E-02
7.13E-02
7.13E-02
6.98E-05
6.9BE-05
6.98E-05
5.81E-04
5.81E-04
5,81E-04
3.49E-03
3.49E-03
3.49E-03
1.32E-02
1.32E-02
1.32E-02
3.68E-02
3.68E-02
3.68E-02
5.45E-04
8.226-04
1.00E-03
7.35E-03
9.14E-03
1.02E-02
2,63E-02
2.99E-02
3.13E-02
5.34E-02
5.70E-02
5.70E-02
7.13E-02
7.13E-02
7.13E-02
6.98E-05
6.98E-05
6.98E-05
5.81E-04
5.81E-04
5.81E-04
3.49E.03
3.456-03
3.49E-03
1,32E-02
1.32E-02
1.32E-02
3.68E-02
3.68E-02
3.68E-02
1.82E-02
2.74E-02
3.34E-02
2.45€-01
3.05E-01
3.40E-01
8.78E-01
9.98E-01
1.04E+0C
1.78E+00
1.90E+00
1.90E+00
2.38E+00
2.38E+00

PLL
1.92E-04
4. 4%5E-05
1.05E-05
1.98E-04
247804
1.10E-04
1.43E-04
3.24E-04
1.19E-03
0.00E+Q0
0.00E+00
3.09E-04
0.0GE+Q0
0.C0E+00
0.00E+00
1.535E-07
1.55E-07
1.85E-07
2.86E-06
2.86E-06
2.86E-06
&.01E-05
8,01E-05
8.01E-35
3.25E-08
3.25E-086
3.25E-08
0.00E+00
C.00E+Q0
0.00E+00
0.00E+00
6.64E-05
0.00E+00
Q.Q0E+JC
6.32E-04
0.C0E+00
0.00E+Q0
1.38E-03
0.COE+00
0.GOE+00
1.97E-03
0.00E+00
0.00E+00
0.00E+00
0.00E+00D
0.0CE+00
0.00E+0D
0.00E+00D
0.00E+00
0.00E+00Q
0.00E+00
Q.00E+DO
{0.00E+80
C.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
Q.00E+00
0.00E+00
8.68E-03
8.63E-03
3.4B8E-03
5.08E-02
6.32E-02
5.83E-02
9.10E-02
1.03E-H
1.73E-01
1.85E-01
3.94E-.02
1.97E€-01
0.00E+00
0.00E+Q0



Roads

Castle Peak Road
Castle Peak Road
Castle Perak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle P2ak Road
Cast!e Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Castle Peak Road
Chung Hem Kok Road
Chung Hom Kok Road
Churg Hom Kok Road
Chung Hom Kok Road
Churg Hem Kok Road
Chung Ham Kok Road
Chung Ham Kok Road
Chung Mem Kok Road
Chung Hem Kok Road
Chung Hem Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Xok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung lom Kok Road
Chung HMom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Clear Water Bay Road
Clear Water Bay Road
Clear Watar Bay Road
Clear Watar Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Ctlear Water Bay Road

lear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water S8ay Road
Clear Water Bay Road
Clear Water Say Road

Section Slope
up
down
down
down
down
down
down
dawn
down
down
down
dawn
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
dewn
down
down
down
up
up
Lp
up
uw
up
up
up
up
up
up
up
up
up
up
down
dawn
down
down
down
down
down
down
down
down
down
dawn
down

Failure Vot
Range

> 2000
<20
<20
<20
20to 50
2010 50
2010 50
50to 200
50 to 200
50 to 200
200 to 1C00
200 to 1600
200 to 100
> 1000
> 1000
> 1000
<20
<20
<20
20 ta 50
200 50
20 ta 50
50 to 500
EQ 10 50O
50 to 500
500 to 2000
500 1o 2000
500 te 2000
> 2000
> 2000
> 2000
<20
<20
<20
2010 50
20 to 50
20 i 50
50 te 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 to 50
201w 50
20te 50
S0 to 500
50 to 500
50 to 500
S00 to 200¢
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
< 20
20t0 50
20 to 50
20 to 50
50 to 200
50 to 200
5010 200
200 to 1000
200 to 1Q00
200 to 1Q00
> 1000

Height Range
>z 20
<19
10 to 20
= 20
<10
10to 20
>=20
<10
10to 20
»= 20
<10
10to 20
»>= 20
<10
10t0 20
>z 20
<10
10ta 20
>z 2D
<10
10t 20
»= 20
<10
10t0 20
»= 20
<10
1010 20
»>= 20
<10
1010 20
>=20
<10
101020
»u 20
<10
10to 20
>=20
<10
10t0 20
»= 20
<10
10 to 20
>=720
<10
1010 20
>=2Q
<10
1010 20
»>= 320
<10
10to 2C
>z 20
<10

101to 2¢
>=20
<10
1Gto 20
»= 20
<10
10 to 20
>= 20
<10
10to 20
== 20
<10
19t0 20
>z 20
<10
10t 20
>z 20
<10
10t 20
>=20
<10
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LSPLL

L3
Frequency
par year
2. 28E+0C
2.38E+0Q
2.38E+00
2.28E+QC
2.38E+00
2.38E+00
2.38E+00
2.38E+00
2.38E+00
2.38E+00
2 38E+00
2.28E+00
2.38E+00
2.28E+00
2.3BE+00
2.3BE+00
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.B5E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-0t
3 85E-01
3 85E-D1
3.85E-01
3.85E-01
3 85E-)
3.85E-01
3.85E-01
3.85E-1
3.85E-1
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.35E-01
3.55E-01
3.85E-01
3.85E-01
3.85E-01
3.95E-01
3.85E-01
3.85E-01
5.38E-01
3380
5.38€-01
5.38€-01
5.38E-01
5.38E-01
5.38E-01
5.389E-01
5.38E-01
5.38E-01
5.38E-G1
5.38E-(1
5.38E-N
5.38E-G1
5 3BE-1
5.38E-01
5.38E-01
5.38E-31
5.38E-01
£.38E-01
5.38E-01
5.38E-01
5.38E-01
5.38E-01
5.38E-01
5.38E-01
5.38E-01
5.38E-D1

Slopa
Q.87
0.13
0.13
0.13
013
Q.13
0.13
Q.13
0.13
0.13
Q.13
Q.13
0.13

OO0 0000 OGO O OO — - -4 — —L = -2 s 4 ok

Height
Val
0.00
0.17
0.17
017
0.07
0.07
0.07
0.05
0.05
0.0§8
0.05
0.05
0.05
0.00
0.00
0.00
0.40
0.30
0.00
0.20
0.05
0.00
0.02
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.ca
0.08
0.c8
0.23
023
0.23
.02
0.02
0.02
0.00
0.00
Q.00
0.00
Q.00
Q.00
0.55
0.05
0.04
0.10
0.04
0.08
0.0
0.04
Q.08
C.00
c.o
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00

Q.00
0.0c

¥ Factor
3.8500
0.0Q39
G.003%
0.0039
0.0194
0.0194
5.0194
2.0775
0.0775
2.077%
0.2200
Q.2200
0.2200
0.2070
0.3070
0.3070
0.0455
0.0685
0.0835

T 03500

0.4350
0.4850
0.5850
0.6650
0.6850
0.8900
0.9500
0.9500
0.9500
0.9500
0.9560
0.0039
0.0039
0.0039
0.0134
0.0194
0.0184
0.0775
0.0775
0.0775
0.2200
0.2290
0.2200
0.3070
0.307¢
0.307¢
0.0231
0,0406
0.0628
0.1325
Q.3000
0.4275
0.3120
Q.517%
0.6625
0.4825
0.8025
0.8500
0.5975
0.9200
0.9500
€.0026
£.0026
0.0026
0.0129
00129
0.0129
0.0517
0.0517
0.0517
0.1473
0.1473
0.1473
0.2053

Expecited Scale

Fatality Factor
1 25
1 X5}
1 05
1 a6
1 1
1 1
1 1
1 1.5
1 15
1 18
H 2
1 2
1 2
H 4
1 4
1 4
0.03 0.4
0.03 0.4
003 0.4
go3 0.7
0.03 0.7
0.03 0.7
0.03 1.5
0.03 1.5
0.03 1.5
0.03 2
0.03 2
0.03 2
0.03 2.5
0.03 2.5
0.03 2.5
0.03 08
0.03 086
0.03 0.6
0.03 1
0.03 1
0.03 1
0.03 1.5
0.03 1.5
0.03 1.5
0.03 2
0.03 2
0.03 2
0.03 4
0.03 4
0.63 4
1 Q.4
1 Q.4
1 Q4
1 Q7
1 Q.7
1 or
1 15
1 15
1 1.5
1 2
1 2
1 2
1 25
1 25
1 2.5
1 0.6
1 0.6
1 06
1 1
1 1
1 1
1 1.5
1 1.5
1 1.5
1 2
1 2
1 2
1 4

Consequence
2.3BE+00
2.33E-03
2 33E-03
2.33E-03
1.94E-02
1.94E-02
1.84E-02
1.16E-01
1.16E-01
1.16E-01
4 40E-01
4,40E-01
4.40E-01
1.23E+00
1.23E+00
1.23E+00
5.46E-04
8.22E-04
1.00E-03
7.35E-03
9.14E-03
1.02E-02
2.63E-02
2.99E-02
3.13E-02
5.34€-02
£.70E-02
5.70E-02
7.138-02
7.13E-02
7.13E-02
6.98E-05
B.98E-05
6.98€-05
5.81E-04
5.81E-04
S.81E-04
3.49E-03
3.46E-03
3.49E-03
1.32E-02
1.32E-02
1.32E.02
3.68E-02
3.68E-02
3.6BE-02
9.25E-03
1.63E-02
2.51E-02
1.2BE-01
2.10E.01
2.99E-01
4 68E-01
7.76E-01
9.94E-01
9.65E-01
1.61E+00
1.90E+00
1.49E+Q0
2.30E+QC
2.38E+0Q0
1.558-03
1.55E.03
1.55E-03
1.239&-02
1.29E-02
1.24E-02
7.75E-02
7.75E-02
7.7RE-Q2
2.95E-01
2.95E-01
2.95E-01
8.21E-01

PLL
0.00E+C0
1.20E-04
1.20E-Q4
1.20E-04
4.00E-C4
4.00E-G4
4.00E-04
1.80E-Q3
1.80E-03
1.80E-03
6.82E-03
6.82E-03
B.82E-03
0.G0E+0D
0.00E+00
0.00E+00
8.72E-05
7.59E-05
0.C0E+00
4.52E.04
1.41E-04
0.00E+Q0
1.62E-04
2.TB6E-04
0.00E+00
0.00E+00
0.00E+00
Q.00E+00Q
0.00E+C0
0.00E+C0
Q.00E+CQ
4 47E-07
4 47E-07
4.4TE-07
1.04E-05
1.04E-05
1.04E-05
4 47E-06
4.47E-06
4.47E-06
Q.00E+Q0Q
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.74E-03
4.38E-04
5.41E-D4
6.89E-03
4.52E-02
9.67E-03
2.52E-03
1.67E-02
4.28E-02
0.00E+Q0
8.84E£-03
2.05E.02
0.00E+00
0.00E+CQ
0.00E+00
0.00E+C0
0.00E+0Q
0.0CE+00
Q.00E+0Q
0.00E+00
0.00E+Q0
0.00E+Q0
0.00E+00
0.00E+0G
0.00E+0D0
0.00E+00
0.00E+0D
0.00E+0D



Roads

Clear Water Bay Road
Clear Water Bay Road

isfand Roag
Isiand Road
Island Road
Isiand Road
tsland Road
Island Road
Island Road
}sland Road
!sland Road
island Road
tsland Road
Island Road
Island Road
island Road
Island Road
Island Read
Island Read
Island Road
Island Road
Islang Read
Island Read
Island Road
Island Read
Island Read
Island Road
Islanct Read
Island Road
Island Road
Island Road
Island Read
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Read
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kernedy Read
Kennedy Read
Kennedy Road
Kennedy Road
Kennedy Read
Kennedy Read
Kennedy Read
Kennedy Road
Kennedy Road
Kennedy Read
Kennedy Road
Kennedy Road
Kennedy Read
Kwun Tong Read
Kwun Tong Read
Kwun Tong Road
Kwun Tong Road
Kwun Tong Read
Kwun Tong Read
Kwun Tong Read
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Read
Kwun Tong Read

Section  Slope

down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
vp
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
dawn
down
down
up
up
up
up
up
up
up
up
up
vp
up
up

Failure Vol

Range
> 1000
> 1000
<20
<20
<20
20 te 50
20 1o SO
20 e 50
50 to 50¢
50 to 500
50 to 500
500 to 2¢00
500 to 2CQ0
500 ta 2000
> 2000
> 2000
> 2000
<20
<20
<20
2010 5Q
2010 5Q
2010 50
50 10 200
50 to 200
50 {0 200
200 to 1000
200 to 1000
200to0 1000
> 1000
> 1000
> 1000
<20
<20
<20
2010 50
20 to S0
20t0 50
50 to 500
50 to 500
50 to Q0
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20to 50
20050
20t0 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20t0 50
20to 50
20 to 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000

Height Range
1010 20
>= 20
<10

10 t0 20
»= 20
<10
10t0 20
== 20
<10
10%0 20
»=20
<1¢
10t0 20
>=20
<10
10to 20
>z 20
<10
10to 20
»= 20
<10
191020
»= 20
<10
10to 20
»= 20
<10
10to 20
»= 20
<10
10to 20
»= 20
<10
10to 20
> 20
<10
10to 20
»= 20
<10
10to 20
= 20
<10
10to 20
»= 20
<10
10to 20
>= 30
<10
1Cto 20
>= 20
<10
10to 2¢
>= 20
<10
101tc 20
»>= 320
<10
10te 20
2 20
<10

10 to 20
== 20
<10
10to 20
»>= 20
<10
Wto20
»= 20
<10
101020
»= 20
<10
Wie20
>= 20
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LS PLL

LS
Frequency
per year
5.28E-01
5.28€-01
4 82E-01
4.82E-01
4.62E-01
4.62E-01
4.62E-01
4.82E-01
4 52E-01
4.62E-01
4.62E-01
4.62E-G1
4.62E-01
4.62E-01
4 §2E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-M
4.62E-01
4.62E-01
4.62E-01
4,62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E.01
4.62E-01
4.62E-M1
4.62E-01
4.62E-01
1.00E+00
1.00E+0C
1.00E+0C
1.00E+0C
1.00E+0C
1.00E+0C
1.0DE+0G
1.00E+00
1.00E+00
1.00E+0¢
1.00E+00
1.00E+0C
1.00E+00
1.00E+00
1.00E+0C
1.00E+0Q
1.00E+0C
1.00E+0C
1.00E+00
1.00E+0G
1.00E+0C
1.00E+00Q
1.00E+00
1.00E+GQ
1.00E+0Q
1.00E+00Q
1.00E+00
1.00E+00
1.00E+00
1.00E+00
2.31E-M1
2.31E-1
2.31E-M1
2.31E-31
211E-1
2.31E-1
2.1E-01
2.1E-01
2.ME.01
2.31E-01
23E-0t
2.1E-01

Slope
Q
0
083
.83
Q.83
0.83
0.83
0.83
083
0.83
0.83
0.83
0.83
0.83
0.83
0.83
083
017
0.17
Q.17
Q17
0.17
0.t7
0.17
0.17
0.47
017
Q.17
a7
.17
0.17
Q17
0.85
0.85
a.85
.85
a.85
a.85
Q.85
0.85
0.85
0.85
0.85
0.85
0.85
a.85
0.85
a.15
0.15
a.15
0.15
a.15
a.15
0.15
0.15
015
0.15
Q.15
0.15
Q.15
015
Q.15

o ok e ko b o

Height
Vol
Q.00
0.00
0.55
0.15
0.00
0.15
0.03
9.00
0.00
0.02
0.00
0.00
0.00
n.00
0.00
0.00
0.00
0.08
0.08
0.08
0.23
0.23
0.23
0.02
0.02
0.02
0.00
.00
0.00
0.00
0.00
0.00
0.60
0.20
©.01
C.03
0.0
0.03
c.00
0.00
C.03
0.00
G.00
0.05
¢.00
C.00
c.00
©.30
0.30
0.30
0.03
0.03
0.03
0.00
Q.00
0.00
0.00
0.00
Q.00
.00
.00
0.00
007
C.05
003
0.25
0.20
.10
0.02
0.10
013
Q.00
0.00
0.03

V Facter
0.2053
0.2053
0.0455
0 0885
0.0835
0.3500
0 4350
0.4850
0.5850
0.6650
0.6950
2.8800
0.8500
0.9500
0.9500
0.9500
0.8500
0.0038
0.0039
0.0039
0.0194
00194
c.0194
0.0775
0.0775
0.0775
0.2200
0.2200
©.2200
©.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.8650
0.6950
0.8900
0.9500
0.9500
Q.8500
0.8500
0.9500
0.0039
0.0039
0.0039
0.0194
0.0194
0.0194
0.0775
0.077%
0.0775
0.2200
Q.2200
0.2200
0.3070
0.,3070
2.3070
0.0231
0.0408
0.0628
0.1825
0.3000
0.4275
¢.3120
0.5175
0.6625
0.4825
0.8025
0 9500

Exzected Scale
Fatality Factor
1 4
4
0.4
2.4
0.4
2.7
o7
o
15
15
1.5
2
2
2
25
25
2.5
0.8
JoX3
o X3

U O U OO
1]

A ik ek s Ak La L A ek ok
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-
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Consequence
4. 21E-01
8 21E-01
1.82E-02
2.74E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.78E-01
9.8BE-01
1.04E+00
1.78E+00
1.50E+00
1.90E+00
2.38E+00
2.38E+00
2.3BE-+00
2.33E-03
2.33E-03
2.33E-03
1.94E-02
1.94E-02
1.94E-02
1.16E-01
1.16E-01
1.16E-01
4.4DE-D1
4.40E-01
4.40E-01
1.23E+00
1.23E+00
1.23E+00
1.82E-02
2.T4E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
3.78E-01
9.98E-01
1.04E+00
1.78E+00
1.80E+00
1.S0E+00
2.38E+00
2.38E+00
2.38E+00
2.33E-03
2 33E-03
2.33E-03
1.84E-02
1.94E-02
1.94E-02
1.16E-01
1.16E-01
1.18E-01
4.40E-01
4.40E-01
4 40E-01
1.23E+G0
1.23E+00Q
1.23E+C00
2.78E-02
4 88E-02
7.53E-02
3.83E-01
6.30E-01
8.98E-01
1.40E+00
2.33E+00
2.98E+00
2.90E+00C
4.32E+0G
5.70E+QC

PLL

Q. O0E+OG
0.00E+00
4.53E-03
1.57TE-Q3
Q0.00E+00
1.41E-Q2
3.50E-03
0.00E+00
0.00E+Q0
7.64E-03
0.00E+00
Q.00E+00
0.00E+00
Q.00E+0Q
0.00E+00
0.00E+00
0.00E+00
1.52E-05
1.52E-05
1.52E-05
3.55E-C4
3.55E-04
3.65E-G4
1.52E-04
1.52E-04
1.52E-C4
0.00E+00
Q.00E+00
0.00E+DO
0.00E+00
0.00E+DO
0.00E+00
9.28E-03
4.66E-G3
2.84E-04
6.25E-03
1.29E-02
8.66E-C3
0.00E+00
0.00E+00
2.88E-02
Q.00E+00
0.00E+00Q
8.08E-02
0.00E+00
0,D0E+00
0.00E+00
1.08E-04
1.05E-C4
1.05E-04
9.82E-05
9.88E-05
9.85E-05
0.0CE+0C
Q.00E+CC
0.00E+00
G.00E+00
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.48E-04
5.63E-04
5.21E-04
2.27E-02
2 91E-02
2.07TE-02
6.48E-03
5.37E-02
1.03E-01

0.00E+0D
0.00E+09Q
3.95E-02



Roads
¥wun Tong Read
Awun Tong Road
Kwun Tang Road
Kwun Tong Road
Kwun Tang Road
Kwun Tong Road
Kwun Tang Road
Kwun Tong Road
Kwun Teng Road
Kwun Tong Road
Kwun Tong Road
Kwun Teng Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazina Gap Road
Magazine Gap Road
Magazine Gap Read
Magazine Gap Read
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Nam Fung Road
Nam Fung Road
MNam Fung Read
Nam Fung Road
Mam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Narn Fung Read
Nam Fung Road
Nam Fung Road
Nam Fung Road
Mam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road
Nam Fung Road

Saction Slope

ue
ug
ug
down
down
- down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
dawn
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
dewn
down
down
down
down
down

Falure Vot

Range
> 2000
> 2000
> 2000
< 20
<20
<20
2010 50
201ta 50
2010 5C
50 to 200
50 te 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
= 1000
< 20
<20
< 20
20t 50
20t0 80
20t 50
50 to 500
50 to 500
50 to0 500
500 to 2000
§00 to 2000
5Q0 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20t 50
20to 50
20 to 50
50 to 200
S0 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 1o 50
2010 50
2010 50
53 to 500
501te 500
50 te 500
500 to 2000
500 ta 2000
500 to 2000
> 2000
> 2000
> 2000
<20
< 20
< 20
20to 50
2010 50
2010 50
50 to 200
5010 200
5C ta 200
200 to 1000
200 to 1000

Height Range
<10
10to 20
x> 20
<10
10to 20
>= 20
<10
10%020
»= 20
<10
10t0 20
»=20
<10

10 to0 20
>=20
<10
101020
>=20
<10
1010 20
»= 20
<10
1010 20
>= 20
<10
10tc 20
»= 20
<10
02D
>= 20
<10
10t0 20
»>= 20
<10
1010 20
>=20
<10
10020
»=20
<10

10 to 20
>=20
<10
101020
>= 20
<10

10 to 20
»=20
<10
10to 20
»>= 20
<10
10te 20
»>= 20
<10
10to 20
>= 920
<10
101020
>= 20
<10
1010 20
>=20
<10

10 te 20
>= 20
<10
10t 20
»= 20
<10
10to 20
»= 20
<10
10t 20
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LS PLL

LS
Frequency
per year
2.231E-01
2.1E-01
2.21E-01
ZME-01
2.31E-01
23E-01
ZME-01
2 31E-01
2Z1E-]M
2Z3E-0
2.31E-01
2.31E-01
2.31E-01
2.311E-01
2.31E-H
2.31E-1
2.31E-01
2.31E-01
1.31E+00
1.ME+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+GD
1.31E+00
1.31E+Q0
1.31E+Q0
1.31E+00
1.31E+00
1.31E+C0
1.31E+00
1.31E+00
1.31E+00
1.31E+0C
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.54E-01
1.54E-01
1,54E-01
1.54E-01
1.54E-01
1.54E-G1
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E.0%
1.54E-01
1.54E-01
1.54E.01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01

Shope

o
‘gooooooonnoooooo—--u

0.4
0.94
0.854
0.94
0.94
0.94
0.54
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.08
0.08
0.08
0.06
0.08
0.08
0.c8
Q.06
Q.06

Q.08
0.08
0.96
0.08
0.06

-

OO OO0 O0 OO0 QIO + & -% -4 ca ot i ko s e b

Height

Val
Q.00
0.00
0.00
0.00
0.00
0.00
Q.00
Q.00
.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
C.BS
0,15
0.00
0.08
0.05
0.00
0.01
0.05
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.30
0.30
0.20
0.03
0.03
0.03
a.00
0.00
0.00
0.00
©.00
.00
0.00
0.00
0.00
0.50
0.05
0.03
0.25
0.05
Q.08
.00
a.02
0.05
¢.00
©.00
2.00
0.00
0.00
0.00
0.00
0.ca
0.00
0.00

0.0¢
0.00
Q.00
Q.00
Q.00
.00

V Factor

0.5975
0.9200
0.9500
0.0626
0.9026
0.0026
0.0129
0.0129
Q.0129
Q2.0517
Q.0517
0.0817
0.1473
0.1473
0.1473
0.2053
0.2053
0.2053
0.0485
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.6850
0.6950
0.88900
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.0039
0.0039
0.0194
0.0194
0.0154
0.077%
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0231
0.0406
0.0628
0.1825
0.32000
0.4275
0.3120
0.5175
0.6625
0.4825
0.8025
0.9500
0.5875
0.9200
0.9500
0.0028
0.0026
0.0026
0.0129
0.0129
0.0129
0.05817
0.0517
0.0517
0.1473
0.1473

B I I P L YN P I S PN N S N P S U S I T I O T VL
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028
D2s
025
0325
025
0.25
0.25
Q.25
Q.25
0.z5
0.25
C.28

0.28
028
0.28
0.28
0.28
0.25
0.25
025
032s
0323
Q.23
0.25
025

Cxpected  Scale
Fatality

25
2.5
25
0.6
06
04

Factor Consegquence

4.48E+00
8 90E+00
7.13E+00
4.85E-03
4.65E-03
4.65E-03
3.38E-02
3.38E-02
3.38E-02
2.33E-01
2.33E-01
2.33E-01
8.84E-01
8.84E-D1
8.B4E-01
2.46E+00
2.46E+00
2.46E+00
1.82E-02
2.T4E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.7BE-01
9.98E-01
1.04E+00
1.78E+00
1.90E+00
1.90E+00
2.38E+00
2.38E+00
2.38E+00
2.33E-03
2.33E-03
2.33E-03
1.94E-02
1.94E-02
1.84E-02
1.16E-01
1.16€-01
1.16E-01
4.40E-01
4.40E-01
4.40E-01
1.23E+00
1.23E+00
1.23E+00
2.31E-08
4.06E-03
6.28E-03
3.19E-02
5.25E-02
7.48E-02
1.17E-01
1.94E-01
2.48E-01
2.41E-01
4.01E-01
475E-01
3.73E-01
5.75E-01
5.94E-01
3.88E-04
3.88E-04
3.88E-04
3.236-03
3.23E-03
323603
1.94E-02
1.94E02
1.94E-02
7.37E-02
7.37E-02

PLL
0.00E+00
0.00E+30
0.00E+G0
0.C0E+00
0.00E+00
0.C0E+0Q
0.00E+00
Q.00E+0¢
0.00E+Q0
0.00E+00
0.00E+00
Q.Q0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
1.45E-02
5.05E-03
0.00E+00
2.41E-02
1.87E-02
0.Q0E+Q0
1.08E-02
6.13E-02
0.00E+00
0.00E+00
2.34E-02
0.C0E+DD
0.00E+0Q
Q.00E+0D
0.00E+D0
5.47TE-05
5.47TE-05
5.47E-05
5.07E-05
5.07E-05
B.07E-05
C.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+Q0
0.00E+CO
0.00E+00
0.0CE+CE
0.00E+00

1.T8E-04
3.13E-05
2.90E-05
1.23E-03
4.04E-04
5.75E-04
0.00E+00
5.97E-04
1.91E-03
0.00E+00
0.00E+00
0.Q0E+00
0.00E+00
0.0CE+C0
0.00E+00
0.00E+Q0D
1.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00Q
0.00E+0Q
0.00E+00
0.00E+00
0.00E+00



Roads
Nam Fung Read
Nam Fung Read
Nam Fung Read
Mam Fung Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Read
Peak Road
Peak Road
Peak Road
Peak Road
Peak Read
Peak Road
Peak Road
Peak Read
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Feak Read
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Road
Peak Recad
Peak Road
Peak Read
Peak Road
Peak Read
Peak Read
Peak Road
Psak Road
Peak Read
Peak Road
Peak Read
Peak Road
Peak Road
Peak Road
Peak Road
Pokfulam Road
Paidfulam Road
Pakfularm Road
Pakfulam Road
Pokfulam Road
Pokfulam Road
Pekfulam Road
Pokfulam Road
Pakfulam Road
Pokfulam Road

Section Sicpe
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down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
dawn
down
down
down
down
up
up
up
up
up
up
ug
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up

Failura Vol -

Range
2C0 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20te 50
20to 50
20to 50
50 to 500
50 t0 500
5010 500
500 10 2000
500 to 2060
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 to 50
20to 50
20to 50
50 to 200
50 to 200
50 te 200
206 to 1000
2C0 {o 1000
2G0 te 1000
> 1000
> 1000
> 1000
<20
<20
<20
201o0 &0
20 to 5Q
2010 8Q
50tp 500
50 0 500
£0 10 5Q0
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20to 50
20te 50
20ta S0
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 to 5C
20to SO
2010 50
50 te 500
50 to 500
50 to 500
500 to 2000

Height Ranga
»= 20
<10

10 to 20
>=20
<10
1010 20
=20
<10

10 to 20
>=20
<10
10 ta 20
>=20
<10
10t0 20
>= 20
< 10
10ta 20
>= 20
<10
10to 20
=20
<10
10to 20
»>= 20
<10
10to 20
>= 20
<10
10t 20
»= 20
<10
1Gte 2¢
»=20
<10

10 to 20
>= 20
<10
10 to 20
»>= 20
<10
1010 20
>= 20
<10
10t 20
==20
<10
101020
>=20
<10
10t0 20
>=20
<10
10t 20
2= 20
<10
10t0 20
>= 20
<10
10to 20
>=20
<10
10t0 20
>= 20
<10
10to 20
>= 20
<10
10t 20
>= 20
<10
10to 20
»= 20
<10
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LS PLL

LS
Frequancy
per year
1.54E-01
1.54E-01
1.54E-01
1.54E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08€-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
2.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-D¥
3.08E-N
3.08E-01
3.0BE-0t
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-1
3.85E-01
3.85E-1
3.85E-1
A.85E-C1
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.45E-01
3.B5E-01
3.85€-01
3.85E-01
3.85E-01
5.38E-01
5.38E-01
5.38€-01
5.38€-01
5.38€E-01
5.38€-01
5.38E-01
5.39€-01
5.38E-01
5.38E-01

0.75
0.75
0.7
0.75
0.75
0.75
0.75
0.2%
0.2%
0.28
0.25
0.2%
0.25
.25
0.25
0.25
0.25
0.25
0.2§5
Q.25

oo
bl SIS )
o

O 0000000000000 = = = ek ed ek e ek

(=)

0.36
0.86
0.86
0.36
0.36
0.86
0.6
0.36
0.36
0.56

Height

Vel
0.00
0.ca
a.co
a.c0
0.40
0.20
0.ca
0.05
0.15
090
0.01
0.15
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.39
0.30
¢.30
.03
.03
.03
Q.00
0.0¢
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
Q.82
0.08
0.00
0.08
0.03
0.a0
0.01
.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.30
0.30
0.03
0.03
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.30
0.00
0.03
0.08
0.00
0.00
0.02
0.00
0.00

Y Facter
0.1473
2.2053
74.2053
0.2053
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.665¢
0.695Q
0.85C0
0.95C0
0.9500
0.9500
0.95C0
0.9500
0.0029
0.0039
0.0039
0.0154
00184
0.0194
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3270
0.3070
0.0455
0.0635
0.0835
0.3500
0.4350
0.4850
0.5850
0.8650
0.6950
0.8900
0.8500
9.84500
0.8500
0.9500
0.9500
0.003%
0.0039
0.003%
0.0194
0.0194
0.0194
Q.0775
Q0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.307Q
0.0231
0.0406
0.0628
Q.1825
0.3000
0.4275
0.3120
0.5175
0.6625
0.4825

025
0.25
.25
0.25

—
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Expected Scale

Fatalty Factor

2
4
4
4
0.3
04

0.3
0.7

.
L

0.7
1.5
15
1.5

Consequence

7.37E-02
2.05E-01
2.05E-01
2.05E-01
1.82E-02
2.74E-02
3.34E-02
2.45E-01
3.05E-01
3 40E-01
8.78E-01
9 98E-01
1.04E+00
1.78E+00
1.90E+00
1.90E+00
2.38E+00
2.38E+00
2.38E+00
2.33E-03
2.33E-03
2.33E-03
1.94E-02
1.84E-02
1.94E-02
1.16E-0%
1.16E-01
1.16E-01
4.40E-01
4,40E-01
4,40E-01
1.23E+00
1.23E+00
1.23E+00
1.82E-02
2.74E-02
3.34E-02
2.45E-01
2.05E-01
3.40E-01
8,78E-01
9.98E-01
1.04E+C0
1.78E+00
1,90E+00
1.90E+00
2.38E+00
2.38E+00
2,38E+00
2,33E-03
2.33E-03
2.33E-03
1.34E-02
1.84E-02
1.94E.02
1.168.01
1.16€-01
1.16E-01
4.40E-01
4 40E-01
4.40E-01
1,23E+00
1.23E+00
1.236+00
9.25E-03
1.63€-02
2.51€-02
1.286-01
2.10E-D1
2.99E-01
4.68E-01
7.76E-01
8.94E-01
9.65€-01

PLL
0.00E+Q0
0.00E+0D
0.00E+00
Q0.00E+00

1.68E-03
1.26E-03
0.00E+00
2.83E-03
1.05E-02
0.00E+0DD
2.03E-03
3.45E-02
D.00E+D0
0.00E+0¢
1.75E-02
{0.00E+20
0.00E+00
0.00E+QC
0.00E+00
5.37E-C5
5.37E-05
5.37E-C5
4.97E-0S
4 9TE-05
4 9TE-05
0.00E+Q0
0.00E+Q0C
0.00E+00
G.00E+00
0.00E+G0
C.00E+00
0.00E+00
0.00E+00
0.00E+00
5.74E-03
8 43E-04
Q.00E+00
4,71E-03
3,51E-03
0.00E+00
3.28E-03
3.84E-03
0.00E+00
0.0CE+Q0
0.0CE+Q0
0.0CE+Q0
0.00E+00
0.00E+Q0
0.00E+Q0
Q.0CE+QQ
0.0CE+Q0
0.00E+00
0,00E+00
0.C0E+Q0
0.00E+Q0
0.00E+00
0.C0E+0Q
0.COE+Q0
0.00E+00
0.00E+J0
0.00E+00
0.0CE+00
0.GCE+QQ
0.00E+QQ
2.57€-03
2.26E-03
0.00E+Q0
1.77E-02
4.86E-03
0.00E+00
0.00E+00
7.19€-03
0.C0E+00
0.00E+00
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LS PLL
LS
Fatlure Vel Frequency Height Expected Scale
Roads Section  Slope Range Height Range  per year  Slope Vol \ Factor  Fatality Factor Consequencs PLL
Paokfulam Road A up 500 10 2000 1010 20 5.38E£-01 0.36 0.ca 9.302% 1 2 1.51E+00 0.00E+00
Pckfulam Road A up 50040 2000 »>=20 5.38E-01 0.86 0.00 0.9500 1 2 1.50E+00 0.00E+00
Pakfutam Read A up > 2000 <10 5.388-01 0.86 0.ca 0.3975 1 25 1.48E+00 0.00E+DO
Pokfulam Road A up > 2000 101c 20 5.38E-01 0.36 a.ca 1.9200 1 25 2.30E+00 0.00E+00
Pokfulam Road A up > 2000 »=Z0 5.38E-01 0.86 0.0 14.9500 1 25 2.36E+00 0.00E+00
Pokfulam Road A down <20 <10 5.38E-01 0.14 0.08 3.0026 1 08 1.55E-03 9.74E-08
Pcifulam Road A down <20 10 to 20 5.28E-01  0.14 0.08 0.0026 1 QB 1.55E-03 9.74E-08
Pakfulam Road A down <20 »>=20 5.38E-01 014 0.08 0.0026 1 [s1-] 1.55E-03 9.74E-08
Pokfulam Road 2 down 20 to 50 <10 5.38E-G1 014 0.23 0.0128 1 1 1.29E-02 2.27E-04
Pokfulam Road A down 201t 50 10 to 20 5.38E-01  0.14 0.23 0.2129 1 1 1.29E-02 2.27E-04
Pakfulam Road A down 20to 50 >= 20 5.38E-01 0.14 0.23 0.0129 1 1 1.29€-02 2.27E-04
Pokfulam Road A down 50 to 20Q <10 5.38E-01 0.14 0.02 00517 1 1.5 7.75E-02 9.74E.05
Pokfulam Road A down 50 to 260 10tc 20 5.38E-01 0.14 0.02 0.0517 1 1.5 7.75E-02 9.74E-05
Pokfulam Road A down 50tc 200 »= 20 5.38E-Q1 0.14 602 0.0517 1 15 7.75€E-02 9.74E-05
Pokfulam Road A down 200 tc 1000 <10 5.388.01 0.14 Q.00 0.1473 1 2 2.95E-01 0.COE+00
Pokfulam Road A down 200tc 1000 10to 20 538E-01 Q.14 0.00 0.1473 1 s 2.958-01 0.CO0E+0Q
Pokfulam Road A down 200 1o 1000 >= 20 5.38E.01 014 0.00 0.1473 1 2 2,958-01 0.C0E+0C
Pokfulam Road A down > 1000 <16 538E-01 014 0.0 0.2053 1 4 8.21€-01 0.0CE+Q0
Pokfulam Road A down > 1000 10to 20 5.38E-01 0.14 0.00 0.2053 1 4 8.21E-01 0.008+00
Pokfulam Road A down > 1000 >= 20 5.38E-01 0.14 0.00 0.2053 1 4 8.21E-01 0.00E+00
Pokfulam Road 8 up <20 <10 23EM 1 0.50 0.0221 1 0.4 9.25E-03 1.07E-03
Pokfulam Road B up <20 10to 20 2.31E-01 1 .20 0.0406 1 0.4 1.63E-02 7.50E-04
Pokfulam Road B up <20 »= 20 2.3E-0 1 0.00 0.0628 1 0.4 2.51E-02 0.00E+00
Pokfulam Road B up 20 to 50 <10 2.31E-01 1 0.15 0.1825 1 0.7 1.28E-01 4.42E-03
Pokfulam Road B up 20 to 50 10to 20 2 31E-0t t 0.10 0.3000 1 07 2.10E-C1 4.835E-03
Polcfulam Road B up 20 to 50 >=20 2.31E-0t 1 0.00 0.4275 1 0.7 2.99E-01 C.0DE+DQ
Pokfulam Road B up 50 to S00 <10 2 31E.01 1 2.01 03120 + 1.5 4,68E-01 1.08E-03
Pokfulam Road B up 50 to 500 1010 20 2.31E.0% 1 0.04 0.5175 1 1.5 7.78E-01 T.17E-03
Pokfularm Read B up 50 to 500 == 20 2.31E-01 1 0.00 0.6625% 1 1.5 9.94E-01 0.00E+00
Pokfulam Road B up 500 to 2000 <10 2.31E-01 1 0.00 0.4825 1 2 9.65E-01 0.00E+00
Pokfulam Road B up 500to 2000 10t 20 2.31E-01 i 0.00 0.8025 1 2 1.61E+00 0.00E+00
Pokfutam Road B up S00to 2000 »>=20 2.31E-01 1 0.00 0.9500 1 2 1.90E+00 0.00E+00
Pokfulam Road B up > 2000 <10 231E-M 1 0.00 0.5975 1 25 1.49E+00  0.00E+00
Pokfulam Read B up > 2000 10to 20 231E-01 1 0.00 0.3200 1 25 2.30E+0D 0.00E+00
Pokfulam Road B up = 2000 >z 20 2.31E-01 1 0.0q0 0.9500 1 25 2.38E+00 0.00E+00
Pokfulam Road B down <20 <10 2.31E-01 0 0.3a 0.0026 1 2.6 1.55E-03 0.Q0E~Q0
Pokfulam Read B down < 20 101020 2.31E-01 [v] 0.30 0.0026 1 0.6 1.55E-03 0.00E+Q0
Pokfulam Road B down <20 >= 20 2.31E-01 [v] 0.30 a.coze 1 0B 1.55E-03 0.00E+00
Pokfulam Read B down 20 to 50 <10 2.31E-01 0 0.03 0.0129 1 1 1.29E-02 0.00E+Q0
Pokfulam Road B downt 20 {0 50 1010 20 2.31E-01 a 0.03 Q.0129 1 1 1.29€-02 0.00E+Q0
Pokfulam Read B down 20to 50 >= 20 2.31E-01 a 0.03 0.04129 1 1 1.29E-02 0.00E+Q0
Pekfulam Road B down 350 to 200 <10 2.3ED o] 0.00 G.0817 1 1.5 7.75E-02 0.00E+00
Pokfulam Road B down 50 {0 200 1010 20 231E-01 [v] Q.00 0.0517 1 1.5 7.75E-02 0.CO0E+Q0
Pokfulam Read B down 5010200 >= 20 2.31E-0 W] a.00 Q.0517 1 15 7.75€-02 0.00E+Q0Q
Pokfulam Road B down 200%0 1000 <10 2.31E-01 o] 0.00 0.1473 1 2z 2.95€-01 0.00E+0Q
Pokfulam Road B down 20010 1000 1010 2C 2.31E-01 Q 0.00 0.1473 1 2 2.95E-01 0.00E+C0
Pekfulam Road B down 200% 1000 >=20 2.3E-M [+] 0.00 0.1473 1 2 2.95E-01 0.00£+00
Pokfulam Road B down > 1000 <10 2.31E-01 s} 0.00 0.2053 1 4 8.21E-01 O.00E+C0
Pckfulam Road 8 down > 1000 10te 20 2.31E-01 aQ 0.00 0.2053 1 4 8.21E-01 0.00E+QQ
Pekfulam Road B down > 1000 >=20 23E-31 o} Q.00 0.2053 1 4 8.21E-01 0.00E+00
Repuise Bay Road A up <20 < 10 223E+Q0 Q.75 a.80 0.0455 1 0.4 1.82E-G2 1.85E-02
Repuise Bay Road A up <20 10t 20 223E+00 0.76 .18 0.0685 1 0.4 2.74E-02 7.43E-03
Repulse Bay Road A up <20 >=20 223E+00 0.76 0.00 0.0825 1 04 3.34E-02 0.00E+00
Repuise Bay Road A up 201e 50 <10 2.23E+00 0.78 3135 0.350¢ At 0.7 2.45E-01 8.23E-02
Repuise Bay Road A up 20 ta 50 10to 20 223E+00 Q.76 0.05 0.4350 1 0.7 3.05E-01 2.58E-02
Repulse Bay Road A up 201tc 50 »=20 2.23E+00 Q.78 0.00 0.4850 1 .7 3.40E-01 C 0DE+OQ
Repulse Bay Road A up 20 to 500 <10 2.2IE+00 078 0.01 0.5850 1 1.5 8.TRE-01 1.40E-02
Repuise Bay Road A up 50 ta 500 10%0 20 223E+00 ©75 0.03 0.6650 1 15 9.98E-01 5.07E-02
Repuise Bay Road A Lp 50 te 500 >= 20 223E+00 Q.78 0.00 0.6950 1 1.5 1.04E+00 0.00E+00
Repulse Bay Read A up 500 to 2000 <10 223E+00 07 0.co 0.83500 1 2 1.78E+00 0.00E+00
Repulse Bay Road A up 50010 2000 1Q0t0 20 223E+Q0 0.76 0.0 0.9500 1 2 1.90E+00 0.00E+00
Repulse Bay Road A up 50010 2000 =>=20 223E+00 076 0.G0 0.8500 1 2 1.90E+00 0.00E+00
Repulse Bay Read A up = 2000 <10 2.23E+00 076 0.co 0.5500 1 25 2.38E+00 0.00E+00
Repulse Bay Road A up > 2400 1010 20 2.23E+00 0.76 Q.20 4.9500 1 235 2.38E+00 0.00E+00
Repulse Bay Road A up > 2400 >=20 223E+00 076 00a {89500 1 23 2.38E+00 0.00E+00
Repulse Bay Road A down <20 <10 2.23E+00 0.24 0.07 £.0039 1 06 2.33E-03 8.30E-05
Repulse Bay Road A down <20 1010 20 223E+00  0.24 a.07 4.0039 1 0.6 2.33E-03 8.30E-05
Repulse Bay Road A down <20 >=20 2.23E+00 024 0.07 0.0039 1 0.6 2.33E-03 §.30E-05
Repulse Bay Road A down 2010 50 <10 2.23E+00 024  0.12 0.0194 1 i 1.94€-02 1.21E-03
Repulse Bay Road A down 20 to 50 10 o 2¢ 223E+G0  0.24 0.12 0.0134 1 1 1.94E.02 1.21E-03
Repulse Bay Road A down 201050 »>=20 2Z23E+Q0 024 0.12 0.0194 1 1 1.54E-02 1.21E-03
Repuise Bay Road A down 5010200 <1Q AZIEHC 024 0.12 0.0775 1 1.5 1.16E-01 7.268-03
Repulse Bay Road A down 50 to 200 10 to 20 22IEH0C 024 812 0.0775 1 1.5 1.16E-01 7.26€-03
Repulse Bay Road A down 50 to 200 =20 223E+00  0.24 G2 0.0775 1 1.5 1.16E-01 7.26€-03



Roads
Rapuise Bay Road
Repuisa Bay Road
Repulsa Bay Road
Repuise Bay Road
Repulse Bay Road
Repulse Bay Road
Rapulse Bay Soad
Rapulse Bay Rcad
Repuise Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repuise Bay Read
Repulse Bay Road
Repuise Bay Road
Repulse HBay Road
Repulse Bay Read
Repulse Bay Road
Repulse Bay Road
Repulsa Bay Read
Repuise Bay Road
Repulse Bay Read
Repulse Bay Read
Repulse Bay Read
Repulse Bay Read
Repulse Bay Read
Repulse Bay Road
Repulse Bay Read
Repulse Bay Road
Repulse Bay Recad
Repulse Bay Road
Repulse Bay Read
Repulse Bay Read
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Reute Twisk
Route Twisk
Route Twisk
Route Twisk
Raute Twisk
Route Twisk
Raute Twisk
Haouta Twisk
Reute Twisk
Route Twisk
Route Twisk
Raute Twisk
Raute Twisk
Raute Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Routa Twisk
Route Twisk
Route Twisk

Section  Slope
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down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
dewn
down
down
down
down
up
up
up
Lp
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up

Failure Vol

Range
200 to 10Ca
200 to 10CQ
200 to 100a
> 1000
> 1000
> 130Q
<20
<20
<20
2010 50
20 to 50
20 o 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 te 2000
> 2000
> 2000
> 2000
<20
< 20
<20
20 to 50
20 to 50
20to 50
50 to 200
50to 200
50 to 200
200 to 10Q0
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
201050
200 50
20 to 50
50 to 500
50 to 500
50 to 500
500 ta 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
< 320
<20
< 20
20to 50
20 to 50
20 to 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 ta 50
2010 50
20 to 50
50 1o 500
50 to 500

Height Range
<10
101020
>= 20
<10
10t 20
== 20
<10
10tc 20
== 20
<10
10to 20
== 20
<10
10te 20
=20
<10
10tc 2¢
»= 20
<10
10to 20
=20
<10
10 to 2G
»>=20
<10
10to 20
=20
<10
10to 2¢
»= 20
<10
10 to 20
>= 20
< 10
10to 20
>= 20
< 10
10te 20
»= 20
<10
10t 20
»= 20
< 10
10to 20
»= 20
<10
10to 20
»= 20
<10
10t0 20
»= 20
<10
10t 20
== 20
<10
10 to 20
>5 20
<10
1010 20
»= 20
<10
101020
»=20
<10
10 to 20
»= 20
<10
10 to 20
»>= 20
<10
10 to 20
»>= 20
<10
101020
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L8
Frequency
per year
2.23E+00
2.23E+00
2.23E+00
2.23E+00
2.23E+00
2.23E+00
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
452E-01
4 62E-01
4.62E-01
4. 62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
9.23E-01
9.23E-01
9.23E-01
9.23E-01
9,23E-01
9.23E-01
9.23E-01
9.23E-01
9.23E-01
9.23£-01
9,23E-01
9.23E-01
9,23E-01
9.23E-01
9.23E-01
9.23E-01
9.23E-01
9.23E-M1
9,.23E-1
9.23E-1
9.23E-01
9.23E-1
9.23E-01
9.23E-01
§ 23E-0%
9 23E-01
$.23E-0%
2 23E-1
2.23E-1
9.23E-01
3.08E-01
3.08E-01
3.08E-D1
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01

Siape
a.24
0.24
.24
0.24
024
0.24
0.67
087
0.87
a.87
Q.87
.67
Q.67
0.67
Q.67
0.67
0.67
0.67
0.67
0.67
0.87

0.33
0.33
0.33
0.33
0.33
0.33
0.33
Q.33
0.33
0.33
e 3
0.33
0.33
0.33

-
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o

0.75
0.75
0.75
0.7s
0.7§
0.75
0.75
0.7s

Heignt
Vol
2.03
g.03
0.03
0.00
0.00
0.00
.70
0.10
g.0t
.10
0.05
0.02
0.00
0.01
4.0t
Q.00
.00
2.00
.00
.00
Q.00
Q.30
0.30
0.30
0.03
.03
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
020
0.15
0.05
0.05
0.10
0.08

0.00
0.24
0.10
0.00
0.01
0.02
0.00
0.00
0.00
927
0.27
027
0.05
0.05
0.05
0.02
0.02
0.02
0.6
Q.00
0.00
0.Q0
0.00
0.00
0.50
0.30
0.00
Q.05
a.10
0.00
Q.00
Q.05

'/ Factor
0.2200
0.2200
0.2200
0.3070
0.3070
0.3072
0.0455
0.0685
0.0835
0.3500
0.4350
0.4350
0.5850
0.6650
0.6950
0.3900
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.003¢9
0.003¢
0.0194
0.0194
0.0194
0.0775
0.0775
Q.0778
0.2200
Q,2200
0.2200
0.307D
0.3070
0,2070
0.0455
0.0685
0.0835
Q.2500
0.4350
Q.4850
0.5850
0.6650
0.6950
0.8500
0.9500
0.8500
0.9500
Q.2800
Q.9500
0.0039
Q.0039
Q.0039
Q0194
.0194
0.0184
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
D.6650

1
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0.28
0.25
028
025
0.25
228
c.28
0.28
R.28
0.25
.28
0.25
£.28
2.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
025
0.25
0.25
0.25
0.25
0.25
0.25
0.25
Q.25
Q.25
0.25
0.25
a.25
Q.25
0.25
0.25

Expected Scaie

Fatality  Facter

Consequence

4.40E-01
4 40E-01
4 40E-01
1.23E+00
1.23E+00
1.23E+00
1.82E-02
2.74E-02
3.34E-02
Z.45E-01
3.05E-01
3.40E-01
8 78E-01
2 98E-01
1. 04E+0C
1.78E+0C
1.90E+00
1.90E+0Q
2 38E400
2.38E+00
2.38E+00
2.33E-03
2 33E-03
2.33E-03
1.94E-02
1.94E-02
1.94E-02
1.16E-01
1.16E-01
1.16E-01
4.40E-01
4,40E-01
4.40E-01
1.23E+00
1.23E+00
1238400
4.55E-03
585603
8.35E-02
6.13E-02
761802
8.43E-02
2.19E8-01
2.49E-C1
2.61E-61
4.45E-01
4.75E-01
4.75E-01
5.94E-01
5.94E-01
5.34E-01
5.81E-04
5.81E-04
5.81E-04
4.84E-03
4.84E-03
4 B4E-03
2.91E-02
2.91E-02
2.91E-02
1.10E-01
1.10E-01
1.10E-01
3.07E-01
3.07E-01
3.07E-01
4.55E-03
6.85E-03
8.35E-03
6.13E-02
7 B1E-02
8.49E-02
2.19E-01
2 49E-01

ALL
7.B5E-03
7.85E-03
7.85€-03
0.00E+00
Q.00E+00
G.00E+GQ
3.94E-03
3.47E-04
1.03E-04
7.58E.03
4.71E-03
2.10E-03
1.08E-03
1.88E-03
3.22E-03
0.00E+00
0.00E+0
Q.00E+Q0
0.00E+Q0
Q.00E+00
0.00E+00
1.06E-04
1,08E-04
1.08E-04
9.B4E-05
9.84E.05
9.84E-05
0.00E+0Q
0.00E+00
C.00E+00
0.00E+Q0
0.00E+00
0.00E+00
0.00E+C0
¢.00E+00
C.00E+Q0
8 4DE-04
9.48E-04
3.35E-04
2.83E-03
7 03E-C3
8. 27E-03
C.0DE+00
§5.52E-02
2.41E-02
C.00E+00
4.38E-03
8 77E-G3
0.00E+00
Q.00E+00Q
0.00E+0C
{0.00E+00
0.00E+00
0,00E+00
0.00E+DC
0.00E+00
0.00E+D0
0.00E+02
0.00E+09
0.00E+0D
0.00E+00
0.COE~Q0D
0.COE+00
0.COE+00
0.QCE+00
0.0CE+00
5.25E-04
4. 74E-04
0.0CE+00
7.07E-04
1.76E-03
0.00E+00
Q.00E+00
2.88E-03



Roads
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Raute Twisk
Route Twisk
Route Twisk
Route Twisk
Routa Twisk
Routa Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Routa Twisk
Route Twisk
Route Twisk
Route Twisk
Reoute Twisk
Route Twisk
Raute Twisk
Route Twisk
Reoute Twisk
Route Twisk
Reoute Twisk
Reoute Twisk
Route Twisk
Route Twisk
Route Twisk
Routa Twisk
Reoute Twisk
Route Twisk
Route Twisk
Route Twisk
Reoute Twisk
Route Twisk
Route Twisk
Route Twisk
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Roag
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sat Sha Road
Sai Sha Road
Sai Sha Read
Sai Sha Road
Sai Sha Road
Sai Sha Road
Sai Sha Read

Section Slope
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up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
dawn
dawn
down
down
down
down
up
up
up
up
up
vp
up
up
vp
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down

Failura Yol
Range

50 to 500
500 to 2000
504 to 2000
500 to 2000
> 2000
> 2000
> 2000
< 2Q
< G
<24
20t 50
20 to 50
2010 50
50 to 200
50 to 200
S0 t» 200
200 to 1000
200 to 1000
200 to 1000
> 4000
> 1000
> 100¢
< 20
<20
<20
20to 50
20to 50
20to 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
2010 80
20 to 50
20 ta 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
< 20
<20
20 to 50
2010 50
2010 50
50 to 5C0
50 tc 500
50 ta 5QQ
500 to 2000
500 te 2600
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 to 50
20 to 50
2010 50
50 to 200

Heght Rarge
>=20
<10
1010 20
»=20
<10
1010 20
»=20
<10
101020
»=20
<10 '
1010 20
»>=20
<10
01020
>=20
<10
1016 20
>=20
<10
101020
>=320
<10
101020
>= 20
<10
1010 20
»= 20
<10
101020
»= 20
<10
1Cte 20
= 20
<10
10tc 20
>= 20
<10
10te 20
>= 20
<10
10t0 20
>z 20
<10
10to 20
»= 20
<10
10t0 20
>z 20
<10
10t0 20
>= 20
<10
10to 20
»= 20
<10
10t0 20
== 20
<10
101020
== 20
<10
10ta 20
>= 20
<10
10 t0 20
== 20
<10
1010 20
»>= 20
<10
1010 20
»=20
<10

- 108

LS PLL

LS
Frequency
per year
3.08E-01
3.08E-01
3.08E-01
3.C8E-01
3.C8E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
31.08E-01
3.08E-04
3.08E-01
3.08E-01
3.08E-07
3.08E-01
3 08E-DY
31.08E-01
3. 0BE-Ot
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.0BE-01
3.08E-01
3.08E-D1
3,08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.C8E-01
3.C8E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E.01
3.08.01
3.08E-01
3.08E-01
3.08€E-01
3.08E-01
3.08E-01
1.00E+0C
1.00E+CO
1.00E+00
1.00E+0C
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+D0
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+DD
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Slope
0.75
078
1.75
a7s
Q78
07s
aTs
025
0.25
0.25
0.25
0.25
0.25
0.25
Q.25

0D OO0 Q0 OO == = 4 3 3 4 4 3 & .a ok o oer A

Height

Vol
0.c0
Q.ca
a.co
0.co
a.co
.00
a.00
0.30
9.30
0.30
.03
0.03
0.03
0.00
0.00
Q.00
Q.00
Q.00
.00
0.00
0.00
a.00
0.80
0.40
0.00
0.05
0.05
0.00
Q.00
Q.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
o417
o7
17
.15
.15
.15
0.02
0.02
0.02
0.00
0.00
.00
0.00
2.00
0.00
0.10
0.20
0.05
0.10
0.20
0.07
0.00
0.08
005
0.00
0.08
a.06
0.00
Q.00
oM
0.0¢
0.0¢
0.00
Q.00
Q.00
0.00
.00

\ Facter
08850
0 8800
© $500
09500
0 9500
0.55Q0
0.9500
0.0039
0.0039
0.0039
0.0154
0.0134
0.0134
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0885
0.0835
0.350Q
0.4350
0.485C
0.5850
0.6650
0.6950
0.8900
0.9500
0.9500
0.9500
0.9500
0.9500
0.0038
0.003%
0.0039
0.0194
0.0194
0.0194
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
9.2070
0.3070
0.0455
0.0685
£.0835
£.3500
0.4350
2.4850
0.5850
0.BE50
0. 5950
0.88C0
0.9500
0.95C0
0.95C0
0.95C0
0.95C0
0.0029
0.0039
0.003%
0.0184
0.0184
0.0154
0.0775

Fatality
225
225
0.25%
025
0.25
028
Q.28
0.28
025
0.28
225
825
025
028
025
0.25
025
0.25
0.25
0.25
0.25
0.256
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.235
0.25
0.25
0.25
0.25
Q.25
0.25
0.25
0.25
0.25
.25
Q.25
0.25
0.25
0.25
0.25
025
Q.25
025
0.25
2.25
0.2%
0.25
0.25
0.25
.28
0.25
0.25
0.2%
0.25
025
0.25
0.25
0.25
025
0.25
a.2s
0.25
0.25
Q.25
Q.25

Expected Scale

Facter
1.5

Consequence
2.61E-01
4 45E-01
4.75E-01
4.75E-01
5.84E-01
5.94E-01
5.94E-01
5.81E-04
5.81E-04
5.81E-04
4.34E-03
4. 34E-03
4.84E-03
2.91E-02
2.91E-02
2.91E-02
1.10E-01
1.10E-01
1.10E-01
3.67E-01
3.07E-G1
3.07E-H
4.55E-03
6.95E-03
8.35E-03
B.13E-02
T.81E-02
8.49E-02
2.15E-01
2 4%E-01t
2.81E-01
4. 45E-01
4.75E-0%
4. 75601
5.94E-01
5.94E-01
5.94E-01
5.81E-04
5.B1E-04
5.81E-04
4.84E-03
4.84E-03
4.84E-03
2.91E-02
2.91E-02
2.91E-02
1.10E-01
1.10E-01
1.10E-01
A.07E-01
3.07E-01
3.07TE-01
4.55E-03
6.85E-03
8.35E-03
5.13E-02
7.61E-02
B.49E-02
2.196-1
2.49E-01
2.81E-01
4.45E-01
4.75E-01
4.75E-01
5.94E-31
5.94E-01
5.94E-01
5.81E-04
5.81E-04
5.81E-04
4. B4E-D3
4.34E-03
4.B4E-03
2.91E-02

PLL
0.C0E+Q0Q
Q.CQE+00
0.CO0E+Q0
0.00E+Q0
0.COE+Q0
0.00E+00
0.00E+Q0
1.24E-05
1.34E-05
1.34£-05
1.24E-05
1.24E-05
1.24E-05
C.00E+00
Q.00E+00
0.00E+00
G DOE+CO
G.00E+C0
0.00E+00
0.00E+0C
0.DDE+Q0
0.00E+00
5.60E-04
1.05E-04
0.00E+DD
4. 7T1E-04
5.86E-04
0.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+0D
0.00E+00
0.00E+0D
0.00E+00
0.00E+0D
0.00E+00
1.49€-05
1.49E-05
1.49E-05
1.12E-04
1.12E-04
1,12E-04
7.45E-05
7.45E-05
7.45E-05
0.00E+00
0.C0E+00
0.00E+00
0.00E+00
(.C0E+00
0.00E+00
4,55E-04
1.37E-03
4 18E-04
§.13E-03
1.52E-02
5.94E.03
0.00E+00
2.00E-02
1.30E-02
0.00E+00
3 80E-02
2.85E-02
0.00E+00
0.00E+00
5.94E-03
0.00E+00
0.00E+00
0.00E+02
0.00E+09
0.00E+00
0.00E+00
0.00E+00



LS FLL
LS
Failurg Vol Frequency Height Expected Scale
Roads Section  Slepe Range Hewght Range  per year  Slope Vol W Factor  Faltalily Factcr  Consequence PLL
Sai Sha Road - down 50 to 200 10t 20 +.00E+Q0 o] 0.0q 0.0775 0.25 1.5 2.91E-02 0.C0E+00
Sai Sha Road - down 50 {0 2C0 >=20 1.00E+CD 0 0.4q 0.0775 Q.25 1.5 2.91E-02 0.00E+00
Sai Sha Road - dawn 20010 1000 <10Q 1.00E+00 o] 9.00 0.22¢00 0.25 2 1.10E-01 C.00E+Q0
Sai Sha Road - down 200101000 10to20 1.00E+G0 o] 9.00 0.2200 0.25 2 1.10E-01 0.0DE+Q0
Sai Sha Road - down 200to 1000 =>= 20 1.00E+00 o] .00 0.2200 G.25 2 1.10E-01 0.00E+00¢
$ai Sha Read - down > 1000 <10 1.00E+00 Q 0.00 0.3070 .25 4 3.07E-01 0.00E+00Q
Sai Sha Road - down > 1000 10to 20 1.00E+00 i) 0.90 0.3072 0.25 4 3.07E-01 C.00E+D0
Sai Sha Read - down > 1000 »= 20 1.00E+00Q 0 0.00 0.3070 028 4 3.07&-01 0.00E+00
South Lantau Road A up <20 <10 1.31E+CQ 0.88 0.15 0.0455 Q.02 o4 5.46E-04 9.42E-05
Sauth Lantau Road A up <20 100 20 1.31E+00 088 Q.10 0.0685 0.02 0.4 8.22E-Q4 9.46E-05
South Lantau Road A up <20 >= 20 1.31E+CC  0.38 0.08 0.6835 0.03 0.4 1.00E-03 5.77E-05
South Lantau Road A up 2010 S0 <10 1.31E+0¢ 0.88 Q.35 0.3500 0.02 o7 7.35E-03 2.96E-03
South Lantau Road A up 20to SO 10t0 20 1.31E+00 0.88 Q.20 0.4350 0.03 07 9.14E-03 2.10E-03
Sauth Lantau Road A up 20to 50 >=20 1.31E+00 0.88 0.03 0.4850 0.03 o7 1.02E-02 3.52E-04
Scuth Lantau Road A up S0 to 500 <10 1.31E+00 0.88 .05 G.5850 0.03 1.5 2.83E-02 1.51E-03
South Lantau Road A up 50 to 500 1010 20 1 3{E«0D 0.88 0.04 {.6850 0.03 1.5 2.99E-02 1.38E-03
Squth Lantau Road A up 50 to 500 >= 20 1.31E+00 0.88 0.02 .8850 Q.03 1.5 3.13E.02 7.20E-C4
South Lantau Read A up 500t0 2000 <10 13E+00 0.88 0.00 0.8500 0.03 2 5.34E-02 Q.00E+00
Seuth Lantau Road A up 500t0 2000 10020 1.31E+00 0.88 0.01 D.9500 0.03 2 5.70E-02 6.56E-04
South Lantau Read A up 500to 2000 »=20 1.31E+00 0.88 0.00 0.9500 0.03 2 5.70E-02 Q.00E+0Q
South Lantau Road A up > 2000 <10 1.31E+00 Q.88 0.00 0.9500 0.03 2.5 7.13E-02 0.00E+00
South Lantau Road A up > 2000 10to 20 1.31E+00 0.88 0.00 0.9500 0.03 2.5 7.13E-02 0.00E+00
South Lantau Read A up > 2000 »>=20 1.31E+00 ©.88 0.co 0.950¢ 0.03 2.5 T13E-02 0.00E+00
South Lantau Road A down <20 <10 1.31E+Q00 0112 0.03 0.0039 0.03 .6 6.98E-05 3.65E-07
South Lantau Road A down <20 101t 26 1.31E+00 0.12 0.03 0.003% 0.03 Q.8 6.98E-05 3.65E-07
South Lantau Road A down <20 »= 20 1.31E+00 D.12 0.03 0.003¢ .03 eX] 6,98€-05 3.65E-07
South Lantau Road A down 201050 <10 1.31E+00 D0.12 0.13 Q.0154 0.03 1 S.81E-04 1.22E-05
South Lantau Road A down 20 tc 50 101020 131E+400  0.12 0.13 0.0194 0.03 1 5.81E-04 1.22E-05
South Lantau Roag A down 201ic 6 »= 20 1.31E+0C¢  0.12 0.13 0.0154 0.03 1 5.81E-04 1.22E-05
South Lantau Road A down 50 te 200 <10 1.31E+00  0.12 0.03 0.0775 0.03 13 3.49E-03 1.64E-05
South Lantau Road A down 50 to 200 100 20 1.31E+00  0.12 ¢.03 0.0775 0.03 15 3.49E-03 1.64E-05
South Lantau Road A down  5¢ to 200 >= 20 1.31E+00 012 ©.03 0.0775 0.03 15 3.49E-03 1.84E-05
South Lantau Road A down 200 to 1000 <10 1.HE+O0 012 .13 0.2200 0.03 2 1.32E-02 2.7T6E-04
South Lantau Road A down 200to 1000 10020 1.ME+D0  0.12 013 ¢.2200 0.03 2 1.32E-02 2. 76E-04
South Lantau Road A down 200to 1000 =»=20 1.31E+00 Q.12 013 0.2200 0.03 2 1.32E-02 2. 75E-04
South Lantau Road A down > 1000 <10 1.3E+00 012 0.00 0.3070 0.03 4 3.68E-02 1.93E-05%
South Lantau Road A down > 100CQ 10 to 20 1.31E+00 Q.12 0.0 0.3070 Q.03 4 3.68E-02 1.93E-05
South Lantau Road A down > 1000 »=20 1.39E+00 Q.12 0.00 0.307¢ 003 4 3.68E-02 1.93E-05
South Lantau Road B up <20 <10 4 62E-01 033 0.20 0.0455 0.¢3 0.4 5.46E-04 4.18E-05
South Lantau Read 8 up <20 161020 4B82E.01 0383 0.05 0.0685 Q.03 o4 8.22E-04 1.57E-05
South Lantau Read B up <20 >= 20 4.62E-01 0.83 Q.02 0.083% 0.03 o4 1.00E-02 7.68E-06
South Lantau Road 8 up 2040 50 <10 4.62E-01 0.83 0.10 0.3500 0.03 0.7 7.35E-03 2.82E-04
South Lantau Road B up 2010 50 10t0 20 462E-01  0.83 0.18 0.4350 0.03 0.7 9.14E-03 5.80E-Q4
South Lantau Road B up 2010 50 >3 20 4,62E-01 083 0.08 0.4850 0.03 0.7 1.02E-D2 1.95E-04
South Lantau Road B up 50 1c 500 <10 AG2E-01  0.83 G.01 0,5850 0.03 1.5 263E-02 1.01E-04
South Lantau Road B up 50 o 500 10to 20 462E-01  0.83 018 0.8850 0,03 15 2.99E-02 1.72E-03
South Lantau Road B up 50 to 500 >=2 20 4.62E-01 083 0.05 0.6950 0.03 1.5 3.13E-02 5.99E-04
South Lantau Road B up 500 to 2000 <10 4.62E-01 083 0.00 0.8900 0oz - 2 5.34E-02 0.00E+00
South Lantau Road B up 500 1o 2000 10 t0 20 4.62E-01  0.83 0.15 0.59500 0.03 2 5.70E-D2 3.28E-03
South Lantau Road B up 500 to 2000 >=20 4.62E-01  0.83 0.05 0.9500 0.03 2 5.70E-02 1.09E-03
South Lantau: Road B up > 2000 <10 462E-01 083 0.00 0.9500 0.03 2.5 7.13E-02 0.00E+00
South Lantau Road B up > 2000 101020 4.82E.01 0.83 0.00 0.9500 0.03 25 7.13E-02 0.00E+00
Scuth Lantau Road B up > 2000 »>=20 4.82E-01 0.83 0.01 0.9500 0.03 2.5 7.13E-02 2.73E-04
Scuth Lantau Road B down <20 <10 4 82E-01 Q.17 0.08 0.0038 0.03 0.8 6.98E-05 4 56E-07
South Lantau Read B down <20 10 {o 20 482E-01  0.17 .08 0.0039 0.03 0.8 5.8E-QS 4.56E-07
South Lantau Road B down <20 »=20 462801 D17 .08 0.0038 Q.03 06 5.98E-05 4.86E-07
South Lantau Road B down 20to 50 <10 462E-01 017 0.23 0.0194 n.03 1 5.81E-04 1.0BE-05
South Lantau Road B down 201050 10to 20 4.62E.01 047 0.23 0.0194 0.03 1 5.81E-04 1.08E-05
South Lantaw Road B down 20to 50 == 20 4.62E-01 0.17 023 0.0194 0.03 1 581E-04 1.06E-05
South Lantau Road 8 down 5010 200 <10 462E-01 017 0.02 Q.0775 9.03 15 3.48E-03 4.56E-08
South Lantau Road B down &0 to 200 10te 20 462E-01 017 0.02 &.0775 0.03 1.5 3 48E-03 4 56E-08
Souih Lantau Road B down 30 te 200 »= 20 462E-01 017 0.02 0.0778 0.03 1.5 3.49E-03 4.56E-06
South Lantau Road B down 200101000 <10 4628-01  0.17 0.00 0.2200 0.03 2 1.32E-02 0.00E+00
South Lantau Road B down 200to 1000 10020 A452E-01 047 0.00 0.22C00 .03 2 1.32€-02 0.00E+0D
South Lantau Road B down 200 to 1000 >=20 4.82E-01 017 0.00 0.220Q 0.03 2 1.32E-02 0.00E+00D
South Lantau Road B down > 1000 <10 4.82E-01  0.17 0.00 0.3070 0.03 4 3.68E-02 0.QQE+Q0
South Lantau Road B down > 100Q 1010 20 462E-01 017 0.00 0.3070 0.03 4 3.68E-02 0.00E+QQ
South Lantau Read g down > 1000 >=20 482E-01 017 Q.00 0.3070 Q.03 4 3.68E-02 0.00E+00
South Lantau Road c up <20 <10 3.85E-01 1 0.30 0.0455 0.03 0.4 5.46E-04 6.30E-08
South Lantau Road C up <20 1010 20 3.85E-01 1 0.30 0.0685 0.03 0.4 8.22E-04 9.48E-05
South Lartau Road [+ up <20 >= 20 3.85E-01 1 .00 0.0835 0.03 04 1.00E-03 0.00E+00
South Lantau Road Cc up 2010 50 <10 3.85E-01 1 0.08 3500 0.03 0.7 7.358E-03 2.26E-04
South Lantau Road C up 20 to 5Q 10tc 20 3.85E-01 1 0.15 0.4350 0.03 07 9.14E-03 5.2TE-04
South Lantau Road c up 2010 50 »>=29Q 3.85E-01 1 0.00 0.4850 0.03 0.7 1.02E-02 0.00E+0C



Roads
South Lantau Read
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
Sauth Lantau Road
South Lantau Road
South Lantau Road
Scouth Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Read
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
Scuth Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Read
Stubbs Read
Stutbs Read
Stubbs Read
Stubbs Road
Stuphs Road
Stubbs Road
Stubbs Road
Slubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Read
Stutbs Road
Stugks Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Slubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Raad
Stubbs Road
Stubbs Road

Section
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Slepe

up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
dawn
down
down
dewn
down
down
down
up
up
up
Lp
up
up
up
up
up
up
up
up
up
up
up
dawn
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down

Failure Vel

Range
50 ta 500
5C ta 5CQ
5G to 500
5C0 ta 2000
500 te 2000
500 to 2000
> 2000
> 2000
> 2000
<z0
<20
< 20
20 t0 50
2010 50
2010 50
50 to 2Q0
50 10 200
50 te 200
200 ta 1000
200 to 1000
206 to 1000
> 1000
> 1000
= 1000
< 20
<20
< 20
20 t0 50
20 to 50
200 50
50 to 500
50 to 500
50 10 500
500 {0 2000
500 10 2000
500 1o 2000
> 2000
> 2000
> 2000
< 20
<20
<20
20to 50
20 to 50
20t0 50
50 to 200
50 10 200
5010 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20t 50
20t 50
20 t0 30
50 to 500
50 to0 500
50 to 500
500 to 2000
500 1o 2000
5300 10 2000
> 2000
» 2000
> 2000
<20
< 2¢
<20
20t0 50
20%0 50

Height Range
<10
101020
»>=20
<10
1010 2¢
== 20
<10
101c 20
>=20
<10
10020
>= 20
<10
10t 20
= 20
<10
Q20
=20
<10
10 to 26
== 20
<10
10 to 20
5= 20
<10
10to 20
»= 20
<10
10 to 20
>= 20
<10
10t 20
>= 20
<10
10tg 20
»>= 20
<if
1010 20
>=20
<10
10te 20
== 20
<10
1Gto 20
== 20
<10
10to 20
»= 20
<10
1010 20
>=20
<10
1010 20
>= 20
<10
10te 20
»>x 20
<10
10to20
=20
<10
1010 20
»= 20
< 10
100 20
=20
<10
101tc 20
=20
<10
10to 20
»= 20
<10
10t0 20

110

LS FLL

Ls
Fraquency
per year
3.85-01
3.85E-01
3.85E-01
3.85€-01
3 85E-01
3.85E-01
3 85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
3.85E.01
3.85E-01
3.85E-01
3.85E-01
3.85E-01
385601
3.85E-01
1.08E-01
3.08E-G1
3.0BE-01
3.08E-01
3.08E-01
3,08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08€-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-C1
3.08E-01
3,08E-01
3.08E-01
3.08E.01
3,08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
1.54E-01
1.54E-01
1.54E-G1
1.54E-01
1.54E-01
1,54E-01
1,54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01

Slope
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Height

Voi
0.01
015
0.00
0.00
0.01
0.00
Q.00
0.00
0.00
0.00
0.00
Q.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.15
0.05
0.08
0.10
G.08
0.01
0.04
0.02
0.00
0.00
0.00
0.00
0.0
0.00
0.30
0.30
Q.20
0.03
0.03
0.03
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.80
Q.05
Q.03
0.05
Q.05
0.04
0.01
0.12
0.05
0.00
0.co
0.00
0.00
0.00
0.00
Q.30
Q.30
.30
0.03
0.03

W Factor
0.5850
Q.6650
Q6850
0.8900
0.95C0
0.95C0
0.95C0
0.95C0
0.9500
0.0033
0.0039
0.003%
0.0194
0.0194
0.0194
Q0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.307¢
0.3070
D.0458
D.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.6650
0.6950
(.89¢0
0.9500
0.9500
0.95C0
0.95C0
0.9500
0.0039
0.0039
0.0039
0.0194
0.0194
0.0194
0.0775
0.07735
00775
(.2200
0.2200
0.2290
0.307C
0.3070
0.3070
0.0455
0.0685
0.04835
0.3500
0.4350
0.4850
0.5850
0.6650
0.68%0
0.88¢0
0.9500
0.9500
0.9500
0.4500
0.8500
0.0039
0.0039
.0039
Q.0154
0.0194

Fatality
0.03
0.03
0.03
0.03
0.03
2.02
.03
G03
503
0.03
5.03
0.03
0.03
0.03
0.03
0.03
0.03
0.73
0.3
0.03
0.63
0.03
0.03
0.03

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
s
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Expected Scale

Factor
1.5
1.5
15
2
2
2
25
25
25
0.6
0.6
0.6

Consequence
2.63E-02
2.99E-02
313E-02
5.34E-02
5.70E-02
3.70E-02
7.13E-02
7.13E-02
7.13E-02
6.98E-05
6.98E-05
6.98E-05
5.81E-04
5.81€-04
5.81E-04
3.49E-03
3.49E-03
3.49E-03
1.32E-02
1.32E-02
1.32E-02
3.68E-02
A.68E-02
31.88E-02
1.82E-02
2.74E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.78E-01
9.98E-C1
1.04E+00
1.78E+00
1.90E+00
1.90E+00
2.3BE+0D
2.38E+00
2.38E+00
2.33E-03
2.33E-03
2.33E-03
1.94E-02
1.94E-02
1.84E-02
1.16E-01
1.18E-01
1.18E-01
4.40E-01
4.40E-01
4.40E-01%
1.23E+00
1.23E+00
1.23E+00
1.82E-02
2.74E-02
3.34E-02
2.45E-01
3.05E-01
3.4CE-01
8.78€E-01
9.98E-01
1.04E+00
1.7BE+00
1.90E+00
1.90E+00
2.38E+00
2.38E+00
2.38E+00
2.33E-03
2.33€-03
2.33E-03
1.94E-G2
1.94E-02

PLL
1.01E-G4
1.73E-C3
2.00E+00
0.00E+00
2.19E-04
0.00E+00
0.00E+00
0.COE+00
0.0QE+Q0
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q
0.00E+0Q
0.00E+00
C.00E+D0
0.00E+00
0.00E+00
0.00E+00D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.80E-03
1.26E-03
5.14E-04
6,03E-03
9.37E-03
5.22E-03
2.70E-03
1.23E-02
8.42E-03
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+30
0.00E+00
0.00E+00Q
Q.00E+C0
0.00E+00
C.0DE+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.90E+00
1.88E-03
2.11E.04
1.54E-04
1.88E-03
2.34E-03
2.09E-03
1.35E-03
1.84E-02
8 02E-02
0.00E+0D
0.00E+00
0.COE+Q0
0.00E-+00
0.0CE+Q0
0.00E+00
Q.00E+0Q
Q.00E+00
0.00E+00
0.00E+00
0.00E+00



Hoads
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Read
Stubbs Road
Stubbs Read
Stubbs Read
Stutbs Read
Stuobs Read
Tai Hang Reoad
Tai Hang Read
Tai Hang Road
Tai Hang Road
Tai Hang Read
Tat Hang Read
Tai Hang Road
Tai Hang Road
Tat Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Read
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tat Hang Road
Tai Hang Read
Tai Hang Read
Ta: Hang Road
Tat Hang Road
Tat Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Road
Tai Hang Read
Tai Hang Road
Tai Mong Tsai Road
Tat Mong Tsai Road
Tai Meng Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Meng Tsal Road
Tai Meng Tsai Road
Tai Mcng Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Meng Tsai Road
Tai Meng Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Read
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsat Read
Tai Mong Tsai Read
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road

Secticn  Slcpe
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down
down
down
down
dawn
down
down
down
down
dawn
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
cdown
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
Lp
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down

dawn
down
down
down
down
down
down
up
up
ug
up

Failure Vol
Range

2010 50
50 to 200
50 to 200
S0te 200
200 to 10G0
200 o 1400
200 to 1000
> 1000
> 1000
> 1000
< 20
< 20
< 20
20t0 50
20to SO
20to 50
50 to 500
50 to 500
50 to 500
500 te 2000
§00 to 2000
500 te 2000
> 2000
> 2000
> 2000
<20
<20
<20
20to 5O
201to 50
20to 50
50 to 200
£0 1o 200
50 te 200
200 te 1000
200 te 1000
200 te 1000
> 1000
> 1000
> 1000
<20
<20
<20
20te 50
20te 50
20to 5C
50 to 500
50 to 500
50 te SQ0
500 te 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20to 50
20to 50
20t 50
50 to 200
50 to 200
50 40 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20t0 30

Height Range
>= 20
<10
10020
sz 20
<10
10020
>= 20
<10
10t0 20
>=20
< 1@
10020
>= 20
<10
10t 20
== 20
<10
10020
>= 20
<10
10ta 20
>= 20
<40
10to 20
>=20
<10
10t0 20
»= 20
<10
10ta 20
>3 20
<10
10ta 20
>= 20
<10
10to 20
== 20
<10
10t0 20
»=20
< 10
10t0 20
>= 20
<10

10 ta 20
== 20
<10
10020
>= 20
<10
10ta 20
»= 20
<10
10to 20
>=20
<10
101020
»=720
<10
101020
>=20
<10
101o 20
>= 20
<10
1010 2Q
>=20Q
<10
1010 2Q
>2 20
<10

10 to 20
>= 20
<10

111

LSPLL

LS
Frequency
pRr yaar
1.54E-01
1.54E-01
S4E-01
S4E-01
S4E-Q1
S4E-01
S4E-31
S4E-01
1.54E-01
1.54E-01
2.08E+0D
2.08E+00
2.08E+00
2 0BE+00
2.08E+00
2.0BE+00
2 DBE+00
2.0BE+00
2.0BE+00
2.0BE+DO
2.0BE+00
2.0BE+00
2.0BE+00
2.0BE+00
2.08E+00
2.0BE+00
2.0BE+D0
2.08E+00
2.08E+00
2.0BE+00
2.08E+00
2.08E+00
2.08E+00
2.0BE+00
2.0BE+00
2.08E+00
2.08E+00
2.08E+00
2.08E+00
2.08E+00
2.31E-01
2.31E-01
2.31E-01
2.31E-01
2.31E-01
2.31E-01
231E-01
2.31&-01
231501
2.31E-01
2.31E-01
2.31E-01
2.31E-01
2.31E-01
2.318-01
2.NE-01
2.3E-0
2.31E-01
2.ME-0
2.31E-01
2.31E-01
2.31E-0
23101
21EN
2.31E01
2.31E-
231E-01
2.31E-01
2.31E-01
2.31E-01
8 15E-01
6.15E-01
8.15E-04
8 15E-04

Sicpe
a

OO QO o oo oa

(=]

0.93
0.83
0.3
0.3
Q.93
0.83
0.93
0.83
0.93
0.83
Q.93
0.93
0.93
Q.53
0.93
0.07
0.07
0497
Q.07
0.07
0.07
Q.07
0.07
0.07
Q.07
Q.07
0.07
Q.07
0.07
0.07
Q.87
Q.67
Q.87
087
0.67
067
0.57
0.67
Q.67
D87
0.67
0.67
0.67
0.67
0.67
0.33
0.33
0.33
0.33
033
0.33
0.33
0.33
0.33
0.33
Q.33
0.33
0.33
.23
Q.33

-

Height

Vol
3032
Q00
0.00
0.00
Q.00
Q.00
.00
G.00
0.00
0.00
.60
6.20
0.01
0.04
cos
0.02
.01
.03
c.o1
G.00
.00
0.00
c.00
0.00
0.00
o7
a.17
0.17
Q.15
¢.15
¢.15
c.0z
.02
0.0z
0.00
Q.00
0.00
0.00
0.00
2.00
0.35
0.05
0.00
0.05
0.05
jeXe B
0.00
0.05
D.02
0.00
0.40
0.02
0.00
0.00
0.00
0.08
0.08
0.08
0.23
0.23
0.23
0.2
0.02
.02
.00
0.00
Q.00
Q.00
0.00
Q.00
0.25
0.45
.00
0.1

W Factar
00184
040775
0.0778
0.0775
0.2200
0.22€0
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4250
0.4850
0.5850
0.6650
0.6950
0.8900
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.0039
0.0039
0,0194
0.0194
0.0194
0.8775
0.0775
Q0.0775
0,2200
0.2200
0.2200
Q.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
G.8650
Q.6850
0.8300
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.0439
0.0039
0.0754
0.0184
00134
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.083%
0.3500

1

N S | | U ey

0.25
0.25
0.25
0.25

025 °

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
025
0.25
Q.25
Q.25
0.25
0.29
0.2%
0.25
0.28
0.25
0.25
.25
025
028
0.25
0.28
0.25
0.25
0.25

Expected Scale
Fataiity

Facter Consequence

1.94E-02
1.16E-01
1.16E-01
1.16E-01
4.40E-01
4.40E-01
4.40E-01
1.23E+00
1.23E+00
1.23E+00
1.82E-02
2.74E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.78E-01
9.95E-01
1.04E+00
1.78E+00
1.90E+00
1.90E+00
2.38E+400
2.38E+00
2.38E+00
2.33E-03
2.33E-03
2.33E-03
1.94E-02
1.94E-02
1.94E-02
1.16E-01
1.16E-01
1.16€-01
4.40E-01
4. 40E-01
4.405-01
1.23e+00
1.23E+00
1.238+00
4.55E-03
6.85E-03
8.36E-03
6.13E-02
7.61E-02
8.48E-02
2.19E-01
2.49E-C1
2.81E-01
4. 45E-01
4. 75E-01
4,75E-01
5.94E-01
5.94E-01
5.94E.01
5.81E-04
5.81E-04
5.B1E-Q4
4.84E-03
4 84E-C3
4.84E-03
2.91E-02
2.91E-02
2.91E-02
1.10E-01
1.10E-01
1.10E-01
3.07E-01
3.07E-01
3.07E-01
4.55E-03
6.85E-03
8.35&-03
6.13&-02

PLL
C.00E+00
0.00E+00
G 00E+0D
0.00E+D0
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+09
0.00E+00
2,11E-02
1.06E-02
5.45E-04
1.89€E-02
4.71E-02
1.31E-02
1.69E-02
5.78E-02
2.01E-02
0.G0E+Q0Q
0.00E+00
0.00E+00
0.0GE+Q0
0.00E+00
0.Q0E+00
5.63E-05
5.63E-05
5.63E-05
4.13E-04
4.13E-04
4 13E-04
2.82E-04
2.82E-04
2.82E-04
2.13E-04
2.13E-04
2.13E-04
0.00E+00
0.00E+10
0.00E+CQ
2.46E-04
5.30E-05
0.00E+00
4.T4E-04
5.89E-04
1.31E-04
0.00E+00
1.83E-03
8.08E-04
0.0CE+CO
2.94E-02
1.47E-03
0.00E+00
0.00£+00
Q.00E+00
3188E-06
3.68E-CE
3.69E-CB
8 61E-03
8.B1E-03
8 61E-05
3.69E-05
3.69E-05
3 69E-05
0.00E+D2
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.00E-04
1.90€E-03
0.00E+00
3.77E-03



Roads
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsat Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsat Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Read
Tai Mong Tsai Road
Tai Mang Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Read
Tat Mang Tsai Road
Tat Mong Tsai Road

Section  Slope
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up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up-
up
up
up
up
up
up

down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
dawn
dawn
down

Failura Vel
Range

20 tg S0
2010 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 o 2000
> 2000
> 2000
= 2000
<20
<20
<20
20 t0 50
20 10 50
2040 50
50 to 200
5010 200
50 {0 200
200 o0 1000
200 10 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20to 50
20 to 50
20 to 50
50 to 500
50 to 500
50 fo 500
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 t0 50
20to 50
2010 50
50 10 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
< 20
<20
<20
2010 50
2010 50
2010 50
50 10 500
50 10 500
50 12 500
£00 to 2000
500 to 2000
500 tg 2000
> 2000
> 2000
> 2000
<20
<20
<20

Height Range
10lo20
>=20
<10
1010 20
>= 20
<10
10t0 20
>= 320
<10
100 20
>=30
<10
1010 20
>=20
<10
1010 20
»=20
<10
1010 20
»=20
<10
1010 20
== 20
<10
1010 20
»= 20
<10
1010 20
»=20
<10
101020
== 20
<10
10t0 20
>=20
<10
10t0 20
>=20
<10

10 to0 20
>=20
<10
1010 20
== 20
<10
10 {0 20
>=20
<10
101020
»>= 20
<10
1010 20
»>=20
<10
1010 20
>= 7320
<10
1010 20
>=20
<10
10to 20
»>=20Q
<10
10tc 20
>=20
<10
10t0 20
=320
<10
10t0 20
>= 20
<10
10to 20
»= 20
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LS PLL

LS
Freguency
per year
8.15E-01
§.15E-01
5.15E-01
5.15E-01
8. 15E-01
& 15E-01
8 15E-01
8. 15E-01
8.15E-01
5.15E-01
6. 15E-01
8.15E-01
£ 15E-01
8.15E.01
6.15E-01
§.15E-01
§.18E-01
8.15E-01
8 15E-01
6.15E-01
6.16E-01
§.15E-01
6.15E-01
5.15E-01
5.158-01
6.15E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.84E-01
1.84E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-Q1
1.54E-Q1
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-21
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-03
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54£-01
1.34€-01
1.54E-01
1.54E-01
1.34E-01
1.54E-01
1.54E-01

Slope
1

PO

QOO0 A a A a oA ad A a0 00 000000000000 e ek S a2 00000000000 0000 e

Height

Vol
0.12
0.00
0.01
0.06
0.00
0.00
0.01
0.co
0.00
0.00
0.00
0.00
0,00
0.0C
0.00
0.0¢
0.00
0.00
Q.co
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.0¢
0.00
Q.00
Q.00

‘a.00

Q.00
Q.00
Q.00
9.00
0.0¢
0.00
0.80

_0.00

0.00
0.20
G.00
G.00
0.00
Q.00
000
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

V Factor
0.4350
0.4850
05850
0.8650
0.5550
03500
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.0039
0.0039
0.0154
0.0154
0.0154
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.6550
0.6850
0.8500
0.9500
0.9500
0.9500
0.9500
0.9500
0.0029
0.0039
0.0039
0.0134
0.0154
0.0154
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3074
0.307¢
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
068650
0.8950
0.8900
0.9500
0.9500
0.3500
0.9500
4.3500
0.0039
¢.0039
0.0039

Fatality
0.25
0.25
.25
0.2%
0.25
0.2%
gas
28
025
0.25
.25
0.25
0.25
0.25
0.25
0.25
025
0.28
0.28
0.25
0.25
0.25
0.25
0.25
0.25
0.25
025
0.25
035
0.25
0.28
0.25
0,25
0.25
0.25
0.25
0.25
0.2
0.25
0.25
0.25
0.25
0.25
0.28
025
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.28
0.28
025
0.25
0.25
0.25
0.25 -
0.25
0.25
0.25
0.25
0.25
0.25
Q.25
Q.25
0.23
0.25
Q.25
0.25
Q.25
0.25
Q.25

Expected  Scale

Facter

Consequence
7.61E-02
8.49E-02
2.19E-01
2.49E-01
261E-01
4 452-01
4.75E-01
4.75E-01
5.54E-01
5.948-.01
5.94E.01
5.81E-04
5.81E-04
5.81E-04
4.84€-03
4,84E-03
4,84E-03
2.81E-02
2.91E-02
2.91E-02
1.1QE-C1
1.10E-01
1.10E-01
3.07E-01
3.07E-01
3.Q7E-01t
4,35E-03
6.85E-03
8.35E-03
6.13E-02
7.61E-02
8.4SE-02
2.18E-01
2.48E-01
2.81E-01
4,45E-01
4.75E-01
4.75E-01
5.94E-01
5.94E-01
5.94E-01
5.81E-04
5.81E-04
5.81E-04
4.84E-03
4.84E-03
4.84E-03
2.91E-02
2.ME-02
2.91E-02
1.10E-01
1.10E-01
1.10E-01
3.07E.D1
3.07E-01
3.07TE-01
4.55E-03
6.85E-03
8.35E-03
8.13E-02
7.61E-02
8.49E-02
2.19E-01
2.49E-01
2.61E-01
4 45E-01
4.75E-01
4.75€-01
5.94€E-01
5.94€E-01
5.94E-01
5.81£-04
5.81E-04
5.81E-04

PLL

5.62E-03
0.00E+CQ
1.35E-03
9.21£-03
0.00E+00
0.00E+00Q
2.92E-03
Q.00E+Q0
Q.00E+0¢
Q.00E+00
0.00E+00
0.00E+00
0.00E+00
Q0.00E+00
0.00E+00
0.00E+00
Q0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+DQ
0.00E+0D9
0.00E+00
0.00E+00
G.0DE+00
0.00E+0D
2.80E-04
5.27TE-05
C.00E+00
S.42E-D4
1.17E-D3
C.00E+00
C.00E+09
1.15E-D2
0.00E+00
C.C0E+00
3.65E-03
0.00E+00
0.00E+C0
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
D.00E+00
0.00E+Q0
5.60E-04
0.00E+00
0,00E+00
1.88E-03
0.C0E+Q0Q
0,C0E+Q0
0.QCE+G0
0.C0E+00
0,00E+00
0.00E+Cd
0.00E+CC
0.00E+CQ
0.00E+00
0.00E+C0
0.00E+0Q
0.00E+00
0.00E+0Q
Q.00E+QQ



Roads
Tai Mang Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mcng Tsai Road
Tai Mcng Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Po Read
Tai Po Road
Tai Po Road
Ta Po Road
Tai Po Road
Ta Po Road
Tai P2 Road
Tai Po Read
Tai Po Read
Tai Po Road
Tai Po Read
Tai Po Read
Tai Po Read
Tat Po Road
Tai Po Road
Tai Po Read
Tai Po Road
Tai Po Road
Tai Po Read
Tai Po Read
Tai Po Read
Tai Ps Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Pe Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Pa Roag
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road

Sectian
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Slope

down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
cown
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up

Failure Vot

Range
20t0 52
20t 50
20to S0
50 to 200
50 to 200
SQto 200
200 to 1000
200G to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
< 20
<20
2019 50
20 {0 50
20 ta 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
< 20
<20
<20
20 to 50
20 to 50
200 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 to 50
201¢ 50
20 to 50
50 o 500
50 to 500
50 to 500
500 to 2000
500 to 2000
50010 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 g S0
2010 50
20 to 50
5010 200
50 to 200
50 to 200
200 to 1000
200t0 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20

Height Range
<10
1010 20
>z 20
<10
10to 20
>= 20
<10
10to 20
== 20
<10
10t 20
>=20
<10
10 to 20
>z 20
<10
101te 20
>= 20
<10
1010 20
>= 20
<10
10to 20
>=20
<10
1010 20
== 20
<10
1010 20
»= 20
<10
101020
>=20
<10
101020
2= 20
<10
1010 20
=20
<10
10t0 20
== 20
< 10
10to 20
>z 20
<10
10to 20
»= 20
<10
10to0 20
»= 20
<10
10t 20
»= 20
<10
10to 20
>=20
<10

10 to 20
5= 20
<10
10to 20
»= 20
<10
10tc 2¢
>=20
<10
10t 20
»= 20
<10
10te 20
>= 20
<10
10 to 20
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LSPLL

LS
Frequency
per year
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-M1
1.54E-01
1.54E-1
1.84E-C1
1.54E-01
1.54E-1
1.54E-1
1.54E-01
1.54E-01
1.54E-1
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.84E-01
1.84E-01
1.84E-01
1.84E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.84E-01
1.54E-01
1.54E-01
1.54E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
8.15E-01
6.15E-01
6.158-01
6.15E-01
B.15E-01
8.15E-01
6.15E-01
6,15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
B.15E-01
6.15E-01
6.15E-01%
6.15E-01
6,15E-01
6.15E-01
6.15E-01
6.15E-01
6.15E-01
B.15E-01
6.15E-01
B.15E-01
6.15E-01
4.62E-01
4.62E-01

Slope

OO0 006000000000
hhnboL oo m PP 00000000

0.12
0.12
0.12
0.12
0.12
0.12
012
0.12
012
0.12
012
0.12
0.12
0.12
0.12
0.83
0.83

Heght

Val
Q.00
a.00
Q.00
0.00
0.00
0.00
0.00
0.0a
0.00
0.00
0.00
0.00
0.co
1.00
0.00
0.0
0.00
0.00
0.qo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
013
013
0.18
0.18
o.18
0.02
0.02
.02
0.00
0.00
0.00
Q.00
G.00
G.00
.40
.10
0.05
Q.10
Q.08
0.08
0.02
Q.08
0.08
0.00
0.91
0.02
0.00
Q.00
Q.00
0.03
0.03
0.03
0.97
Q.07
0.07
0.23
0.23
0.23
Q.00
0.00
0.00
0.00
0.00
0.00
0.40
0.20

V Factor
00154
0.0134
0.0194
0.0775
0.0775
0.0775
0.22C0
0.2220
0.22C0
0.3070
0.307
0.3070
0.0211
0.0406
0.0623
0.1825
0.3000
0.4275
0.3120
0.5175
0.6625
0.4825
0.8025
0.9500
0.5975
0.9200
0.95C0
0.0026
0.0026
0.0026
0.0129
0.0129
0.0129
0.0817
0.0517
0.0517
0.1473
0.1473
0.1473
0.2053
0.2053
0.2053
0.0231
0.0408
0.0628
0.1825
0.3000
0.4275
0.3120
0.5175
0.6625
0.4825
0.8025%
0.9500
0.5875
0.9200
0.8500
0.0025
0.0026
0.0026
0.0129
0.0128
0.3128
0.0517
0.0517
003517
0,1473
0.1473
0.1473
0.2053
0.2053
0.2053
0.0231
0.0406

Fatality
225
225
225
225
2.25
325
225
225
3,25
2.25
.28
0.25
5,25
2.28
2.25
2.28
25
2.25
0.28
025
g.2s
025
0.25
g.25
0.25
0.25
2.2%
3.2%
0.2%
2.25
0.28
2.25
228
3.28
3.25
225
225
2.25
2.25
228
2.25
3.25
2.25
2.25
2.25
0.25
9.25
2.25
.25

3.25
3.25

0323
0323
3.25
1.25
225
0.25

Espected Scaie

Factor

Consequence
4.84E-03
4. 84E.03
4.84E-03
2.97E-02
2.91E-02
2.91E-02
1.1CE-Q1
1.10E-01
1.10E-01
3.07E-01
3.07E-01
3.07E-01
2.31E-03
4.06E-03
6.28E-03
3.18E-02
5.25€-02
7.48E-02
1I7E-1
1.94E-1
248E-01
2.41E-01
4.01E-01
4.75E-01
3.73E-C1
5.15E-C1
5.94E-C1
3.48E-04
3.88E-04
3.88E-04
3.23E-03
3.23E-03
3.23E-03
1,94E-02
1.94E-02
1.94E-02
7.37E-02
7.37E-02
7.37E-02
2.05E.01
2.05E-01
2.05E-01
2.31E-03
4.06E-03
6.28E-03
3.18E-02
5.25E-02
7.4B8E-02
1.17E-01
1.94E-01
2.48E-01
2.41E-01
4.01E-01
4.75E-01
3.73E-01
5.75E-01
5.94E-01
3.38E-04
3.88E-04
3.88E-04
3 23E-03
3.23E-03
3.23E-03
1.94E-02
1.94E-02
1.94E-02
7.37E-02
7.37E-02
7.37E-02
2.05E-01
2.05E-01
2.05E-01
2.31E-03
4 06E-03

PLL

0.00E+00
Q.00E+00
0.00E+00
0.00E+00Q
C.00E+0g
0.00E+00
0.00E+0¢
3.00E+00
Q.GUE+Q0
0.00E+CQ
0.00E+00
G.00E+00
Q.00E+00
3.13E-04
0.00E+CQ
G.00E+0Q
0.00E+00
0.00E+00
0.00E+0Q
0.00E+00Q
Q.06E+00
Q.00E+G0
0.00E+00
0.0CE+00
0.00E+00
0.00E+00
0.00E+020
3.97E-06
3.97E-06
3.97E-06
4. 47E-05
4.47€-05
4 47E-05
2.48E-05
2.4BE-08
2.48E-05
1.89E-05
1.89€-05
1.89E-05
0.00E+00
0.00E+Q0
0.00E+00
S.01E-04
2.20E-04
1.70E-04
1.73E-02
2.56E-03
3.24E-03
1.27E-03
8.41E.03
6.73E-03
0.G0E+00
2.17E-03
S.14E-03
0.00E+00
0.COE+00
0.00E+00
§.58E-07
§.58E-07
8.58E-07
1.59E-0%
1.59E-05
1.58E-05
3.34E-04
3.34E-04
3.34E-04
1.81E-05
1.81E-0%
1.81E-08
0.00E+Q0
0.QCE+Q0
0.00E~+CD
3.54E-04
3.11E-04



Roads
Tal Po Road
Tai Po Road
Tai Pe Road
Tai Po Road
Tai Po Road
Tai Po Road
Tat Po Road
Tai Po Road
Tai Po Road
Tai Po Read
Tai Po Read
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Read
Tai Po Road
Tai Po Road
Tai Pe Road
Tai Po Road
Tai Po Road
Tai Pe Road
TFai P Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Po Road
Tai Pa Road
Tai Po Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tat Tam Road
Tai Tam Road
Tai Tam Read
Tai Tam Road
Tai Tam Road
Tai Tam Read
Tai Tam Read
Tai Yam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Yai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tai Tam Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuer Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road

Section Slope

COOO000COOOO0O0000000000000000

+

P B i i O O 3 I i b

g
ug
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
Lp
up
ug
ug
up
up
up
up
up
up
up
up
up
up
up
down

Failure Wal
Range

<20
20 to 50
20to 50
20t 50
50 to 500
50 te 500
50 1g 5C0
500 to 2000
500 o 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20to S0
20t 50
20t0 50
50 to 200
50 to 200
50 to 200
200 to 100C
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
20 to 50
20 ta 50
20 10 50
50 10 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20t0 50
20to 50
20to 50
SQto 200
50 to 200
50 to 200
200 te 1000
200 to 1000
200 to 1000
> 1000
> 1Q0Q
> 1000
<20
<20
<20
20to 50
201e 50
20to 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 te 2000
500 te 2000
> 2000
> 2000
> 2000
<20

Hegit Range
»=20
<10
1010 20
== 20
<10
10 to 20
>= 20
< 10
10t 20
== 20
< 10
100 20
>=2Q
<10
10to 20
>=20
<10
10 to 20
»=20
<1Q
10 to 20
>=20
<10
1010 20
>= 20
<10
100 20
»=20
<10
1010 20
>= 20
<10
1010 20
>= 20
<10
10to 20
>= 20
<10
10to 20
== 20
<10
10to 20
»= 20
<10
10t 20
>= 20
<10
10te 20
=20
< 10
10to 2G
>= 20
<10
10to 20
»=20
<10
10 to 20
>=20
<10
1Ctle 20
>= 20
<10
1010 20
=720
<10
10t0 20
»= 20
<10
100 20
>=20
<10
1010 20
»= 20
<10
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LS
Freguency
per year
4 B2E-01
4.82E-01
4.82E-01
4 82E-01
4 .62E-01
4.62E-01
4.82E-01
4.82E-01
4.62E-01
4.82E-01
4.§2E.01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4 62E-1
4 62E-01
4.62E-01
4 62E-01
4.62E-01
4.62E-01
4.652E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-C1
4.62E-01
8.46E-C1
4 46E-01
8.46E-01
8.46E-01
8 46E-01
8.45E-01
3.48E-01
3.46E-01
4.488-01
3.46E-01
3.488-01
8.46€-01
3.468-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
&.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
8.46E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.0BE-01
3.08E-04
31.08E-01
3.08E-01
3.08E-01
3 08E-01
I 0BE-01
3.08E-01
3 0BE-01

Slope
.83
0.33
0.82
Q.93
Q.83
0.93
0.43
0.83
0.83
0.83
0.83
0.83
0.83
0.17
17
017
o7
a7
017
17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.51
0.91
0.51
0.91
0.1
0.9
0.9
0.91
0.9
0.91
0.91
0.91
0.91
.4
0.4
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0,09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.67
0.67
067
o.67
.67
0.87
057
Q.87
.57
Q.67
Q.67
.67
G.67
.57
Q.67
.33

Height

Vol
0.02
9.05
0.10
0.04
0.00
.15
0.02
.00
Q.01
0.01
0.00
0.00
0.00
Q.08
0.08
Q.08
0.23
0.23
0.23
0.02
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.71
0.15
0.01
0.05
0.04
¢.o2
.00
0.01
0.0
0.00
0.00
Q.00
Q.00
Q.00
0.00
Q.08
0.08
0.08
0.z23
0.23
Q.23
0.02
0.02
0.02
0.00
0.00
0.00
0.00
0.00
Q.00
Q.00
Q.65
a.11
0.00
Q.10
0.05
0.00
0.05
0.03
Q.00
Q.00
0.01
a.co
0.00
0.00
0.28

V Factor
Q.0C628
0.1825
0.2000
0.4275
0.312C
0.5175
0.6625
04825
0.3025
0.95C0
0.5975
0.9200
0.9500
0.0026
0.0026
0.0026
0.0129
0.0129
0.0129
0.0517
0.0517
0.0517
0.1473
Q.1473
0.1473
G.2053
0.2053
0.2083
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
D.BE5Q
0.695¢
0.5%0Q
0.950¢
0.9500
0.9500
0.950C
0.9500
0.003%
0.0038
0.0039
0.0194
0.01%4
0.0194
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.307Q
0.3070
0.3070
0.0154
0.0271
0.0461
0.1217
0.2C00
0.3400
0.2080
0.3455
0.5850
0.3217
0.5383
0.8517
0.3883
0.6633
0.9300
0.0026

Q.25
Q.25
0.25
0.25
0.25
0.25
0.25
025
025
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.2
0.28
025
.28
.28
0.25
0.25
0.25
0.25
Q.25
0.25
0.25

€ 0 0 L4 0O 0 0O G 03 43 4 € (0 G 0 € —b —h —h k oh b ok b o ma ot b o ok o oA e b b kbt a o

Expected Scale

Fatality Factor

0.4
0.7
0.7
0.7
1.8
1.3
1.5
2
2
2
25
2.5
25
0.8
0.6
08

Consequence

6.28E-03
319E-02
5.25E-02
7 48E-02
1.37E-
1.94E-Q1
2.48E-01
2.41E-01
4.41E-01
4 75E-01
3.73&-01
575E-01
5.84E-01
3.88&£-04
3.38€-04
3.38E-04
3.23E-03
3.23E-03
3.23E-03
1.94E-02
1.94E.02
1.94E.02
7.37E-02
7.37E-D2
7.37E-02
2.05E-01
2.05E-01
2.05E-D1
1.82E-02
2.T4E-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.78E-01
9.08E-01
1,04E+00
1.78E+00
1,80E+00
1,9CE+00
2.38E+00
2.38E+0Q
2.38E+00
2.33E-03
2.33E-03
2.33E-03
1.84E-02
1.84E-02
1.94E-02
1.16E-1
1.16E-1
1.16E-01
4.40&-01
4. 40861
4.408-01
1.238+00
1.23E+00
1.23E+00
1.858-02
3.25E-02
5.53E-02
2.56E-01
4.20E-01
7.14€-01
§.36E-01
1.55E+0C
2.54E+00
1.93E+00
3.23E+0C
5. 11E+00
2.99E+QQ
4.98E+00
6.98E+0Q
4.65E-03

PLL
4.31E-05
B8.12E-04
2.01E-03
1.15E-03
G.00E+C0
1.12E-92
1.90E-03
0.00E+£Q
1.54E-03
1.82E-03
Q.CQE+CO
0.0QE+C0
0.00E+G0
2.53E-06
2.53E-06
2.53E-06
5.31E-05
5.91E-05
5.91E-05
2.53E-09
2.53E-05
2.53E-05
0.C0E+00
0.00E+Q0
0.00E+00
0.00E+00
0.00E+Q0
0.J0E+00
9.95E-03
3.16E-03
2.57E-04
9.43E-03
9.38E-03
§.23E-03
D.00E+00
7.68E-03
8.03E-03
0.00E+50
0.00E+00
0.00E+00
0.00E+D0
0.00E+00
0.0DE+00
1.4BE-05
1.4BE-05
1.4BE-05
3.44E.04
3.44E-04
3.44E-04
1.48E-04
1.4BE-04
1.4BE-Q4
C.00E+00Q
Q.00E+00
0.00E+00
0.00E+0Q
0.00E+00
0.00E+0Q
0.00E+00
4.38E-C3
1.25E-03
0.00E+CQ
8.86E-03
7.36E-03
Q.00E+00
1.80E-02
1.578-02
0.00E+00
0.00E+00
1.05E-02
0.00E+00
0.00E+00
0.00E+00
1.34E-04



Reads
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mua Road
Tuen Mun Read
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Read
Tuen Mun Read
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read

Section  Slcpe
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down
down
down
down
down
dawn
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
dawn
down
dawn
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
ug
up
up
up
up
up
up
up
down
down
down
dawn
down
down
down
down
down
down
down
down
down
down
down

Failure Vol
Range

<20
<20
20to 50
20ta 50
20to 50
50 to 200
50 to 200
S0 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<23
<20
<20
20to 50
20to 50
20to 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 20060
> 2000
> 2000
<20
<20
<20
20to 50
20to 50
20to 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 {o» 1000
> 1000
> 1000
> 1000
<20
<20
< 20
20 to 50
20 to 50
2010 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 ta 2000
> 2000
> 2000
> 2000
<20
<20
<20
2¢ to 50
20 to 50
20 to 50
50 to 200
50 o 200
50 to 200
200 to 1000
200 to 1000
200 ta 1000
> 1000
> 1000
> 1000

Height Range
101020
>z 20
<10
101020
>z 20
<10
1010 20
>a= 20
<10
10t 20
»>= 20
<10
101020
»= 20
<10
10to 20
>= 20
<10
10to 20
»>= 20
<10
10t0 20
»>= 20
<1Q
10tc 20
»>=20
<10
10to 20
»>=20
<10
10to 20
= 20
<10
1010 20
=20
<10
10te 20
»= 20
<10
10to 20
»= 20
<10
10to 20
»= 20
<10
10t0 20
»= 20
<10
100 20
= 20
<10
10t 20
»= 20
<10
10t 20
»= 20
<10
10to 20
== 20
<10
101020
»>= 20
<10
1010 20
»=20
<10
10to 20
>z 20
<10

10t 2¢
»>= 20
<10
10t 20
»= 20

115

LS PLL

Ls
Frequency
per year
3.08E-01
1.08E-01
3.08E-1
3.08E-Q1
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-1
3.08E-21
3.08E-1
3.08E-01
1.54E-1
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-t1
1.54E-01
1.54E-D1
1.54E-0%
1.54E-01
1.54E-01
1.54E-014
1.54E-01
1.54E-01
1.54E-01
1.54E.01
1.54E-01
1.548-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
3.08E-D1
3.08E-D1
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
308E-01
3 08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-1
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-1
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01
3.08E-01

Slape
0.33
033
033
033
033
033
0.33
0,33
0.33
0.33
0.33
0.33
0.23
0.33

Py

OO0 OO0 DO OO0 OO OO0 = = - b ok b ok b ek kb L o

o

0.75
.75
0.75
0.75
0.75
0.78
0.78
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.25
0.25
0.25
0.25
0.25
0.25
Q.25
Q.25
Q.25
Q.25
Q025
Q.25
0.25
0.2%
.25

Height
Val
.28
Q.28
Q.03
0.02
Q.03
0.01
0.01
0.0
0.00
.00
Q.00
Q.00
Q.00
0.00
0.00
0.10
0.38
Q.00
0.30
0.10
0.00
0.05
.08
0.00
G.00
0.04
.00
Q.00
0.00
0.30
0.30
0.30
003
.03
0.03
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.20
0.00
0.10
0.20
0.00
0.01
0ca
0.c0
0.00
Q.01
.00
Q.00
0.00
0.08
0.08
0.08
0.23
0.22
0.23
0.0z
0.02
Q.02
¢.00
Q.00
.00
0.00
0.00
0.00

V Factor
0.0026
0.0026
0.012%
00128
00128
0.0517
00517
0.0517
01473
0.1473
0.1473
D.2053
0.2053
0.2052
0.0154
0.0271
0.0461
0.1217
0.2000
0.3400
0.2080
0.3455
0.5650
0.3217
0.5383
0.8517
0.3983
0.6833
0.9300
0.0026
0.0026
0.0026
0.0129
0.0129
00129
0.0517
G.0517
0.0517
0.1473
0.1473
0.1473
0.2053
0.2053
0.2083
0.0154
0.0271
0.0461
01217
0.2000
0.3400
{.2080
D.3455
0.5650
0.3217
0.5383
0.8517
0.3983
0.6633
0.9300
0.0026
0.0026
0.0028
0.0129
0.0129
04128
0.0517
0.0517
0.0517
0.1473
0.1473
0.1473
©¢.2053
$.2053
(2053

Expected Scale

Fatality
3

0L 4Y W L LA L W W L) G 0 L L LD LD GOl L) (LW WL WL LW WO W W W WL W WL W W W W W0 W) W WL WL W W W W W WD W aWw

Factor
05
25

Censequence
4.55E-03
4.65E-03
3.8BE-02
3.8BE-02
3.88E-02
2.33E-01
2.33E-01
2.33E-01
8.84E-D1
8.84E-01
8.84E-01
248E+C0
2.46E+00
2.4BE+00
1.B5E-02
3.25E-02
5.53E-02
2.56E-01
4 20E-01
7.14E-01
9.36E-01
1.55E+GQ
2.54E+Q0Q
1.93E+0C
3.23E+00
5.11E+00
2.99E+00
4.98E+00
6.938E+00
4.65E-03
4.65E-03
4 65E-03
3.88E-02
3.88E-G2
3.88E-G2
2.33E-01
2.33E-1
2.33E8.01
B.84E-01
B.84E-01
B.84E-01
2. 46E+00
2.46E+H00
2.46E+00
1.845E-02
3.28E-02
5.53E-02
2.56E-01
4.20E-01
7. 14E-01
9.38E-01
1.55E+00
2.54E+00
1,93E+00
3.23E+00
5.11E+00
2.99E+00
4.98E+0D
6.96E+00
4.65E-03
4. 65E-03
4.65E-03
3.88E-02
3.88E-02
3 8BE-02
2.33E-01
2.33E-01
2.33E-01
8.84E-01
8.84£-01
8.34E-01
246E+00
2.46E+00
2,46E+00

PLL
1.34E-04
1.34E-04
1.31E-04
1.31E-04
1.31£-04
3.15E-04
3.15E-04
3.15E-04
2.99€-04
2.59E-04
2.99E-04
0.00E+Q0
0.00E+00
0.00E+00
0.00E+00
5.00E-04
2.98E-03
Q.00E+0C
1.94E-02
1.10E-02
0.00E+0Q
1.20E-02
2.36E-02
0.00E+00
0.00E+00
3.14E-02
C.DOE+DO
G.00E+D0
0.00E+00
C.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
Q.00E+0D
Q.00E+00
0.00E+0D
0.00E+00
0.00E+0D
0.00E+QD
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
0.00E+00
3.00E-03
2.55E-03
0.00E+00
9.69E-03
3.30E-02
0.00E+00
3.59E-03
4.59E-02
0.00E+00
0.C0E+Q0
1.18E-02
0.00E+00
Q.00E+00
0.00E+C0
2.98E-05
2.98E-05
2.98E-05
6.96E-C4
6.96E-04
6.96E-04
2 98E-C4
2.98E-04
2.98E-04
0.00E+00
G.00E+QC
C.0DE+QC
0.00E+00
(0.00E+00
0.00E+00



Roads
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Rcad
Tuen Mun Road
Tuen Mun Read
Tuen Mun Read
Tuen Mun Read
Tuen Mun Read
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Victoria Road
Victoria Road
Vieteria Read
Victoria Road
Victeria Road
Victeria Road
Victeria Road
Victeria Road
Victgria Road
Vietoria Road
Victoria Road
Victaria Road
Victeria Road
Victeria Road
Victeria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Read
Victoria Read
Victoria Read
Vicioria Read
Victora Read
Victeria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victcria Road
Vigteria Road
Victeria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Road
Victoria Read
Victora Road
Victoria Read
Victona Read

Secticn Slopa
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up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
Lp
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
down
down
down
dawn
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
vp
up
up
up
up

Failure Val

Range
<20
< 20
<20
2010 50
20 ta 50
20 1a 50
50 to 500
50 to 5CQ
£0 te 500
500 to 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20te 50
2010 50
20te 50
50 to 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000
<20
<20
<20
201c 50
20 to 50
20 to 5O
5Q to 5C0
50 to 500
50 te SO0
500 to 2700
500 to 2000
50C to 2000
> 2000
> 2000
> 2000
<20
<20
<20
20 to 50
20to 50
20to 50
500 200
50 to 200
30 to 200
200 to 1000
200 t0 1000
200 %0 1000
> 100C
= 1000
> 1000
<20
<20
<20
2010 50
20to 50
20to 50
50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 2000
= 2000

Heignt Range
<10
10to 20
>z 2}
<10

10 to 20
»= 20
<10
104020
»= 20
<10
10to 20
»= 20
<10
10to 20
2= 20
<10
1040 20
»= 20
<10
10020
>= 20
<10
1010 20
>= 20
<10
1Gto 20
>=20
<10
1010 2¢
>= 20
<10

W0te 20
>= 20
<10
101t 20
»= 20
<10
10ta 20
>z 20
<10
10to 20
>z 20
<10
100 20
>= 20
<10
10to 20
>= 20
<10
10to 20
»=20
<10
1010 20
»>= 20
<10
10te 20
>= 20
<10
10to 20
> 20
<10
10t0 20
== 20
<10
1010 20
>= 20
<10
10t0 20
»>= 20
<10
10to 20
>= 20
<10
10te 20
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LS PLL

LS
Frequency
per year
7.89E-02
7.69E-D2
7.59E-02
7 89E-02
7 89E-02
7 6OE-02
7.89E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69€E-02
7.69E-02
7.69E-02
7.69E-02
7.69€-02
7.66E£-02
7.68€-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.69E-02
7.89E-02
7.89E-02
7.69E-02
& 92E-01
6.92E-01
8.92E-01
6.92E-01
6.92E-01
8.92E-01
B.92E-01
6.92E-01
B.92E-01
6.92E-01
B.92E-01
5.92E-01
5.92E-01
6.92E-01
B.92E-01
6.92E-01
6.92E-C1
6.92E-01
6.92E-01
6.92E-01
6.92E-01
8.92E-01
8.92E-01
8.92E-01
5.92E-01
6.92E-01
6.92E-01
6.92E-01
6.92E-01
5.92E-01
1.08E+00
1.08E+Q0
1.08E+Q0
1.08E+Q0
1.08E+Q0
1.0BE+00
1.0BE+00
1.08E+C0
1.06E+00
1.0BE+00
1.08E+00
1.0BE+00
1.08E+00
1.08E+00Q

Slope
1

OO0 0O 0 OOOO0OO00DA0A00 -~ =2 4 a4 ddadadaaaada4000RcC 00000000 = = = 2 o2

0.92
0.92
0.82
082
0.2
0.92
0.92
0.92
0.92
Q.82
0.82
0.92
0.92
0.9z

Height
Yol
0.50
0.15
0.35
0.05
.05
0,19
0.Ca
0.c2

S 0.8

Q.20
0.00
Q.00
0.00
Q.00
0.06
Q.20
0.20
Q.30
0.03
Q.03
0.03
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.65
0.15
0.04
0.03
0.02
0.03
0.1
0.02
0.05
Q.00
Q.00
0.00
Q9.00
0.00
a.00
Q.30
0.30
Q30
0903
0.03
203
.00
c.00
0.00
0.00
0.00
0.00
o.cao
0.00
0.00
0.80
010
aals]
G.0s
0.04
c.00
2.00
0.0
¢.00
0.00
0.00
0.00
0.00
9.00

W racter
0.0154
4,027
0.0461
Q.1217
Q.20C0
3.2400
3.2030
3455
0.5850
0.3217
0.5283
0.8517
0.3983
0.6633
0.9300
0.0026
0.0026
0.0026
0.012%
0.0129
0.0129
0.0517
0.0517
0.0517
0.1473
0.1473
0.1473
0.2053
0.2053
0.2053
0.0455
0.0685
0.0835
0.3500
0.4380
0.4850
0.585Q
0.665¢
0.6950
0.88500
0.9500
0.9500
0.9500
0.9500
0.9500
0.0039
0.0039
0.0039
0.0194
0.0194
0.0194
0.0775
Q.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.3070
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.3350
0.8650
0.6950
0.88C0
(.9500
(.9500
0.9500
0.9500

Expecled Scaie
Fatality Factor

3

W G WL LWL W W W W W W WL W W W W W W W oW W

(=]

0.25
.25
0.25
0.25
Q.25
028
Q.25
0.25
Q.28
0.2%
0.25
0.25
0.28
0.25
0.2
0.25
0.25
0.2§
0.25
0.25
0.2§
035
0.25
0.25
Q.25
0.25
Q.25
0.2%
0.25
025
0.25
0.25
0.25
0.28
0.25
0.25
0.25
0.25
Q.25
0.25
Q.25
Q.25
0.25
Q.25

a4
o4
c4
o7
07
o7
15
15
15

Conseguence
1.85E-02
3.25E-02
553E-02
2.56E-N
4. 20E-01
7 14E-01
9.36E-01
1.56E+00
2.54E+00
1.93E+00
31.23E+00
5.11E+00
2.99E+00
4 98E+0D
§.98E+00
4.65E-03
4.65E-03
4 §5E-03
3.88E-02
3.88E-02
3.88E-02
2.33E-01
2.33E-01
2.33EM
8.84E-C1
8.84E-.01
8.84E-01
2. 46E+0D
2.46E+00
2.46E+00
4 55E-03
6.85E-03
8.35E-03
6. 13E-02
7.61E-02
B 49E-02
2.19E-01
2.49E-01
2 61E-01
4 45E-01
4,75E-01
4.75E-01
5.94E-01
5.94E-01
5.94E-01
5.81E-04
5.81E-04
5.81E-04
4.84E-03
4.84E-03
4.84E-03
2.91E-02
2.91E-02
2.91E-02
1.10E-01
1.10E-01t
1.10E-01
307E-01
3.07E-01
3.07E-01
4.55E-03
5.85E-03
8.35£-03
B.13£-02
7.81E-02
3.45E-02
2.18E-01
2.43E-01
2.81E-01
4 45E-01
4 75801
4 75E-01
5.94E-01
5.94E-01

PLL
7.12E-04
J.75E-04
2.13E-04
9.83E-04
1.62E-02
5.49E-03
0.00E+00
2.39E-02
1.56E-02
0.00E+Q0
0.00E+Q0
0.00E+00
0.00E+Q0
0.00E~+00
0.00E+00
0.00E+Q0
0.00E+CO
0.00E+0Q
0.00E+00
0.COE+00
0.00E+C0
0.00E+00
0.00E+C0
Q.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+00
G.00E+00
2.05E-03
T.11E-D4
2.31E-04
1.27E-03
*.05E-03
1.76E-03
1.52E-03
3.45E-03
9.02E-03
0.00E+00
0.00E+Q0
0.00E+Q0Q
0.00E+00
0.0CE+GQ
0.00E+0Q
0.00E+00
0.00E+00

. 0.00E+0Q

0.00E+00Q
0.00E+HD0
0.00E+00
Q.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.81E-03
6.79E-04
0.0CE+CQ
3.03E-03
3.02E-03
0.00E+00
0.0QE+00
247E-03
0.00E+CC
0.00E+00
0.00E+00
G 0DE+0D
(.00E+00
0.00E+0D



Roads
Victona Road
Victona Road
Victoria Road
Victona Road
Victoria Road
Victoria Road
Victoria Road
Victeria Road
Victoria Road
Victona Road
Victoria Road
Victeria Road
Victeria Road
Victoria Road
Victoria Road
Victaria Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Read
Yae King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road
Yee King Road

Secticn  Slope

OO0 WoOooO@OWDoOmomommm@

up
down
down
down
down
down
down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
down
down
down
dawn
down
down
down
down
down
down
down
down
down
down
down

Failure Yol
Range

> 2000
<20
<20
<20
20 to 50
20 to 5¢
20 {0 50
50 {0 200
50 to 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
= 1000
> 1000
< 20
<20
< 20
20 to 50
20t0 50
20to 50
50 to 500
50 to 500
50 t0 500
500 {0 2000
500 to 2000
500 to 2000
> 2000
> 2000
> 2000
<20
<20
< 20
20 to 50
20 to 50
20 to 50
50 to 200
5010 200
50 to 200
200 to 1000
200 to 1000
200 to 1000
> 1000
> 1000
> 1000

Height Rarge
»>=20Q
<10
101020
»=20
<10
1010 20
>= 20
<10

1G 1o 20
»>= 20
<10
i0to 20
>=20
<10
10t0 20
»>=20
<10
1010 20
>= 20
<10
10to 20
==320
<10

10 t0 20
>=20
<10
10to 20
== 20
<10
10to 20
>=20
<10
1010 20
»>= 20
<10
101020
== 20
<10
10to 20
>=20
<10
10to 20
>= 20
<10
1010 20
»>= 20
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LS PLL

LS
Frequency
per year
1.08E+00
1.08E+00
1.08E+00
1.08E+00
1.08E+00
1.08E-00
_D8E+C0
.0BE+0Q0
JBEE+C0
.08E+CO
D8E+00
.08E+0D
.D8E~+G0
1.08E+C0
1.08E+00
1.08E+CD
2.31E-01
2.31E-01
2.3E-01
2.31E-01
2.31E-01
2.31E-01
2.11E-01
2.31E-01
2.31E-0
2.E-0
2.31E-01
2.31E-0
2.31E01
2.31E-01
2.31E-01
2.31E-01
2.31E-01
2.31E.01
2.31E-01
2.31E-01
2.35E.01
2.31E-01
2.31E-01
2.31E-01
231E-01
2.31E-01
2.33E-01
2.31E-01
2.31E-01
2.31E-01

Slope
0.92
0.08
0.08
008
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

h
- o
*®

OO0 0000000000000 = = = = bbb bk DA

Height
Voi
0.Q0
0.30
0.30
0.30
0.02
0.02
002
0.01
0.01
0.01
0.00
0.00
D.00
0.00
0.00
0.00
0,50
0.20
0.05
0.05
0.10
0.03
0.00
0.05
0.02
0.00
0.00
0.00
0.00
0.00
0.c0
0.30
0.30
0.30
a.02
0.02
0.02
0.01
0.01
0.01
0.00
a.co
0.c0
0.00
0.00
0.00

W Factor
0.9500
0.003%
0.003s
00035
0.0184
0.0184
00154
00775
00775
0.0775
0.2200
0.220¢
0.220C
0.307¢
0.307¢
0.3070
0.0455
0.0685
0.0835
0.3500
0.4350
0.4850
0.5850
0.6650
0.6950
0.8900
0.9500
0.9500
0.9500
0.39500
0.9500
0.0039
0.0039
0.0039
0.0194
0.0194
0.0184
0.0775
0.0775
0.0775
0.2200
0.2200
0.2200
0.3070
0.2070
0.32070

0.25
Q.25
Q.25
Q.25
0.25
0.25
0.25
Q.25
0.25
0.25
0.25
0.25
0.25
0.25
Q.25
0.25
1
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Expected Scale

Falality Facior

25
05
a5
ol

Consegquance

5.24E-01
5.81E-04
5.81E-04
5.81E-04
4.84E-03
4.84E-03
4.34E-Q3
2.81E-02
2.31E-02
2.91E-02
1.1QE-01
1.10E-C1
1.10E-01
3.07E-01
3.07E-C1
3.07E-01
1.82E-G2
2.T4AE-02
3.34E-02
2.45E-01
3.05E-01
3.40E-01
8.78E-M1
9.98E-01
1.04E+00
1.TBE+DO
1.90E+00
1.50E+Q0
2 3BE+HDD
2.38E+00
2.3BE+0D
2.33E-03
2.33E-03
2.33E.03
1.94E-02
1.94E-02
1.84E.02
1.16E-01%
1.16E-01
1.16E-07
4.40E-01
4.40E-01
4.40E-01
1.23E+00
1.23E+00
1.23E+00

PLL
0.00E+00
1.50E-05
1.50E-05
1.50E-05
9.74E-08
9.74E-08
9.74E-08
1.57E-05
1.67E-05
1.67E-05
3.18E-05
3.18E-05
3.16E-05
0.06E+Q0
Q0.CCE+Q0
0.00E+0Q0
2.10€-03
1.26E-03
3.85E-04
2.83E.03
7.03E.03
2.35E.03
0.00E+00
1.15E-02
4.81E-03
0.00E+00
0.00E+00
G.00E+00
C.00E+C0
C.00E+C0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0C
0.00E+00
{0.00E+00
0.00E+0G
0.00E+00
0.00E+00
0.00E+00
0.00E+00
{0.00E+0C
0.00E+00
0.00E+00
0.00E+0G



g

HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
HK
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW

Cape Collinson Road
Cape Collinson Road
Chung Hom Kok Road
Island Road
Kennedy Road
Magazine Gap Road
Nam Fung Road
Peak Road

Peak Road
Pokfulam Road
Pokfulam Road
Repulse Bay Road
Repulse Bay Road
Stubbs Road
Stubbs Road

Tai Hang Road

Tai Tam Road
Victoria Road
Victoria Road

Yee King Road
Clear Water Bay Road
Kwun Tong Road
Sai Sha Road

Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Po Road

Tai Po Road

Tai Po Road

Castle Peak Road
Route Twisk

Route Twisk

Route Twisk

South Lantau Road
South Lantau Road
South Lantau Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road

B> WP TP OBOD
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1.19
1.7
29
0.64
1.3
0.12
272
6.9
1.3
1.8
0.26
1.34
0.27
1.16
0.24
0.93
0.48
0.35
2.15
3.15
1.98
14
28
4.4
1.05
259
1.65
3.5
1.1
3.45
3.6
0.9

Road Specific Data

450
450
1300
16890
10610
14960
10110
11170
10120
36160
25050
12300
14370
21070
11270
14670
10900
5410
7860
14150
32950
150120
5310
6000
6000
4120
4120
9190
5840
5840
12980
6270
7250
7250
2980
1210
1210
96120
96120
85410
95470

SPPP200XTITXIRTTIOODRDIIP>PTOOONNOOOCIITOOOCTOOEO O O
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0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25
0.25
0.03
0.03
0.03
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44

32

-
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-

322

0.87

0.76

05
0.88
0.83

0.67

0.75

28

LS

¥ Frequency

per year
0.62
0.23
0.38
0.46
1.00
1.31
0.15
0.31
0.38
0.54
0.23
2.23
0.46
0.31
0.15
2.08
0.85
0.69
1.08
0.23
0.54
0.23
1.00
0.23
0.62
0.15
0.15
0.15
0.62
0.46
2.38
0.92
0.31
0.31
1.31
0.46
0.38
0.31
0.15
0.31
0.08

Boulder fall
Frequencylyr
0.23
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.08
0.00
0.00
0.00
0.77
0.08
0.15
0.00
0.38
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00

Frequency
per year
0.85
0.23
0.54
0.46
1.00
1.31
0.15
0.31
0.46
0.54
0.23
231
046
031
0.15
285
0.92
0.85
1.08
062
054
023
1.00
023
062
0.15
0.15
0.15
0.62
0.46
2.46
1.00
0.31
0.31
1.31
0.46
0.38
0.31
0.15
0.38
0.08

811



up_< 20

up_20to 50
up_50 ta 500
up_500 to 2000
up_> 2000
down_< 20
down_20 to 50
down_50 to 200
down_200 to 1000
down_> 1000

up
up
up
up
up
dawn
down
down
dawn
down

- 119 -

Scale Factors

Volume Range (m3) Width {m) Scale Factor
<20 4 0.4
2010 50 7 0.7
50 to 500 15 15
500 to 2000 20 2
> 2000 25 25
< 20 5] 0.6
20 to 50 10 1
50 to 200 15 1.5
200 to 1000 20 2

> 1000 40 4



Road

Repulse Bay Road
Repuise Bay Road
Repulse Bay Read
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Victoria Road
Victoria Road
Victoria Road
Victcria Road
Victoria Road
Victaria Road

Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kek Road
Kennedy Road
Kennedy Road
Kennedy Road
Stubbs Road

Stubbs Road

Stubbs Road

Stubbs Read

Stubbs Road

Stubbs Road

Nam Fung Road
MNam Fung Road
Nam Fung Road
Island Road

island Road

tsland Road

Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Read
Yee King Road

Yee King Road

Yee King Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Pokfulam Road
Pokfulam Road
Pokfulam Road
Pokfulam Road

Section
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Up Vol vs Height

Slope Height < 20

<10
10t 20
»= 20
<10
10to 20
>= 20
<10
1Gto 20
»=20
<10
10tc 20
»=20
<10

10020

>z 20
<10
10to 20
>=20
<10
10to 20
>=20
<10
10% 20
>= 20
<10
10to 20
>= 20
<10
1010 20
>= 20
<10
1010 20
»>=20
<10
10t0 20
>=20
<10
10ta 20
>=20
<10
1010 20
>= 20
<10
1010 20
>=20
<10
10t 20
>=20
<10
10t0 20
>= 20
<10

0.8000
0.1800
0.0C00
0.7000
0.1000
0.01C0
G.6500
0.1500
0.0400
0.8000
0.1000
0.0000
0.4000
0.3000
0.0000
G.6000
0.2000
0.01
0.50
Q.15
0.05
0.80
0.05
0.03
0.50
0.05
0.03
0.865
Q.15
0.00
0.65
0.10
0.02
0.00
0.35
0.00
0.50
0.20
0.05
0.65
0.15
0.0¢
0.40
0.20
G.00
0.82
0.08
0.00
0.60
0.30
0.00
0.50

20tc 50

0.15C0
0.0500
0.0000
0.1000
0.0500
0.0200
0.0300
0.0200
0.0300
0.05Q0
0.04C0
0.0000
0.2000
0.0500
©£.0000
0.0300
0.0500
0.03
0.08
0.10
0.05
Q.05
0.05
0.04
0.25
0.05
0.05
0.15
0.03
0.00
0.05
0.05
0.02
0.00
Q.30
0.00
0.05
0.10
0.03
0.08
0.05
0.00
0.05
0.15
c.00
0.05
0.03
Q.00
0.03
0.05
0.00
0.15%

50 to 500
0.01
0.03

0
0.004
0.008

Q.01
G.01
0.02
0.05

Q
0.01

0
0.02
0.03

0

0

0

€.03
Q.01
0.04
0.02
0.01
0.12
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Up Vol vs Height

Slope Height < 20
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Up Vol vs Height

Road Section Slope Height < 20 20 to 5¢ 50 to 500 500 to 2000 > 2000

Tuen Mun Road D »= 20 0.05 Q.10 g.ce 0 C
Route Twisk A <10 0.20 Q.05 0 0 0
Route Twisk A 10to 20 0.15 0.10 1.24 0.0 G
Route Twisk A >=20 D.05 0.ce o1 0.02 e
Route Twisk B <10 0.50 0.08 a 0 a
Route Twisk B 10to 20 0.30 0.10 0.05 0 G
Route Twisk B »= 20 0.00 0.00 0 0 0
Route Twisk c <10 0.80 0.05 ) 0 ]
Route Twisk C 10 to 20 . 0.1¢ 0.05 0 o] Q
Raute Twisk C >= 20 0.00 0.00 0 0 0
South Lantau Road A <10 0.15 0.35 0.05 0 ]
South Lantau Road A 1010 20 0.10 0.20 0.04 0.01 Q
South Lantau Road A >=20 0.05 0.03 0.02 0 0
South Lantau Read B <10 0.20 0.10 0.01 0 4]
South Lantau Road B 1010 20 0.05 0.16 0.15 0.15 0
South Lantau Road B >=20 g.02 0.05 0.05 0.05 0.01
South Lantau Road C <10 0.30 0.08 0.01 0]

South Lantau Road c 10to 20 0.30 0.15 0.15 0.01 0
South Lantau Road o] »>=20 Q.00 0.00 0 0



Cape Collinsen Road
Cape Collinsen Road
Chung Hom Kok Read
Island Road
Kennedy Road
Magazine Gap Road
Nam Fung Road
Peak Read

Peak Road
Pokfutam Road
Pokfutam Road
Repulse Bay Road
Repulse Bay Road
Stubbs Road
Stubbs Read

Tai Hang Road

Tai Tam Road
Victoria Road
Victoria Road

Yee King Road
Clear Water Bay Road
Kwun Tong Road
Sai Sha Read
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Tai Mong Tsai Road
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Tai Po Road
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Castle Peak Road
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Tuen Mun Road
Tuen Mun Read
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.50
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0.25
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Down Vol Distribution

200 50
0.20
0.00
0.70
0.70
0.10
0.10
0.00
0.10
0.10
0.70
0.10
0.35
0.10
.10
0.10
0.44
0.70
0.10
0.67
0.07
0.00
0.00
0.00
0.70
0.00
0.c0
0.00
0.54
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0.70
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0.18
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0.08
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0.09
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¢.00
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.00
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c.00
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Q.01
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0.01
0.00
0.00
0.00
Q.00
0.00
0.0
0.00
0.01
0.01
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0.15
0.00
0.c0
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0.40
0.00
0.00
0.01
0.00
0.00
0.00

> 1000
Q.00
0.00
¢.00
¢.00
G.00
G.00
G.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Vol/Lanes
<20

20 to 50

50 to 200
200 t0 1000
> 1000

0.0675
0.0375
0.15
0.4
Q.54

2
0.00025
0.00125

0.003
0.04
0.074
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Down V Factors

O o o W

0.0c02
0.002

<=1
0.0075
0.0375
Q.15
0.4
0.54

<=2
0.003875
0.018375
0.0775
0.22
0.307

<=3
0.00258333
0.01291687
0.05166687
0.14733333
0.20533333
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Up V Factors Guide

S. Height/Lane Pas. 1 2 3 4 5 8
Assumed

distance from siope toe  height 1.5 4.5 8 12.5 17.5 225

<10 7.5 52.1 40.3 313 24.0 18.0 15.6

10to 20 15 559 48.7 424 353 2938 257

>= 20 n 57.9 540 498 45.2 40.7 374

Vol/R. Qut Angle a 20 25 30 35 40 45 50 55 60
<20 0 0 0 0.0015 0.0065 0.015 0.042 0.072 0.095 0.1
20te 50 g 0 0.03 0.1 0.23 0.37 Q.47 0.5 0.5
50 to 500 0 0.0015 0.078 0.26 0.48 0.63 0.69 Q.7 0.7
500 to 2000 0 0 0.01 0.15 0.48 0.83 0.95 0.95 0.95 0.9%
> 2000 0 .01 0.15 0.48 0.83 0.95 0.95 Q.85 0.85 a.95



<20_<10
<20_10t0 20
<20 _>=20

20to 50_< 10

20 to 50_10to 20
20 to 80_»= 20

50 to 500_< 10

50 to 500_10to 20
50 to 500_>= 20
500 to 2000_< 10
500 to 2000_10 to 20
500 to 2000_>= 20
> 2000_< 10

> 2000_10 to 20

> 2000 _>= 20

Failure Vol.
<20

<20

<20

20t0 50
2010 50
20to 50

50 to 500
50 to 500
50 to 500
500 to 2000
500 to 2000
500 to 2000
> 2000

> 2000

> 2000

Slope Height/Lanes
<10
10to 20
>= 20
<10

10 to 20
>= 20
<10

10 to 20
>=20
<10
10to 20
»= 20
<10

10 to 20
>= 20

1
0.072
0.095
0.095

0.47
05
0.5

0.69
0.7
0.7

0.95

0.95

0.95

0.95

0.95

0.95

2
0.019
0.042
0.072

0.23
0.37
0.47
0.48
0.63
0.69
0.83
0.95
0.85
0.95
0.95
0.95

3
0.001%
0.01%
0.042
0.03
0.23
0.37
0.078
0.48
0.63
0.15
0.83
0.95
0.48
0.95
0.95

Up V Factors

4
0
0.0065
0.042
0

01
0.37

0

0.26
0.63

0

0.48
0.95
o
0.83
0.95

5

0

0
0.019
0

o
0.23
0
0.0015
0.48
0
0.01
0.83
0
0.156
0.95

6
0
0
0.0065
0
0

<=1
0.072
0.095
0.095
0.47
0.5
0.5
0.69
0.7
0.7
0.95
0.95
0.95
0.95
0.95
0.85

<=2
0.0455
0.0685
0.0835
0.35
0.435
0.485
0.585
0.665
0.695
0.89
0.95
0.95
0.95
0.95
0.95

<=3
0.03083
0.052
0.06967
0.24333
0.36667
0.44667
0.416
0.60333
0.67333
0.64333
0.91
0.95
0.79333
0.95
0.95

<=4
0.02313
0.04063
0.06275
0.1825
0.3
0.4275
0.312
0.5175
0.6625
0.4825
0.8025
0.95
0.5975
0.92
0.95

<=5
0.0185
0.0325
0054
0.146
0.24
0.388
0.2496
0.4143
0.626
0.386
0.644
0.926
0478
0.766
0.95

<=6
0.01542
0.02708
0.04608
0.12187
0.2

0.34
0.208
0.3455
0.565
032167
0.53833
0.85167
0.39833
0.66333
0.93

9¢1



Table 6a Summary Results Sheet |
Location Road Section AADT 1995 Frequency per year PLL Eco Losslyr Total Costiyr Total Costlyrikm
Value Value Value Rank Value Rank Value Rank Value Rank
HK Cape Collinson Road A 450 8.46E-01 3.81E-03 36 $90,655 40 $182,068 40 $86,699 41
HK Cape Collinson Road B . 450 2.31E-01 | 4.05E-03 35 $61,661 41 $158,934 41 $1324453 27
HK Chung Hom Kok Road _ - 1300 5.38E-01 2.89E-03 38 $145,862 39 $215,278 37 $215278 38
HK Island Road - 16890 4.62E-01 3.29E-02 20 $3,671,728 16 $4,461,134 16|  $5374,860 11
HK Kennedy Road - 10610 1.00E+00 1.50E-01 7 $2,586,269 17 $6,186,464 12 $2,945935 21
HK Magazine Gap Road - 14960 1.31E+00 1.58E-01 6 $4,978,629 11 $8,774,658 11 $4,847,877 12
HK NamFungRoad - 10110 1.54E-01 4.95E-03 34 $552,045 34 $670,940 35 $2,236,468 23
HK Peak Road A 11170 3.08E-01 7.07E-02 13 $1,048,171 26 $2,745,313 22| $1,830,208 24
HK Peak Road B 10120 4.62E-01 3.27E-02 21 $881,478 30 $1,665,972 28| $4,164,930 17
HK Pokfulam Road A 36160 5.38E-01 1.97E-02 27 $3.783,955 15 $4,255719 18 $3,576,234 ‘18
HK Pokfulam Road B 25050 2.31E-01 1.93E-02 28 $1,735,992 22 $2,199,935 25 $1,294079 29
HK Repulse Bay Road A 12300 2.31E+00 2.47E-01 4 $7,449,498 7 $13,371,602 7| $4610897 14
HK " Repulse Bay Road B 14370 4.62E-01 2.60E-02 24 $2,354,381 19 $2,979,526 21| $4655509 13
HK Stubbs Road A 21070 3.08E-01 4.66E-02 16 $1,985,854 20 $3,104,106 20| $2387,774 22
HK Stubbs Road B 11270 1.54E-01 3.61E-02 17 $604,920 33 $1,472,417 291 $12,270,142 4
HK Tai Hang Road - 14670 2.85E+00 3.16E-01 2 $8,326,219 6 $15,909,027 4 $5,848,907 10
HK Tai Tam Road - 10900 9.23E-01 6.72E-02 14 $4,201,882 13 $5.814,067 13| $842618 31
HK Victoria Road A 5410 8.46E-01 2.92E-02 22 $1,015,846 27 $1,716,386 27| $1,320,297 28
HK Victoria Road B 7860 1.08E+00 1.30E-02 30 $1,628,442 23 $1,941,067 26 $1,078,371 30
HK Yee King Road - 14150 6.15E-01 1.36E-01 8 $1,376,522 25 '$4,629,910 15| $17,807,345 2
ME___ Clear Water Bay Road 32950 5.38E-01 1.16E-01 10 $6,645,836 10 $9,428,355 10 $7,036,086 7
ME Kwun Tong Road_ - 150120 2.31E-01 2.76E-01 3 $42,545,020 1 $49,176,602 2| s$182135562 1
ME Sai Sha Road - 5310 1.00E+00 1.35E-01 9 $7,262,805 8 $10,501,665 8 $9,053,159 6
ME Tai Mong Tsai Road A 6000 2.31E-01 3.55E-02 18 $1,755,182 21 $2,606,028 23|  $10,858,452 5
ME Tai Mong Tsai Road B 6000 6.15E-01 2.55€-02 25 $2,505,257 18 $3,116,500 19| "$3351,076 20
ME __ TaiMongTsaiRoad C 4120 1.54E-01 1.76E-02 29 $326,009 36 $748,640 33| $1559,666 26
ME Tai Mong Tsai Road D 4120 1.54E-01 2.44E-03 39 $154,748 38 $213,419 38 __$609,768 35
ME Tai Po Road A 9190 1.54E-01 5.90E-04 41 $176,799 37 $190,952 39 $88,815 40
ME Tai Po Road B — 5840 6.15E-01 3.32E-02 19 $1,454,405 24 $2,252,297 24 $715,015 33
ME Tai Po Road c 5840 4.62E-01 2.12E-02 26 $910,235 29 $1,417,958 30 $716,140 32
MW Castle Peak Road - 12980 2.46E+00 1.03E+00 1 $34,482,700 2 $59,216,705 1] $4,229,765 16
MW Route Twisk A 6270 1.00E+00 1.16E-01 11 $7,052,856 9 $9,831,120 9 $3,511,114 19
MW Route Twisk B8 7250 3.08E-01 6.42E-03 33 $935,882 28 $1,089,904 31 $247,706 37
MW Route Twisk c 7250 3.08E-01 2.33E-03 40 $625,230 32 $681,047 kY] $648,616 34
MW South LantauRoad A 2980 1.31E+00 1.09E-02 31 $4,084,330 14 $4,325,979 17 $1,670,262 25
MW South Lantau Road B 1210 4.62E-01 8.21E-03 32 $772,825 31 $969,822 32 $587,771 36
MW South LantauRoad _ C 1210 3.85E-01 2.96E-03 37 $391,018 35 $462,008 36 $132,002 39
MW Tuen Mun Road A 96120 3.08E-01 6.65E-02 15 $12,267,643 5 $13,864,810 6]  $12,604,372 ,
MW Tuen Mun Road B 96120 1.54E-01 1.01E-01 12 $13,247,992 4 $15,665,318 5 $4,540,672 15
MW Tuen Mun Road c 85410 3.85E-01 2.18E-01 5 $16,518,087 3 $21,751,263 3 $6.042,017 8
MW Tuen Mun Road D 95470 7.69E-02 2.74E-02 23 $4,637,384 12 $5,295,649 14 $5.884,054 9
TOTALS  3.67E+00 $207,212,250 $295,260,564

LTI



Table 8b

Summary Results Sheet Il

Location Road Section | AADT 1995 Portion of Fraquency per year PLL Eco Losslyr Total Costiyr Total Costiyr/km
Value |Slopes Upgraded Value Value Rank Value Rank Value Rank Value Rank
HK Cape Collinson Road A 450 0% 8.46E-01 3.81E-03 36 $90,655 40 $182,068 39 $86.699 40
HK Cape Collinson Road 8 450 0% 2.318-01 4.05E-03 3¢ $61,661 41 $158,934 40 $1,324,453 27
HK Chung Hom Kok Road - 1300 6% 5.06E-01 2.82E-03 38 $138,085 38 $205,744 38 $205,744 38
HK Island Road - 16890 0% 4.62E-01 3.29E-02 20 $3,671,728 16 $4,461,134 16 $5.374,860 10
HK Kennedy Road - 10610 7% 9.30E-01 1.40E-01 7 $2,405,230 18 $5,753,412 13 $2,739,720 21
HK Magazine Gap Road - 14960 3% 1.27E+00 1.53E-01 6 $4,829,270 11 $8,511,418 11 $4.702,441 12
HK Nam Fung Road - 10110 20% 1.23E-01 3.96E-03 35 $441,636 34 $536,752 35 $1,789,174 23
HK Peak Road A 11170 10% 2.77E-01 6.36E-02 14 $943,354 26 $2,470,781 23 $1.647,188 25
HK Peak Road B 10120 0% 4.62E-01 3.27E-02 21 $6881.478 29 $1,665,972 27 $4,164,930 16
HK Pokfulam Road A 36160 0% 5.38E-01 1.97E-02 26 $3,783,955 15 $4,255,718 18 $3,576,234 18
HK Paokfulam Road 8 25050 8% 2.12E-01 1.78E-02 28 $1,697,113 23 $2,023,940 25 $1,190,553 29
HK Repulse Bay Road A 12300 0% 2.31E+00 2.47E-01 3 $7,449,498 6 $13,371,602 6 $4,610,897 14
HK Repuise Bay Road ] 14370 0% 4.62E-01 2.60E-02 24 $2,354,381 19 $2,979,526 20 $4,655,509 i3
HK Stubbs Road A 21070 16% 2.58E-01 3.91E-02 16 $1,668,117 21 $2,607,449 21 $2,005,730 22
HK Stubbs Road B 11270 0% 1.54E-01 3.61E-02 17 $604,920 33 $1472 417 29 $12,270,142 3
HK Tai Hang Road - 14670 13% 248E+00 2.89E-01 2 $7,362,931 7 $14,293,038 5 $5.254,794 11
HK Tai Tam Road - 10900 0% 9.23E-01 6.72E-02 13 $4,201,882 13 $5,814,067 12 $842,618 31
HK Victoria Road A 5410 10% 7.62E-01 2,71E-Q2 23 $921,020 28 $1,570,986 28 $1,208,454 28
HK Victoria Road B 7860 0% 1.08E+00 1.30E-02 30 $1,628,442 22 $1,941,067 26 $1.078.371 30
HK Yee King Road - 14150 0% 6.15E-01 1.36E-01 8 $1,376,522 25 $4,629,910 i5 $17,807,345 2
ME Clear Water Bay Road - 32950 0% 5.38E-01 1.16E-01 10 $6,645,836 10 $9,428,355 10 $7.036,086 7
ME Kwun Tong Road - 150120 33% 1.55E-01 1.85E-01 5 $28,505,163 2 $32,948,323 2 $122,030,827 7
ME Sai Sha Road - 5310 0% 1.00E+00 1.35E-01 9 §7,262 805 8 $10,501,665 8 $9,053,159 ]
ME Tai Mong Tsai Road A 6000 0% 2.31E-01 3.55E-02 18 $1,755,182 20 $2,606,028 22 $10,858,452 5
ME Tai Mong Tsai Road B8 6000 0% 6.15E-01 2.55E-02 25 $2,505,257 17 $3,116,500 19 $3,351,076 20
ME Tai Mong Tsai Road C 4120 0% 1.54E-01 1.76E-02 29 $326,009 36 $748,640 33 $1,558,666 26
ME Tai Mong Tsai Road D 4120 0% 1.54E-01 2.44E-03 39 $154,748 37 $213.419 37 $605,768 35
ME Tai Po Road A 9190 25% 1.15E-01 4.42E-04 41 $132,599 39 $143,214 41 $66,611 41
ME Tai Po Road B 5840 0% 6.15E-01 3.32E-02 19 $1,454,405 24 $2,252,257 24 $715,015 32
ME Tai Po Road C 5840 14% 3.97E-01 1.82E-02 27 $782,802 30 $1,219.444 30 $615,881 34
MW Castle Peak Road - 12980 5% 2.35E+00 9.85E-01 1 $32,938,275 7 $56,584,596 1 $4,041,757 17
MW Route Twisk A 6270 0% 1.00E+00 1.16E-01 11 $7,052,856 9 $9 831,120 9 $3,511,114 19
MW Route Twisk B 7250 0% 3.08E-01 6.42E-03 33 $935,882 27 $1,089,904 31 $247 706 37
MW Route Twisk c 7250 0% 3.08E-01 2.33E-03 40 $625,230 32 $681,047 M $648,616 33
MW South Lantau Road A 2980 0% 1.3E+00 1.09E-02 31 $4,064,330 14 $4,325,979 17 $1,670,262 24
MW South Lantau Road B 1210 0% 4.62E-01 8.21E-03 32 $772,825 37 $969,822 32 $587,771 36
MW South Lantau Road C 1210 0% 3.85E-01 2.96E-03 37 $391,018 35 $462,008 36 $132,002 39
MW Tuen Mun Road A 96120 12% 271E-01 5.86E-02 15 $10,795,526 5 $12,201,033 7 $11,091,848 4
MW Tuen Mun Road B 96120 5% 1.46E-01 9.57E-02 12 $12,585 592 4 $14,882,052 4 $4,313,638 15
MW Tuen Mun Road [ 85410 4% 3.69E-01 2.14E-01 4 $15,900,042 3 $21.024.174 3 $5,840,048 9
MW Tuen Mun Road D 95470 0% 7.69E-02 2.74E-02 22 $4.637,384 12 $5,295,649 i4 $5,884,054 8
345E+00 $166,635,644 $269,431,267

Note:

Total Cost refers to implied cost for loss of life and economic loses due to traffic disruption caused by landslides.

Other costs such as cost of slope maintenance, repair, etc, are not included.
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Value of Life

Passengers per vehicle
Passenger time cost (per hr)
\Vehicle running cost (per hr)
Probability of single lane closure
in the event of 2 boulder fall
Curaticn of single lane closure
due to boulder fall (days)

$24,000,000
36
578
544

0.6
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Categary/Lanes Closed
A

B
c
D

100%
50
40
10

130 -

Time Delay
75% 50%
30 20
20 10

T 5

¢] a

25%
10



2Lane_up_< 20
2lane_up_20to 50
2Lane_up_50 to 500
2Lanhe_up_500to 2000
2l.ane_up_> 2000
2Lane_down_< 20
2Lane_down_20 to 50
2Lane_down_50 to 200
2Lane_down_200 to 100
2Lane_down_> 1000
4Lane_up_< 20
4lane_up_20to 50
4Lane_up_50 ta 500
4Lane_up_500 to 2000
4Lane_up_> 2000
4lane_down_< 20
4Lane_down_20 to 50
4Lane_down_50 to 200
d4Lane_down_200 to 100
4Lane_down_> 1000
BLane_up_< 20
SLane_up_20to 50
6l.ane_up_50to 500
6Lane_up_50C0 to 2000
6l.ane_up_> 2000
ELane_down_< 20
6lLane_down_20to 50
6lane_down_50 to 200
6Lane_down_200 to 100
6Lane_down_> 1000

Max Lanes Slope

2Lane
2lane
2Lane
2lane
2Lane
2Lane
ZLane
2Lane
2Lane
2t ane
4l ane
4lane
4lLana
4Lane
4l.ane
4l.ane
4L ane
4Lane
4lang
4lLane
6lLane
6Lane
6lLane
6lane
6lLane
BlLane
BLane
BLane
6lLane
6lLane

up
up
up
up

“up

down
down
down
down
down
up
up
up
up
up
down
down
down
down
down
up
up
up
up
up
down
down
down
down
down

Weighted Closure

Failure Vol
<20
20 to 50

50 to 500
500 to 2000
> 2000
<20
20 to 50

50 to 200
200 to 1000
> 1000
<20

20to 50

50 to 500
500 to 2000
> 2000
<20
20 to 50

50 to 200
200 to 1000
> 1000
<20
20 to 50

50 to 500
500 to 2000
> 2000
<20

20to 50

50 to 200
20010 1000
> 1000

istLane
Weighted
Closwe
5.95
19.1
27.5

33

10

0

4

15

28

0

5.95
19.1
275

33

10

15
28

595
19.1
27.5
33
10

15
28

2nd Lane
Weighted
Closure
0.05
0.9
25
7
30
0

0

0

0
40
0.05
0.9
24
55
20
0

0

0

0
40
0.05
0.9
2.4
5.5
20
0

0

0

0
40

3rd Lane
Weighted
Closure
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4th Lane
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up_< 20

up_20 to 50
up_50 to 500
up_500 to 2000
up_> 2000
down_< 20
down_20 to 50
down_50 to 200
down_200 to 1000
down_> 1000

Slope
up
up
up
up
up
down
down
down
down
down

Failure Vol
<20

20 to 50

50 to 500
500 to 2000
> 2000
<20

20 to 50

50 to 200
200 to 1000
> 1000

Closure Prob and Duration Guide

1st Lane 2nd Lane 3rd Lane 4th Lane

Prob Prob Prob Prob
06 0.05 Q 0
1 0.3 0 0

1 0.5 0.1 0

1 07 0.3 01

1 1 1 0.5

0 0 0 0
0.2 0 0 0
0.5 0 0 0
0.7 0 0 0
1 1 0 0

1st Lane
Duration
10
20
30
40
40
10
20
30
40
40

2nd Lane
Duration
1

3

5

10

30

0

0

0

0

40

3rd Lane
Duration
0

o

—_
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4th Lane
Duration
0

OCC T OO0 WLOoo

el



Road

Cape Collinsqen Road
Cape Collinson Road
Chung Hom Kok Road
Island Road
Kennedy Road
Magazine Gap Road
Nam Fung Road
Peak Road

Peak Road
Pokfulam Reoad
Pokfulam Read
Repulse Bay Road
Repulse Bay Road
Stubbs Road
Stubbs Road

Tai Hang Road

Tai Tam Road
Victoria Road
Victoria Road

Yee King Road
Clear Water Bay Road
Kwun Tong Road
Sai Sha Road

Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Tai Mang Tsai Road
Tai Po Road

Tai Po Road

Tai Po Road

Castle Peak Road
Route Twisk

Route Twisk

Route Twisk

South Lantau Road
South Lantau Road
South Lantau Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road
Tuen Mun Road

133 -

Up Volume vs Location

Section <20

‘o' ' @PPEPPO>OE

OwWw>»o0m>» !

DOoOwD>»0O0wW>rr 00> !

Q.77
0.35
a7
08
0.81
08
0.58
086
0.8
0.3
0.7
0.76
0.81
0.7
0.68
0.81
0.87
0.84
0.9
0.75
0.64
0.i15
0.35
0.4
0.7
0.45
0.5

0.55
0.62
0.43
04
0.8
09
03
0.27
0.6
0.76
0.45
0.6
0.7

20 to 50
Q.12
0.3
025
0.18
.11
0.13
035
0.2
0.08
0.08
0.25
0.2
0.17
0.23
0.14
0.14
0.11
0.08
0.09
0.18
0.2
0.55
0.37
0.1
0.22
0.2
0.2

0
0.27
0.19
0.28
0.23
0.15
0.1
0.58
0.31
0.23
0.15
0.4
0.3
0.2

50 to 500
0.1
0.2
0.05
0.02
0.03
0.08
0.07
0.16
0.02
0.02
0.05
0.04
0.02
0.07
0.18
0.05
0.02
0.08
0.0
0.07
0.13
0.27
0.13
0.07
0.07
0.2

Q

Q
0.15
017
0.18
0.34
0.05

o
0.21
0.16
0.08
0.1
0.09
o1

500 to 2000

0.01
0.15
0
0
0.05
0.1

0.04

=l =NelelelelNelolNo ol el

<

0.03°

0.03
0.14
0.42
0.01
0.05

0.03
0.02
0.1
0.03

0.
02
0.01
o
0.04
0.

> 2000
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Category Lane Time Delay

Category Tatal Lanes 1 2
A 1 &0
A 2 20 60
A 3 20 30 80
A 4 10 20 3
A 5 10 20 20
A 8 10 20 20
B 1 40
B 2 10 40
B 3 10 20 40
B 4 5 10 20
B 5 5 10 20
8 6 5 10 16
c 1 10
c 2 5 10
c 3 5 7 1
c 4 2 5
c 5 2 5
c 6 2 5

NN



Reads

Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Capa Colinson Road
Capea Collinson Road
Lape Collinsan Road
Cape Collinson Road
Cape Collinson Road
Cape Collinson Road
Cape Cotinson Road
Cape Coilinson Road
Cape Coltinson Road
Cape Collinson Road
Cape Coliinson Road
Cape Collinsun Road
Caps Collinson Road
Cape Colinson Road
Caps Collinson Road
Cape Collinson Road
Cape Collinson Road
Caslle Peak Road
Caslle Peak Road
Caslle Peak Road
LCaslle Peak Road
Caslle Peak Road
Casilg Peak Road
Castle Peak Road
Caslla Peak Road
Caslle Peak Road
Castle Peak Road
Chung Hom Kok Road
Lhung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Chung Hom Kak Road
Chung Hoin Kok Road
Chung Hom Kok Road
Chung Hom Kok Road
Clear Waler Bay Road
Clear Water Bay Road
Clear Water Bay Road
Clear Water Bay Road
Llear Water Bay Road
Clear Water Bay Road
Clear Waler Bay Road
Clear Waler Bay Road
Clear Water Bay Road
Clear Water Bay Road
Island Road

Island Road

Isiand Road

Istand Road

Isiand Road

Island Road

Island Road

Isiand Road

island Road

Section  Slope
up
up
up
up
up
down
down
down
dawn
down
ug
up
up
up
up
down
down
down
down

EFCDDODDOPTRDUOE PP Prl>>>b >

- down
- down
- down
- down
- down
- up
- up
- up
- up
- up
- down
- down
- down
- down

Failure Vol
<20

20ta 50
5010 500
500 10 2000
> 2000
<20

2010 50

50 ta 200
200 to 1000
#1000
<20
201050
5010 500
500 to 2000
= 2000
=20
201050

&0 to 200
200 to 1000
> 1000
<20

2010 50
5010 500
500 10 2000
> 2000
<20

20t0 50
5010200
200 10 1000
> 1000
<20

20 ta 50

50 te 500
500 te 2000
> 2000
<20

2010 50
5012 200
200 to 10040
> 1000
<20

2010 50
5010 500
500 to 2000
= 2000
<20

2010 50
5010 200
200 to 1000
> 1000
<20
201050

50 lo 500
500 to 2000
> 2000
<20
201050

50 to 200
200 to 1000

LS

Freguency

pef year
6.15E-01
6.15E-01
B.15E-01
6.15E-01
6.15E-01
6.15E-01
6 15E-01
6.15€-01
615601
6.15E-01
231E-M
231E-
231E-M
231Em
2.01E-01
2.3 E
23E01
231E-01
2ME-01
2.31E-01
2.38E400
2.38E+00
2 3BEHIG
2.3BE+QD
2.3BE+00
Z.38E+00
238E+00
2.38E+00
2.38E+00
2.38E+00
3.85E-01
3.855-01
3.856-01
3.85£-01
3.85E-01
3.B5E-01
JBSE-U1
385E-01
3.85E-01
3 B5E-O1
5.38E-01
5.38E-01
5.38E-01
5.38E-0H
5.38E-01
5.38E-01
5.36E-01
5.38E-01
5.38E-01
5.38E-01
4.62E-01
4.62E-01
4 62E-01
4.62E-01
4.62E-01
4.62E-01
4.62-01
4.62E-01
4.62E-0%

upfdown
prob
0.8s
G.88
0.Bg
0.58
086
012
612
0.12
012
0.2

Vol Prob
0770
0.120
0.100
0.010
0000
0.030

0.500
0.200
0.:80
0.150
0.000
0.700
0.250
0.050

1st Lane
Weighted
Cicsure
595
19.1
275
33

10

o

4

15

28

a

598
191
275

33

10

1]

4

15

za

1]

5.55
19.1
275

2nd Lane
Weighted
Closure
0as

05

25

7

30

o

[

Q.05

0.05

LS Eco

3rd Lane  4th Lane
Weighted Weighted
Clesure  Cioswra
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505242
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977505
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a
23606
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s}
6109
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2017
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0

1027
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0
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Q
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IB54567
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o
174257
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Roads

island Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Kennedy Road
Fwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Taong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwun Tong Road
Kwua Tang Read
Kwun Tang Road
Magazine Gap Road
Magazine Gap Road
Muagazise Gap Road
Magazina Gap Read
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
Magazine Gap Road
HNam Fung Road
Ham Fung Road
Nam Fung Road
Nam Fung Road
Ham Fung Road
Mam Fung Road
Nam Fung Road
Kam Fung Road
Nam Fung Read
Nam Fung Road
Peak Road

Feak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Peak Road

Section Slope

- down

. up

. up

- up

- up

- up

- dawn
down

- down

- down

- down

- down
- down
- down
- down
- down
. up
- up
- up
- up
. up
- down
- down
- down
down
down
up
up
up
up
ug
down
down
down
down
down
up
up
up
up
up
down
down
downy

Fo Qe e B B el i i b - i

Failure Vol.
> 3000
<20

2010 50

5C 1o 500
500 to 2000
> 2000
<20

20to 50
50to 200
20010 1000
= 1000
<20

20to 50
50to 500
500 1o 2000
> 2600
<20

2010 50
5010 200
200 o 1000
> 1000
<20

2040 50

50 10 500
500 te 2000
> 2000
<20

2010 50

50 to 200
20010 1000
= 1500
<20

2010 50

50 to 50O
500 to 2000
> 2000
<20

201 50
5010 200
200 to 1000
= 1000
<20

20 ta 50
5010 500
500 to 2000
= 2000
«20

2010 50

50 to 200
200 to 1000
> 1000

< 20

20 1e 50

80 to 500
500 to 2000
> 2000
<20

2010 50

50 1 200

LS
Frequency
per year
4.62E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.G0E+00
1.00E+00
1.00E+00
1.C0E +00
1.00E+00
1.00E+00
2.31E-04%
2.31E-09
2.31E-04
231E-01
2.31E-01
2.31E01
2.3E-01
2.31E-01
231E0
2.3E-0
1.31E+00
1.31E+00
1.31E+00
1. 21E+00
1.11E+00
1.31E+00
1.31E+00
1.31E+00
1.31E+00
1.31E400
1.54E-01
1.54E-01
1.54E-01
1.54E-01

3.0BE-1
3.85E-01
3.85E-01
3.85E-01
3 B5E-D1
3 85E-01
3.85E-01
3 85E-01
3 85E-01

upidown
prab
017
0.85
0.85
0.85
0.es
[1X-5]
15
015
015
0.15

Vel Prob

1st Lane
Weighted
Clasure
1]

595
191
275

33

10
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4

16

28

Q
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19.1
275

33

10
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Roads

Peak Road

Feak Road
Poktulam Road
Pokfulam Read
Pokfutam Road
Pokfulam Road
Paokfuiam Road
Pokfulam Road
Pokfulam Road
Pokfulam Road
Pokfulam Road
Pekfulam Road
Pokfulam Road
Pokfulam Road
Pokfulam Road
Pakfulam Road
Paklulam Road
Pakfutam Road
Pokfulam Road
Pokfutam Road
Pokfulam Road
Pokfulam Road
Repulse Bay Road
Repuise Bay Road
Repulse Bay Road
Repuise Bay Road
Repulss Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repuise Bay Road
Rupulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse 8ay Road
Repuise Bay Road
Repulse Bay Road
Repulse Bay Road
Repulse Bay Road
Route Twisk
Route Twisk
Route Twisk
Raute Twisk
Raoute Twisk
Route Twisk
Route Twisk
Roula Twisk
Route Twisk
Route Twisk
Route Twisk
Roule Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk
Route Twisk

Section  Slope
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down
down
ug
up

down
down
down
down
down
up
up
up
up
up

down
down
down
down
up

up
up
up
down
down

Failure Vel
200 10 1000
> 1000

< 20

20 1o 50
5010 500
500 10 2000
> 2000
<20

20to S0
5010 200
200 o0 000
= 1000
<20

20to 50

50 to 500
500 ta 2000
= 2000
<20

20to 50

50 to 200
200 10 1000
* 1000
<20

20to 50

S0 to 500
500 10 2000
» 2000
<20

2010 50
5010200
20010 1000
> 1000
<20

2010 50

50 1o 500
500 ta 2000
= 2000
<20

2010 50

50 10 200
200 ta 1000
> 1000
<20

2010 50
5010 500
500 to 2000
= 2000
<20

2010 50
50Ha 200
200 1o 1400
= 1000
<20

201e 50

50 to 500
500 ta 2000
> 2000
<20

2010 50

LS
Frequency
per year
3.85E-01
3.856-01
5.38E-01
5.38E-01
5.36E-01
§.36E-01
5.38£-01
5.38E-01
5.38E-01
§5.38E-01
5.38E-01
5.38E-01
231E-0M
2.31E-01
231E-01
2.3E-0
2.31E-01
2.3E-01
231E01
2.31E01
2.3 E-0
23 E0
2.23E+00
2.23E+00
2.23E+00
2.23E+00
2.23E400
2.23E400
2.23E+00
2.23E+C0
2.23E+00
2.23E400
4.62E-01
4.62€-01
£.62E-01
4.62E-01
4.62€-01
4.62E-01
4.62E-01
4.62E-01

- 462801

4.62E-01

upfdown
prot
0.00
0.00
C.es
0B&
0.86
086
086
014
0.14
0.14
014
0.14

0.25

Vol Prob
0.0c0
0.C00
0.900
0.080
0.020
0.000
0.000
0260
0.700
0.050
0.000

1st Lane
Weighted
Closure
28

la]

5.85
191
275

33

10

a

4

15

28

0

595
191
275

33

10

Q

4

15

28

0

595
191
275

595
19.1

5.95
19.1
275

2nd Lane
Weighted
Clasure

h
co 8w

LS Eco

3rdLane  4th Lane
Weighted Weighted

Closure

00 C RO DOO0OCCOoDDOOOCCCODDOOoCDOO00DDOOODOOO0O

Closure

PO

oo

00O oo OO0 O0DDDO000D0OND DOl NWOoOOoNORDooRUrWaooOO

1lane 2Llanes 3Lanes 4 Lanes

Closed

MO AN AN BANN RN AN TG WMt th th

Closed
10

Closed
0
0

20
20
20
20
20
20
20
26
20
26
20
20
20
20
20
20
20
20
20

13
o

OO Qo CL OO0 C0O0DO00RDOOLOCOCCCODO000000DO0

Cleseda
i}

OO0 OCDO0ODOADC A0 00000QCRDDODOODOOCDOQOODOO0

1stLane 2ndLane 3rdLane 4lhLane

lime

COSUye
o
o
2068248
boarie
215506
0
0
o
178601
47840
0
o
563400
645914
185956

CoOoCoOOoO

2206580
1864029
536762
[+]

[+

o
245732
BOBIIG
431464
o
1002276
675255
114374

644556
1189906
2532578

268155

coooCcoQ

arz2ios
224330
107683
o]

]

0
10440

lime:
cosUyr
aQ
0
35265
56423
37816

lima
eostiyr

(== = I = = = Y o Y = ]

270

b

CONOoOoDOoOCoDCoCOoOOoODOOoDOO0DOoOCRODDD DO RDEOLDDLOOCODOCO OO

time
costiyr

== = Ry =l R = B R R B = I = I = N B O D B A~ SR < = B R = R = = = = = = = = I =R = B = e B S e S I T e o R e T T = N B B T = O - )

1stLane
opr
cosUyr

o

¢

28765

93816

33769

0

1]

o]
27988
7496

88282
101212
29143

coooe o

345760
292084
84108
]

0

Q
33804
126766
67608
a
187052
105609
17923

101015
186452
296643
42014
G

coaooo

5Bag2
35151
16870

1636

2nd Lane
opr cestiyr

Jrd Lane dih Lane

opt
cosliyr

&
=3

A OOoODOCODODOD DGO

e
b

O D OO DO OO0 OO OO0 COCD 0000000 COCeettDnO00 o

opr
coslyr

e - - R e - R N - R R e N R I I =R R R S R N e N e === e ]

Eco Lossiyr
4]

&)
2467824
187797
235411
0]

[

[
208587
65338

662634
817638
255823

coooono

2585237
2359307
733756
i}

2

Q
249536
35761
489073
a
11868297
928280
180412

770735
1635776
3584665

573352

ocoooCQ

Q
445801
308388
169817

Q

7]

0

12076

Let



Roads

Roule Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Route Twisk

Routs Twisk

Route Twisk

Route Twisk

Sai Sha Road

Sai 3ha Road

Sai Sha Road

Sai Sha Road

Sai Sha Road

Sai Sha Road

Sai Sha Road

$ai Sha Road

Sai Sha Raad

Sai Sha Raad
South Lantau Road
South Landau Road
Squip Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lanlau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Laniau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lanlau Road
South Lanlau Road
South Lantau Road
Scuth Lantau Road
South Lanlau Road
South Lantau Road
South Lanlau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
South Lantau Road
Seuth Lantau Road
South Lantau Road
Stubbs Read
Stubbs Read
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road

Section Slope

frooococO0000®@DT

PEPEPPPPOO0O00000000000P00PR@XTTODFPFPPEPEEDBEE R "

down
down
aown
up
up
up

dowr
down
down
down
down
up
up
up
up
up
down
daown
down
down
down
up
up
up
up
up
dawn

Failure Vol
50 to 200
200 10 1000
> 1000
<30

20 to 50

50 to 500
500 ta 2000
> 2000
<20

20to 50

50 to 200
200 to 1000
> 1000
=20

20 to 50

50 1c 500
500 1o 2000
= 2000
<20
201050
5010 200
200 to 1000
= 1000
<20

2010 50
5010 500
500 to 2000
= 2000
<20

20 to 50
5110 200
200 to 1000
> 1000
<20

2010 5¢

50 10 500
500 to 2000
> 2000

<20

20t0 50

50 ta 200
200 10 1000
> 1000
<20

2010 50

50 to 500
500 ta 2000
» 2000
<20

201a 50
5010 200
200 10 1000
> 1000
<20

20to 50

50 to 500
500 to 2000
= 2000
<20

LS

Frequency

per yaar
3 08E-D1
3.08E-01
3.08E-01
3.08E-
3.08E-01
J0BE-01
3.08E-01
3.08E-01
3.08E-01
308E-01
3.08E-04
3.08E-01
3.086-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E 100
+.00E+00
1.31E+00
+.31E+00
1.31E+00
1.ME+00
1.31E4100
1.1E+
1.31E+00
1.31E+00
1.31E+00
1.31E+00
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.62E-01
4.626-01
4.62E-01
4.62E-01
4.62E-01
3.85E-01
3.85E-01
3.85E-01
3.65E-01
3.65E-01
3.85E-01
3.85E-01
3.85E-01
3.65E-01
3.85E-01
3.08E-01
3.08E-01
3.08E-01
3.02e-01
308E-01
3.08E-01

upidown
prob
025
0.25
025
0.50
0.50
0.50
0.50
050
050
0.50
059
050
0.50

Vai Frob
0.000
0000
0000
090G

0.130
0.010
0.000
0.100
0460
0.090
0.400
0410
0.270
0310
o210
0.200
0.010
0.250

151 Lane
Weighled
Closure
15

28

o

595
19.1
275

33

10

o

4

5.95
19.1
275
»
10

15
28

5.95
191
275

5.95
19.1
275

2nd Lane
Weighted
Closure

LS Eco

3rdLane 4th Lane
Veighted Weighted 1Lane 2Lares 3lanes 4 Lanes
Closure Closed

Closwe

CO0OO0C0CO0O0CO00CO0C 0O CCC0O00DO00CC OO0 C D0 0o 000OOD0O0C0C0ODDO0DO0C00

CODOoOOoO QOO UOoOCO0O0O0CCCCCO0OODDO0C o000 C 0O 00O OO0CCOoO0O0OO00DO0DE0C

Closed

Closed

0 Do O OO CCOoO0OC00CDOoODROODOoCD oo oD oODDAL00EENEOO00CDo0O0DC00DD0D

Closed

OO Qoo OoO0OUDCoOCO0000C oGO D000l DL R0 000O0DDDOC0DCOGODoRoDREOD0O

isilane 2ndilane 3rdLane 4ihLlane

time
costyr
Y]
0
0
279531
G702

517518
1756206
BEB416
148107
24851

oS0

266476
1777918
485485
52962
0

[}
35018
29545
245113
0
34850
128444
125276
143173
2169

0
12441
3332
0

Q
77755
95680
95832
7187

o

cocoD

B31847
666436
292030

o
o

time
costiyr
o
a
L]
Q396

18792
8

CCoOaOd o

17386
131013
323060
974151
298210

0

cCococo

9629
335105
176540
44937

time
cosliye

=== = e~ B - I == = = B - = = = = = = B = T B = e Y R = I R R - N - I = I N = R = R N B R R R R e = e W B = A - W = e =l =R =R == =]

time
cosbyr

(== = = - - = - B = R R R - - R - - N - - e e - e R N e =R e R R R e e e e e e e e e e N e e =)

15t Lane
opr
costiyr

81093
275189
138210
179903

3854

SCooooc

44889
278591
76073
8299

1]

5487
4630
34408

54614
20126
19630
22438

340

194%
522

12184
14983
15016

1126

cooe

95007
104427
45760

2nct Lane
opr costyr

3rd Lane 4th Lane

aps
castiyr

e e R - - - - - I I R R R R e R R N R O o T = -,

opr
costiyr

DO0GcoooooacoooooooooccUDODDODDDOODGGDOOOOODnocoooccooooooo

Eco Losshy

o

u

g
334200
137081
v

o

Y]

o
103683
45285

a

a
8158732
2414278
1401363
2454806
138z
4]

cooco

342604
2444123
765781
113240
o

o
40503
34174
283523
0503
41605
176573
197500
305123
32520

14390
3355

92962
131532
151187

15368

(=R =T =2 < ]

743138
843510
399206

8¢l



Roads

Stubbs Road
Slubbs Road
Slubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Read
Slubbs Read
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Road
Stubbs Read

Tai Hang Read

Tai Hang Road

Tai Hang Road

T4l Hang Read

Tai Hang Road

Tai Hang Road

Tal Hang Road

Tai Hang Road

Tai Hang Road

Tai Hang Road

Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Read
Tai Mong Tsal Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tal Mong Tsai Road
Tai Mong Tsal Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mang Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Meng Tsai Road
Tai Mung Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tal Mong Tsai Road
Tai Meng Tsai Road
Tai Mong Tsai Road
Taj Mong Tsal Raad
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mong Tsai Road
Tai Mang Tsai Road
Tai Mong Tsal Road
Tat Mong Tsal Road

Section Slope
down
dawn
down
down
up
up
up
up
up
dawn
down
dawn
down
down
ug
up
up
- up
- up
B down
- down

' ' OO DD EDOO >R

£

DOoDCEDOO0OODOOOCOWOIRREERA@ESFPFEERPRRPER
[-3
£

Faiiure Vol.
2010 50
5010 200
200 te 1000
> 1000
<20
201050
5010 500
500 lo 2060
> 2000
<20

2010 50
5010 200
200 te 100C
= 1000
<20

2010 50

50 10 500
500 to 2000
> 2000
<20
204050

50 0 200
200 10 1000
> 1000
<20

20 to 5¢

50 ta 500
500 to 2000
> 2000
<20

2010 50

50 to 200
2006 10 1000
> 1000

~ 20

20 te 50

50 te 500
500 to 2000
= 2000
<20

20 to 50

50 to 200
200 10 1000
= 1000

< 20
201050

50 10 500
500 to 2000
= 2000
<20
201050
SCG10 200
200 19 1000
= 1000
<20

2010 80

50 e S00
500 to 2000
= 2000

LS

Freguency

per year
3.08BE-01
3.08E-01
3.08E-01
3.0BE-0%
1.54E-0%
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.64E-01
1.54E-01
1.54E-0t
1.54E-01
2.06E+0G
2.06E+00
2.08E+00
20BE+00
2.08E+00
208E+00
20BE+00
2.0BE+00
2 0BE+00
2.0BE+00
2.3E-1
231E-01
231E-01
2.31E-01
2.31E-01
2.31E-01
2.1E-01
2310
23EMN
2.1E-01
6.15E-01
6.35E-01
§.15E-01
6.156-01
6 15E-01
6.15E-01
6.15E-01
6.15€-01
6.15E-01
6.15E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
$.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-01
1.54E-n

up/dowin
prob
000

Vol Prob

1sl Lane
Weighled
Closure

5.95
19.1

595
19.1
275

545
19.1
275

595
19.1
275
33
10

2nd Lane
Weighled
Closure

0

0

0

40

0.05

0.9

2.5
7
30

a
a
Q
0
40
045

a.9

25

7
30

0.05
c9
25

30

o

40
005
08
25

30

<

40
0.05
0.9
25

30

Closure

(= -1 =l -~ R~ R = B = = = N = = - RN BRI Nl R e R e R e R R R B B R T B = e e B o B e B R R T = S e

LS Eco

3rd Lane  4th Lane
Weighted Weighted

Closure

DO CCoOOC0CODOoO0UC0CO0OO0ODODO0OCCC DD O oD OO000O0ooL 000D OO

1lane 2Lanes 3lanes 4 Lanes
Closed Closed

5

GhohhhhmgthaoooooAammOaoo,oDm

ATt A &1 ch &n 40 7 th

Ciosed

COoO Q00O CoOCOoOCoOOOdodC o000 00000000 C000DD0LO0oD00000CCDO00REEaD0O0

Clesed

OO0 oD OoOD OO0 o000 CcCDD 0000000000 0000 LOAG0CDD o C0O00DD0OD00D0O0DDD

1silane 2ndLlLane 3rdLane 4thLane

{ime
cost/yr

3195592
1773008
911700
o]

o]

o

B7837
3743
13874

a

103330
9t217
83576

601746

0
1]
59875
16038
0
0

719712

726106

332640
57024

4]

(=2 - = I o |

1]
393
56658

122364
24473
0

o CcoD

70600
56658

lime
cosbyr

time
castyr

OO0 00D CO0 DO CEELDOOODO0CD0 00D O000 00000l D000 COD000 0

1st Lana
tlime opr
costiyr coslfyr

13764
2865
2190

o

16191

14283

13086

94291

1]

V]

9382
2513

o

o
M2¥I5
M3z

52123
8935

ooCcoC oo

6223
8878
18174
3835

(=B =T = = 3 =

11062
878

DQGEDDDODOODQOOODDOOOQCQOQGGOQEQOOOOGOODOODQOQDODOOOOOODUDD

2nd Lape
Opr Cosliyr

21445
18554

3rd Lane 4th Lane
opf opr
costyr casliyr

P 0D D D D PO OO DO COCCO DO DD OO D00 OODCCDOUDOOLDOCOODOOOCDOODDOO
DOODQOccooooooocccooooDnncooocoooooocnooooccnncoooccooooooo

Eco Lossign
[v]

[5]

u

[

153068
137310
27ab37

5]

[= i =l o Y =]

o
375844%
2244102
1248257

a

)

g

1601
43296
18164

123539
125397
131825
1266613
o

s}
69257
18551
o

0
B6047Y0
998185
524677
121925

otl



.S Eco

LS 1stLane 2ndLlane 3rdLane 4thLane istlape 2ndlane 3rd Lane 4th Lane 1stiane 3rd Lane dlh Lane
Frequency  up/down Weighted ‘Weighted Weighted Weighled 1Llane 2lanes 3ianes 4Lanes lime tirme time time apr Znd Lane opr ops

Roads Seclion Slope Failute Vol. per year prob Vol Prob Closure Closure Closuwre Closure Closed <Clesed Closed Closed costyr costyr costlyr  cOslfyr  Costyr  oprcoslyr  coslyr  cosliyr Eco Laossiyr
Tal Mong Tsai Road D down <20 1.54E-01 0.00 0,000 ¥ il M} 0 5 10 o] o] o] [ 0 0 o 0 o 0 9]
Tai Mong Tsai Road o down 200 50 1.54E-01 0.0¢ 0.000 4 o a a 5 10 o] 0 0 0 a 0 0 o o 0 a
Tai Mong Tsai Road o] down 50 i0 200 1.54E-01 0.00 0.000 15 [ o a 5 10 a a 0 0 9 0 o 0 o a bl
Tai Mang Tsai Road D down 200 {0 1000 1.54E-01 0.L0 0.000 28 [ 0 o 5 10 i} 0 0 il a 4] ] 0 0 1] &
Tat Mong Tsai Road ] down = 1000 1.54E-01 0.00 0.000 0 40 o] G 5 10 o 0 0 0 0 0 0 Q o] 0 ]
Tai Po Road A up <2¢ 1.54E-01 Q.50 1.000 . 5585 005 0 [} 5 10 20 40 98425 1654 1] 1] 15423 253 o a 1168761
Tai Po Road A up 2010 50 1.54E-01 0.50  0.000 19.1 09 0 H 5 10 20 40 1] o Q 4] 1] 0 "] [ o]
Tai Pa Road A up 5010 500 1.54E-01 0.50 0.000 27.5 24 01 4 5 10 20 40 a a a a 0 1] 0 0 {4
Tal Pa Road A up 500 to 2000 1.54E-01 0.50 0.000 x] 55 12 0.3 5 10 20 40 1] Q q 0 [} 4] ] 0 0
Tai Po Road A up = 2000 1.54E-01 Q.50 0.000 10 20 75 25 5 10 20 40 Q 0 0 0 ] 0 o] 0 a
Tai Po Road A down <20 1.548-01 Q.60 0.400 0 o 0 1} 5 10 20 40 a [+] 1] 0 o] o 5] Q a
Tai Po Road A down 2010 50 1.54E-M 0.50 0.540 4 o 0 H 5 10 20 40 5T 4] 0 0 5595 o o a 41330
Tai Po Road A down 5010 200 1.54E-01 0.50 0050 15 [+] 0 [ S 10 20 40 12407 0 a} 0 1944 o} 0 V] 14351
TaiPo Road A down 200 to 1000 1.54E-01 0.50 0.010 28 [+ 0 G 5 10 20 40 4632 [s] 0 0 726 0 a Q 53k8
Tai Po Road A down > 1000 1.54E-01 050  0.000 Q 40 0 ¢ 5 10 0 40 1] o 0 o 4] V] a o ¥}
Tai Po Road B up <20 B15E-09 0.88 0,550 5.85 005 0 1] 5 10 20 40 242180 4070 0 0 37948 538 0 o] 284836
Tai Po Road B up 201050 6.15E-01 0.88 0.270 19.1 0y 0 4 5 10 20 40 381841 35966 0 ] 59801 5638 a 0 483044
Tai Pa Road B up 5010 500 6.15E-01 0.88 0.150 215 2.4 01 o 5 10 20 40 305268 53283 4440 0 47834 8348 896 1] 413871
Tai Po Road B up 500 to 2000 6.15E-0 088 0.030 33 56 12 0.3 5 10 20 40 73264 24421 10657 5328 11480 3827 1670 835 131483
Tai Po Read B up > 2000 6.15E-01 0.88 0.000 10 20 75 25 5 10 20 40 [+] 13 o ] 1] a o o Q
Tai Po Road B down <20 6.15E-01 012 0.0%0 0 o 0 9 5 10 20 40 ] 1] 0 1] 0 a a [} a
Tai Po Road B down 2010 50 B.15E-0 012 0.200 4 o ] a 5 10 20 40 8073 0 a 1] 1265 a 0 [ 9338
Tai Po Road B down 5010200 6.15E-01 012 0.700 15 Q o ] 5 10 20 40 105961 a [} [} 16604 0 o] 0 122565
Tai Po Road B down 200 to 1000 6 15E-01 012 0410 28 ot v] a 5 10 20 40 2826 0 4] [} 443 Q o} a 3268
Ta Po Road B down > 1000 6.15E-01 012 0000 a &0 o a 5 10 20 40 1} 0 Q ] o 4] (4] Q 4]
Tai Po Road [ up =20 462601 0483 0.620 595 0.05 o a 5 10 20 40 183118 3246 [u] G 30261 Sog 8] ) 227133
Tai Po Road < up 2010 50 462E-01 0483 0.150 191 0.9 a a 5 10 20 40 189977 17904 0 ¢ 29769 2805 1] 1] 240454
Tai Pa Road C up 50 to 500 4 62E-01 0483 0.170 275 24 o1 a 5 10 20 40 244735 42717 3560 0 8349 6694 558 1] 336613
Tal Po Reoad G up 50019 2000 4,62E-01 0.583 0.020 33 §5 1.2 03 5 10 20 440 34551 11517 5026 233 5414 1805 787 R B52U06
Tai Po Road c up = 2000 4 62E-01 033 0.000 10 20 75 25 5 tQ 20 40 0 0 1] 0 ] [} 0 1] 0
Tai Po Road o down < 20 4 B2E-01 - 017 0.250 1} 0 0 0 5 10 20 40 0 Y] [+] a 0 0 ] [} 0
Tai Po Road c down 20ta 50 4 62E-01 017 0.700 4 0 0 0 5 10 20 40 30022 0 1] 1] 4704 o Q o] 34727
Tai Pe Road c down  SC 1o 200 4 62E-01 017 0.050 15 0 0 0 5 10 20 40 8042 0 4 a 1260 o] a o 4302
Tai Po Road c down 200 {0 1000 462E-01 017 0.000 28 0 v] 0 5 10 20 40 0 0 G L] 0 o] o] Q 0
Tai Po Road c down > 1000 4.62E-01 0.17 0.000 1] 40 [¥] 4] 5 10 20 40 0 0 0 ] [} ] 0 1] [+
Tai Tam Road - up <20 8.46E-01 091 0870 595 005 o 0 10 40 ] 0 2033280 66346 13 0 338807 10709 Q 8] 2430052
Tai Fany Road - up 20t0 50 8 46E-01 og1 0.110 191 09 o} ] 10 40 [ 0 825257 155546 13 0 129314 24373 a o] 1134490
Tai Tam Road - up 50 1a 500 8 46E-01 o 0.020 275 25 o a 10 40 9 0 216036 78558 0 Q 338502 12310 ) o 340756
Tai Tam Road - up 500 o 2000 8 46E-01 091 0.000 3a 7 o 0 10 40 1) 0 0 o 0 Q &) ¢ 0 4] o
Tai Tam Roag - up > 2000 8 46E-01 o9 0.000 10c 30 o s] 10 40 a aQ 0 0 v a [« o Q 0 0
Tai Tam Roaa - dawn <20 8 46E-01 009 0.250 ] a 0 a 10 40 0 a Q 0 c i} Q V] 0 4 0
Tai Tam Raad - down 20to 50 8.48E-01 0.08 0.700 4 Q [} 1] 10 40 o Q9 108773 0 o a 17044 o] 0 [ 125818

Tai Tam Road - down 50 to 200 B 4BE-01 009 0050 15 o 0 Q 10 40 o ] 29136 0 ) a 4565 [4] 4] [+ 33704

Tal Tam Road - dawn 20010 1000 B.46E-01 0.09 0000 28 1} o i} 10 40 o i a a o a Q o] [\ (4] [v]
Tal iam Roag - down > 100 8.46E-01 009 G000 0 40 o u 10 40 1] o ] 0 1] C 1] 0 a [} [}
Tuen Mun Road A up <20 3.06E-01 0.67 0.760 595 0.05 1] il 10 20 20 30 4193548 10480 V] o 657109 11044 Q [’} 4932180
Tuen Mun Road A up 2010 50 3.08E-M 067 0150 191 09 0 ¢ 10 20 20 30 2656903 250389 o 0 416324 39235 a 0 3352650
Tuen Mun Road A up 5010 500 3.08E-0 067 04080 215 24 o1 0 10 20 20 30 2040205 358108 14838 0 319650 55800 2375 ¢ 2788567

Tuen Mun Road A up 800 to 2000 3.08E-0N 067 0.010 33 58 1.2 0.3 10 20 20 30 3ce0 102010 22257 8346 47954 15585 3488 1308 5073717

Tuen Mun Road A up > 2000 3.08E-01 0.87 0.000 10 20 75 245 10 20 20 30 9 0 0 0 Q 0 ] i} Q

Tuen Mun Road A down <20 3.08E-01 .33 0B50 Q o o 0 10 20 20 30 9 Q [ 0 1] [¥] o 0 a

Tuen Mun Road A down 20tc 50 3.08E-01 033 0100 4 ] 0 ] 10 20 20 30 182705 4] o 0 28629 0 1] o 211324

Tuen Mun Road A down 50 to 200 3.08E-01 0.33 0040 t5 o g a 10 20 20 33 274057 a} [+ a 42943 1] 0 0 317001

Tuen Mun Road A dawn 208 1o 1000 3 0BE-01 033 0.010 28 L) 8] o 10 20 20 30 127893 0 [} 0 20040 0 0 ] 147934

Tuen Mun Road A down > 100¢ 3.08E-01 0.33 0.000 1] 40 4] o 19 20 20 30 Q 1] [H] [+] 1] o Q L] [H

Tuen Mun Road B up =20 1.54E-01 1.00 0.450 505 0.05 a G 10 20 20 I 1853001 31143 o a0 290356 4880 1] ] 2179381

Tuen Munt Road B up 20to 50 154501 1.00 0.400 191 0.9 [s) o 10 20 20 30 5287369 498285 q 0 828505 78079 [} 0 6632239

Tuen Mun Road B up 50 to 500 1.54E-0% 100 0.110 275 24 ai o 10 20 20 30 2003494 365410 15225 0 328040 57258 2386 1] 2661813

Tuen Mun Road B up 500 to 2000 1.54E-01 1.00 0.040 33 55 1.2 0.3 10 20 20 30 913524 304508 65438 24914 143145 47715 10411 3904 1514559
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Annex D

Data on Slope Features for
Select BRIL Roads
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ANNEX D SLOPE FEATURES DATA FOR SELECT BRIL ROADS
- S : i S EEE P 1 UPOR - L e I
LU ROAD U= | SECTION |- -MAP - T -SLOPE | DOWN | HEIGHT | LENGTH CTYPE
Cape Collinsen Road 1A 11SE-D/C189  |up
Cape Collinsan Road  {A 11SE-DIF74 dawn
Cape Coilinson Road A 11-3E-198
Cape Collinsan Road A 11-SE-18C 11SE-B/CI00  |up 13 80| Seil cut slope
Cape Collinson Road A 11.SE-19C TMSE-B/C124  |up 3 80| Seil cut slope
Cape Collinson Road A 11-SE-18C 11SE-D/C125  |up 8 50| Scivrock cut slope
Cape Collinson Road A 11-SE-18C 1135e-0/C126  |up 12 50| Scit cut slope
Cape Collinsen Road A 11-SE-18C 11SE-D/C129  {up 16 40[Saii cut slope
Cape Collinson Road A 11-SE-1%C 113E-0/C99 up 13 50| Scit/rock cut slope
Cape Collinsan Road A 11-8E-19C MSE-VCR127 jup 75 50| Saii cut slope
Cape Collinson Road  [A 11-SE-19C 11SE-D/CR128 {up 9 50[Rock slope
Cape Collinson Road  |A 11-SE-18C 118E-D/F8 down 3 45| Sait cut slope
Cape Collinson Road A 11-SE-190 11SE-D/C101  |up 8 70| Soil/rock cut slope
Cape Collinson Road A 11-8E-19D 11SE-D/C38 5 115| Swilirock cut slepe
Cape Collinson Road A 11-SE-19D 11SE-D/C39 up 21 70| Saillrock cut slope
Cape Collinson Road  |A 11-SE-19D 118E-D/C90 up 15 65| Soillrock cut slope
Cape Collinson Road  |A 11-SE-19D 115E-D/F1 down 7 100{ Sailfrock cut slope
Cape Collinson Road  |A 11-SE-18D 11SE-D/F11 down B 20| Soil/rock cut slope
Cape Collinson Road  [A 11-SE-18D 118E-D/FE7 down
Cape Collinson Road A 11-SE-18D 11SE-D/FE8 down
Cape Collinson Road  {A 11-SE-18D 11SE-D/IF&9 down 8
Cape Collinson Road  [A 11-SE-18D 11SE-D/FR18 |down 5 30{Soit cut siope-
Cape Collinson Road  |A 11-SE-23B 11SE-D/C114  tup 7| 60{Rock slope
Cape Collinson Road  |A 11-SE-23B 118E-D/C115  jup B 60{Soil/rock cut slape
Cape Collinson Road  |A 11-SE-23B 118E-D/C121  jup 12 110{Soil cut siope
Cape Collinson Road  {A 11-SE-23B 115E-D/CR122 jup g 40| Soil cut siope
Cape Collinson Road  |A 11-SE-24A 118E-D/C123  jup 8 80| Soil cut stope
Cape Collinson Road  {B 11-8E-25A 11SE-D/C206 jup
Cape Collinson Read B 11-SE-25C 11SE-D/C152  |up 14 170|Soil/rock cut slope
Castle Peak Road - 6-SE-17D+18C {BSE-C/C12 up 10 145|Sail cut slope
Castle Peak Read - 6-SE-17D+228 |6SE-C/C13 up 12 70|Rock siope
Castle Peak Road - 6-SE-18C BSE-C/C118 up
Castle Peak Road - 6-SE-18C 63E-C/C123 up
Castle Peak Road - 6-SE-18C BSE-C/C3 up 10 70]{Soilfrock cut slope
Castle Peak Road - 6-SE-18C 8SE-C/C7 down 7 35| Soil cut slope
Castle Peak Road - 6-SE-18C B8SE-C/CB up 10 60} Soil cut slope
Castle Peak Road - 6-SE-18C B6SE-C/CR4 up & 20iSoil cut slope
Castle Peak Road - 6-SE-18C BSE-C/F25 down 10 40{Filt slope
Castle Peak Road - 6-SE-t8C BSE-C/FR2 down
Castle Peak Road - 5-SE-18C B6SE-C/R2 up 7 221Retaining wall
Castle Peak Road - 6-SE-18C 6SE-D/C88 up
Castle Peak Road - B-SE-18C/D B6SE-C/C1 up 10 110l Swil cut slope
Castle Peak Road - 6-SE-18D 6SE-C/C117 up
Castle Peak Road - B5-SE-18D 6SE-C/CR45 down
Castle Peak Road - 6-SE-18D 6SE-C/CR46 down
Castle Peak Road - 6-SE-18D 63E-C/R15 down
Castle Peak Road - B-SE-21A B8SE-C/C25 up 10 50) Seilieock cut siope
Castle Peak Road - 6-SE-21A BSE-C/CZ6 up- 15 80)Soilfrock cut siope
Castle Peak Road - 6-3E-21A &SE-C/C27 up 1§ B85 Seillrock cut slope
Castle Peak Road - 6-SE-Z1A 6SE-C/IF30 down 8 20[Fiil slope
Castle Peak Road - 6-SE-21A 6SE-C/FR7 down 35 170|Fiil slope
Castle Peak Road - 6-SE-218 8SE-C/C1086 up
Castle Peak Road - §-SE-218B B6SE-C/C115 up
Castle Peak Ropad - 8-SE-21B 65E-C/C22 up 14 70| Soil/rock cut slope
Castle Peak Read 8-SE-218 65E-C/C23 up 15 60| Soilfrock cut slope
Castle Peak Road - 6-5E-218 6SE-C/C24 up 12 30[Soil cut siope
Castle Peak Road - 6-SE-21B  |6SE-C/F41 down
Castie Peak Road - 6-SE-21B 6SE-C/F42 down
Castle Peak Road - 6-SE-21B BSE-C/F6 down 3 120|Fill slope
Castle Peak Road - 6-SE-22B 6SE-C/C14 up 14 100|Soil cut slepe
Castle Peak Roac - 6-SE-22B BSE-C/C15 up 10 80| Soilfrack cut slope
Castle Peak Road - 6-SE-22B B3SE-C/C17 up 12 70| Soilfrock cut slope
Castle Peak Road - G-SE-22B BSE-C/C81 up
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ANNEX D SLOPE FEATURES DATA FOR SELECT BRIL ROADS

S e BENRRE ST SR UPOR| .. . | e ST

oo ROAD SECTION | =i MAP | =~ .SLOPE ~ .| DOWN | HEIGHT |- LENGTH | =~ TYPE -
Castle Peak Road - 6-5E-22B 6SE-C/ICR16B up gl 40t Soii cut slope
Castle Peak Roacd - 6-SE-228 6SE-C/F4 down 4 BOfFill slcpe
Castle Peak Road - 6-SE-22B 6SE-C/FR31 down 13 30}Fill slope
Castle Peak Road - 6-SE-22B 63E-D/F29 down g| 25[Fiil slope
Castle Peak Road - 65-SE-22B 63SE-D/FR26 down 5 15|Fill slope
Castle Peak Road - 5-SE-228B ESE-D/IFR27 down 11 35(Filt slope
Castle Peak Road - 6-5E-228 6SE-D/FR28 down 3 10|Fil! slope
Castle Peak Road - B5-SE-D 6SE-D/IC117 up
Castle Peak Road - 6-SE-0 6SE-D/C33 up 5] 45(Soilfrock cut slope
Castle Peak Road - 6-SE-D BSE-D/CA0 up 5 65| Sailirock cut slope
Castle Peak Road - 6-SE-D E6SE-DIC41 down 10 180[Sol cut slope
Castle Peak Road - 6-SE-D 6SE-D/C42 up 8l G0{Soilfrock cut slope
Castle Peak Road - 6-SE-D 83E-D/ICR24 up = 45{Soilfrock cut slope
Castle Peak Road - 6-SE-D 6SE-D/CR43  |up 14| 501 Soilirock ¢ut slope
Castle Peak Road - B-SN-17A BSW-C/R2 up 6 15|Retaining wall
Castle Peak Road - 6-5W-18C B8SW-C/C2 up 12 25| Soilirock cut slope
Castle Peak Road - 6-3W-18C 6SW-CIC3 up 10 20| Seilfrock cut slope
Castle Peak Road - 6-SW-18C 6SW-C/F2 down 5 30|Fill slope
Castle Peak Road - 6-SW-18C 63W-D/C13 up 10 20|Rock slope
Castle Peak Road - 6-3W-18D 6SW-D/C12 up 9 20{Soil cut slope
Castle Peak Read - 6-8W-18D 63W-D/F20 down 10 1601Fill slope
Castle Peak Read - 6-5W-238 6SW-D/C10 up 11 40| Soilirock cut slope
Castle Peak Read - 6-5W-238 6SW-D/F18 down 7| 654Fill slope
Castle Peak Road - 6-SW-24A BSW-DICT up 25 70{Rock siope
Castle Peak Road - 6-SW-24A 6SW-D/C8 up 14 B0|Rock siope
Castle Peak Road - 8-SW-24A B6SW-D/F18 up 7 120[Fill slope
Castle Peak Road - 6-SW-24A BSW-D/F3 down & 7|Fill siope
Castle Peak Road - 6-SW-24C BSW-D/CE up 12 25| Sail/reck cut slope
Castie Peak Road - 68-SW-24D BSW-D/F1 ug 8 50|Fill slepe
Castle Peak Road - 6-SW-24D B6SW-D/F14 up 15 180}Fil slepe
Castle Peak Road - 6-SW-25C 8SW-D/C4a up 10 20lRock slcpe
Castle Peak Road - 6-SW-25C BSW-D/CS up 10 30| Soilfrock cut slope
Castle Peak Road - 6-SW-25D B8SW-D/CA1 up 10 35| Soil/rock cut slope
Chung Hom Kok Road  §- 15-NE-11D 18NE-C/C100  |up 4.5 30[Soilfrock cut slope
Chung Hom Kek Road |- 15-NE-11D 15NE-C/C92 Lp 10 50|Soilfrock cut slope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/C93 up 7.5 70|Rock slope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/C94 up 4 30| Soilfrock cut slope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/C95 up 4 20|Rack slope
Chung Hom Kok Road  §- 15-NE-11D 15NE-C/C96 up 4 15| Soilirock cut slope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/CO7 up 10 80{Rock slope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/C98 up 3 15{Soillrock cut siope
Chung Hom Kok Road |- 15-NE-11D 15NE-C/C99 up 7.5 40{Soil/rock cut siope
Chung Hom Kok Road |- 15-NE-16B 15NE-CICTS up 14 100|Rock sicpe
Chung Hom Kok Road |- 15-NE-16B 15NE-C/C78 up 5 40|Rock slope
Chung Hom Kok Road |- 15-NE-16B 15NE-C/CT7 up 3l 90| Sail cut slope
Chung Hom Kok Road |- 15-NE-16B 15NE-C/C78 up 12 90} Sailfrack cut slope
Chung Hom Kok Road |- 15-NE-16B 15NE-C/C79 up 3 50} Soilfrock cut slope
Chung Hom Kok Read |- 15-NE-18B 15NE-C/C82 up 10.5 45|Rock slope
Chung Hom Kok Road |- 15-NE-16B 15NE-C/C83 up 6 80| Rock slope
Clear Water Bay Road |- 11-NE-10A
Clear Water Bay Road |- 11-NE-10B
Island Road - 15-NE-1C 15NW-A/C43  {up B 25|Soil cut slope
Island Road - 15-NE-1C 15NW-A/FR49 {up
Island Read - 15-NE-1C 15NW-A/RS up 4 10]Retaining wall
Island Road - 15-NW-58 1SNW-BCS7 up 55
Island Road - 15-NW-5B 15NW-B/CI8  |up 31
Island Road - 15-NW-58 15NW-B/FR38 |up 3.3
Island Road - 15-NW-8D 15NW-B/C53  |up 4 20|Rock slope
island Road - 15-NW-6D 15NW-B/C54  |up § 10junknown
island Road - 15-NW-6D 15NW-B/C55  |up 4 40} Sail/rock cut slope
Island Road - 18-NW-6D 15NW-B/C56  |down 7 40| Soil/rock cut slope
Island Road - 15-NW-6D 1SNW-B/CE0  |up 5 10| Soilfrock cut slope
Island Road - 15-NW-6D T15NW-B/FR23 |up
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. B S s, ettt - UP OR . L -
ROAD 7o} SECTIHON CMAP L T SLOPE [ DOWN | HEIGHT | LENGTH S.TYPE ¢

island Road - 15-NW-5D 15NW-B/R10  |down 3 16| Retaining wall
Island Raad - 15.-NW-60 15NW-B/R19  |down
Kennedy Road - 11.8W-144 11SW-B/C138 |down 3| 1015ail cut slope
Kennedy Road - 1-SW-14A 11SW-B/C139 |down 8 4¢{Sail cut slape
Kennedy Road - 11-SW-14A 11SW-B/C159 |up 4 20| Soilirack cut siope
Kennedy Road - 11-3W-14A T1SW-B/C160 |up 4 40| Soil/rack cut siope
Kennedy Road - 11-5W-14A 115W-B/C196 |up 5 80| Soil cut slope
Kennedy Road - 11-3W-144 11SW-B/C200 |up 3] 50| Sailfrock cut slope
Kannedy Road - 11-SW-14A 11SW-B/C201 |up 4 Soil/rock cut slope
Kennedy Road - 11-SW-14A 138W-B/C205 |up g 100 Soil cut slope
Kennedy Road - 11-8W-14A 11SW.-B/CZ206 |up E 80| Soil cut slope
Kennedy Road - 11-8W-14A 11SW-B/CR107 jup 3.5 5{Soil cut slope
Kennedy Road - 11-SW-14A 11SW-B/CR118 [down 8 50| Soilfrock cut slope
Kennedy Road - 11-SW-14A 11SW-B/CR198 jup 2.5 90| Soil/rock cut slope
Kennedy Road - 11-SW-14A 115SW-B/CR294 lup
Kennedy Road - 11-SW-14A 11SW-B/FG8 down 5 10| Fill slope
Kennedy Road - 11-SW-14A 11SW-B/F74  [down 8 30[Fill slope
Kennedy Road - 11-SW-14A 118W-B/F99  |down
Kennedy Road - 11-SW-14A 11SW-B/FRE6 |up 20 35|Retaining wall
Kennedy Road - 11-SW-14A 11SW-B/FRS7  [down 4 Unknown
Kennedy Road - 11-SW-14A 11SW-B/FR72 |down 5 100{Fill slope
Kennedy Road - 11-SW-14A 11SW-B/R415 |down 8 401Retaining wall
Kennedy Road - 11-3W-14A 11SW-B/R427 |down 8 20{Retaining wall
Kennedy Road - 11-SW-14A 11SW-8/R539 |up 35 30iRetaining wail
Kennedy Road - 11-SW-14A 11SW-B/R543 |down 4 35iRetaining wail
Kennedy Road - 11-SW-14B 11SW-B/C217 |up 8 25¢Soilfrock cut slepe
Kennedy Road - 11-SW-14B 11SW-B/C225 |up 4 50l Soilfrock cut slope
Kennedy Road - 11-3W-14B 11SW-B/C225 |up 5 251 Soil cut siope
Kennedy Road - 11-8SW-14B 11SW-B/R557 |down 4 25|Retaining wall
Kennedy Road - 11-8W-14B 11SW-B/R558 {down 4 70|Retaining wall
Kennedy Road - 11-5W-14D 11SW-D/CR403 {up 5 35| Soil/rock cut sloge
Kennedy Road - 11-SW-14D 118W-D/FR114 jup 8| 25|Fill slope
Kennedy Road - 11-SW-14D 11SW-D/FRS  {down 8 30}Fill slope
Kennedy Road - 11-SW-14D 11SW-D/R185 |up 5 20jRetaining wall
Kennedy Road - 11-3W-14D 11SW-D/R189 |up 6 45|Retaining wall
Kennedy Road - 11-8W-14D 11SW-D/R130 |up 5 60| Retaining walt
Kennedy Road - 11-5W-14D 11SW-D/R192  |down 12 95| Retaining wal}
Kennedy Road - 11-8W-14D 11SW-D/R194  jdown 7 15| Retaining wall
Kennedy Road - 11-SW-14D 11SW-D/R195 |down 7| 20| Retaining walt
Kennedy Road - 11-SW-15A 11SW-B/CR29 |up 24 40| Sail cut slope
Kennedy Road - 11-SW-15A 11SW-B/CR403 |up 26| 100| Soil/rock cut siope
Kennedy Road - 11-8W-15C 11SW-0/C412 |down 8 60| Soil/rack cut slope
Kennedy Road - 11-8W-15C 118W-D/CR404 |up 23 65(Sail/rock cut slope
Kennedy Road - 11-SW-15C 118W-D/CR624 |down 5.5 27 .7{Retaining wall
Kennedy Road - 11-SW-15C 118W-D/R184 |up 35 10| Retaining wall
Kwun Tong Read - 11-NE-12B 1INE-A/C35 up 45| 160|Reck slepe
Kwun Tong Read - 11-NE-12B 11NE-A/C72 up 45 16|Rock slope
Kwun Tang Read - 11-NE-12B 11NE-C/C2 up 22 90| Soilirock cut slope
Magazine Gap Road - 11-5E-12B 11SW-D/CB05 |up
Magazine Gap Road - 11-SE-13B 118W-D/Co9 up & 30{Soilfrock cut slope
Magazine Gap Road - 11-SE-13B 11SW-D/R344 |[down 3 30 Retaining wall
Magazine Gap Read - 11-SE-13B 11SW-D/R345 |down g B0|Retaining wall
Magazine Gap Road - 11-SE-13B 11SW-D/R346 |down 8 30IRetaining wall
Magazine Gap Road - 11-5W-13D 11SW-L/CR316 jup 10 45§ Soil/rock cut slope
Magazine Gap Road - 11-SW-13D 11SW-D/CR317 iup 15 45| Sgidfrock cut slope
Magazine Gap Road - 11-8W-13D 11SW-D/CR330 |up 8 401 Soeil/rock cut siope
Magazine Gap Read - 11-SW-13D 1T1SW-D/IR110  tup 3.5 20| Retaining wall
Magazine Gap Road - 11-5W-14C 11SW-D/C296 |up 6 60| Scil/rock cut siope
Magazine Gap Road - 11-SW-14C 11SW-D/C298 {up 8 70[Soail/rack cut siope
Magazine Gap Road - 11-8W-14C 115SW-B/C300 lup 11 30[Soil/rack cut slope
Magazine Gap Road - 11-8W-14C 11SW-D/C301 fup 6.5 35| Sailfrack cut slope
Magazine Gap Road - 11-SW-14C 11SW-D/C524 |up
Magazine Gap Road - 11-SW-14C 11SW-D/CR295 [up 2.5 50|Rock cut slope
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Magazine Gap Road - 11-SW-14C 11SW-D/CR298 [up 5 0| Soilfrack cut slope
Magazine Gap Road - 11-SW-14C 11SW-D/CR302 [up 15 85| Soil/rack cut slope
Magazine Gap Road - 11-S3W-14C 11SW-D/F110  |down
Magazine Gap Road - 11-SW-14C 11SW-D/F111  |down
Magazine Gap Road - 11-SW-14C 11SW-D/FR112 [down
Magazine Gap Road - 11-3W-14C 11SW-D/R100 |up 6 58| Retaining walt
Magazine Gap Road - 11-5W-14C 11SW-D/R103 [up 3 19.5|Retaining wall
Magazine Gap Road - 11-5W-14C 11SW-D/R105 [down 7.5 844Retaining wall
Magazine Gap Read - 11-3W-14C 11SW-IVR106 jup 6.5 57}Retaining wall
Magazine Gap Road - 11-5W-14C 11SW-D/R108 Jup 7.5 116§ Retaining wall
Magazine Gap Road - 11-5W-14C 11SW-I/R109 {up 13 198{Retaining wall
Magazine Gap Read - 11-SW-14C 11SW-D/R252 |up 2
Magazine Gap Road - 11-SW-14D 11SW-D/C526 jup 3.5 95{Soil/rock cut slope
Magazine Gap Road - 11-SW-14D 11SW-D/F174  |down 4 21]Fill slope
Magazine Gap Road - 11-SW-14D 11SW-D/FR104 {down 4 12]Fill slope
Magazine Gap Road - 11-SW-14D 11SW-D/R257 jup 3.5 B8{Retaining wall
Magazine Gap Road - 11-SW-14D 118W-D/R258 tup 8 501 Retaining wall
Nam Fung Road - 11-SW-25A 11SW-D/C115 jup 22 90| Soilfrock cut slope
Nam Fung Road - 11-SW-25A 11SW-D/C117 jup 3.5 60| Soilirock cut slope
Nam Fung Road - 11-SW-25A 118W-D/CR116 jup 4 50| Swilfrock cut slope
Nam Fung Read - 11-SW-25A 11SW-D/F80 down 12 300 Fill slope
Nam Fung Road - 11-3W-25C 11SW-D/C118 Jup 7 110|Soil/rock cut slope
Peak Road A 11-SW-13C 11SW-D/C225 |up 3 100| Soil/rock cut slope
Peak Road A 11-SW-13C 11SW-D/F50 dawn 25 45|Soil cut siope
Peak Road A 11-SW-13C 11SW-D/IF75  |down
Peak Road A 11-8W-13C 11SW-D/R118 |down
Peak Read A 11-SW-13C 11SW-D/RE0 |up 2.4 60| Retaining wall
Peak Road A 11-8W-13C 11SW-D/R89  |up 5 35| Retaining wall
Peak Road A 11-8W-18A 11SW-D/CR228 |up 3.5 60|Seil/rock cut slope
Peak Road A 11-SW-18A 11SW-D/CR229 |up 18 65| Rock cut siope
Peak Road A 11-SW-18A 11SW-D/F57 down 10 130| Seil cut slope
Peak Read A 11-SW-18A 11SW-D/RB2  {up 2,75 90| Retaining wall
Peak Road A 11-SW-18A 11SW-D/RB3  |up 5 40| Retaining wall
Peak Road A 11-SW-18A 11SW-D/RB4  {up 5 90| Retaining wall
Peak Road A 11-SW-18B 118W-D/C238 |up 3 30| Soilrock cut slope
Peak Road A 11-SW-18B 118W-D/C242 lup 8 80| Scilirock cut slope
Peak Road A 11-SW-18B 11SW-D/C249 |up 8 80| Seillrock cut slope
Peak Road A 11-5W-188B 11SW-D/C250 |up 10 40| Sail cut slope
Peak Road A 11-SW-18B 11SW-D/C251 |up 8 30| Soilrock cut slope
Peak Road A 11-8W-18B 11SW-D/C253 |up 15 100|Soilfrock cut slope
Peak Road A 11-SW-18B 118W-D/C254 |up 13 100|Soil/rock cut sloge
Peak Road A 11-5W-18B 11SW-D/C257 |up 18 30| Soillrock cut slope
Peak Road A 11-SW-18B 11SW-D/C258 |up 10 80| Soikrock cut slope
Peak Read A 11-SW-18B 11SW-D/C259 |up 4 60|Rock cut slope
Peak Road A 11-SW-18B 11SW-D/C260 |up 10 50| Soilt/rock cut slope
Peak Road A 11-SW-18B 118W-D/CR237 lup 12 70| Soil/rock cut slope
Peak Road A 11-SW-18B 11SW-D/CR239 lup 8 35| Soilirock cut slope
Peak Road A 11-SW-18B 11SW-D/CR241 [down 4 40| Soil/rock cut slope
Peak Road A 11-SW-18B 11SW-D/CR243 jup 25 40| Soil/rock cut sloge
Peak Road A 11-SW-18B 11SW-D/CR245 jup 8 60| Soil/rock cut sloge
Peak Road A 11-SW-18B 11SW-D/CR480 |up 6 40|Soil/rock cut slope
Peak Read A 11-SW-18B 11SW-D/CRE47 |up
Peak Road A 11-SW-18B 118W-D/F32 down 6 30|Soil cut slope
Peak Road A 11-3W-18B 11SW-D/F33  |down 5 Soil cut slepe
Peak Read A 11-SW-18B 11SW-IF34  |down 6 Soil cut slepe
Peak Road A 11-SW-188B 11SW-D/F35  |down 5 30| Soil cut slope
Peak Read A 11-SW-188 11SW-D/Fl6 up 5 20{Soll cut slepe
Peak Read A 11-5W-188 11SW-I/R286 |down 4.5 30.2}Retaining wali
Peak Road A 11-5W-188 11SW-D/R82 ldown 3.5 903 Retaining wall
Peak Road A 11-85W-188 11SW-D/R84  |up 3.5 30jRetaining walt
Peak Read B 11-SW-14D 118W-D/C585 |up 9 25 Soil/rack cut slope
Peak Reoad B 11-SW-14D 11SW-D/C592 |up 6 35| Soil/rock cut siope
Peak Road B 11-8W-14D 11SW-D/C595 jup 4 25| Soilfrock cutl siope
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Peak Road 8 11-SW-140D 115W-D/C599  |up 10 80} Sail/rock cut slepe
Peak Road 8 11-3W-140 T1SW-D/F102  |down 3 0} Sail cut slope
Peax Road B 11-SW-158 11SW-D/CBO0  |up a S0} Scil/rock cut slope
Peak Road B 11.5W-16B 11SW-D/CB01  |up 8 501 Seilirock cut slope
Peak Road B 11.5W-15B8 118W-D/F98 dawn g 35 Soilirock cut slope
Pokfulam Road A 11-SW-11B 11SW-A/C332 |up 18 26} Soil cut slope
Pokfuiam Road A 11-SW-11B 115W-C331 up & 55} Sail cut slope
Pokfulam Road A 11-SW-11B 115W-FRA1 down 15

Pakfulam Road A 11-SW-11B 115W-FR95 down

Pokfulam Road A 11-SW-11B 113W-R808 down

Pokfuiam Road A 11-SW-11D 11SW-C/R11  [down 8 150} Rataining Wall
Pokfulam Road A 11-8W-11D 113W-C78 up 17 B0} Sail/rock cut slope
Pokfutam Road A 11-SW-110 118W-C79 up 20 160]rock stope
Pokfulam Road A 11-SW-124 115W-C137 up 12 65 Seil cut slope
Pokfulam Road A 11-8W-12C 118W-FR4 up 4 1201 Sail cut slope
Pokfulam Road A 11-SW-7C 118W-C135 up 12 40| Sail/rock cut slope
Pokfulam Road A 11-SW-7C 118W.C138 up 8 55| Soilirock cut slope
Pokfutam Road A 11-SW-7C 11SW-C139 up 10 3I5jRock siope
Pakfilam Road A 11-SW-7C 11SW-CR134 jup 8 40| Soil/rock cut slope
Pokfulam Road A 11-8W-7C 1158W-R325 down

Pakfulam Road A 11-SW-7C 118W-R32A down

Pokfutam Road B 11-SW-17A T1SW-C/C94  ijup 5 50 Scil/rock cut slope
Pokfulam Road B 11-SW-17A 11SW-C/C95  Jup 13 80 Sail/rock cut slope
Pokfulam Road B 11-SW-17A 118W-C/CR117 jup 8 25| Soil/rock cut slope
Pokfulam Road B 11-SW-17A 11SW-C/F104  {down

Pokfulam Road B 11-SW-17A 11SW-C/F106 |{down 6

Pokfulam Road B 11-SW-17A 11SW-C/FR88 |down

Pokfulam Road B 11-SW-17A 11SW-C/R24  |up 8 30| Retaining wall
Pokfulam Road B 11-8W-17A 11SW-C/R268  |up 8 30[Retaining wall
Pokfulam Read B 11-SW-17C 11SW-C/C119 lup 5 30[Soil/rock cut slope
Pokfulam Road B 11-SW-17C 11SW-C/C123 |up 10 109[Rock cut slope
Pokfulam Rozad B 11-8W-17C 11SW-C/CR118 jup 8 80| Soilfrock cut slope
Pokfulam Road B 11-8W-17C 11SW-C/CR120 jup 10 110] Soilfrock cut slope
Pokfulam Road B 11-SW-17C 11SW-C/CR124 jup 8 35{Soilirock cut slope
Pokfulam Road B 11-8W-17C 11SW-C/FR40  {down 4 15(Soil cut slope
Pokfulam Road B 11-SW-17C 118W-C/IFR41 {down 5 180|Soil cut slope
Pokfulam Roag B 11-5W-17C 115W-C/FR78 |down ] g0

Pokfulam Road B 11-SW-17C 11SW-C/FR87 |down

Pokfulam Read B 11-8W-17C 11SW-C/R28  |up 9 180|Retaining wall
Pokfulam Road B 11-8W-17C 11SW-C/R37 |down g 150|Retaining wall
Pokfulam Road B 11-SW-17C 11SW-C/R38  |down 5 190{Retaining wall
Pokfulam Read B 11-3W-22A 11SW-C/125 up 12 62|Soil/rock cut stope
Pokfulam Road B 11-SW-228 11SW-C/C126 fup 15 85]Soilirock cut slope
Pokfulam Road B 11-Sw-228 11SW-C/C127 |up 12 701 Soilfrock cut slope
Pokfulam Road B 11-SW-228 118W-C/C128  [up B 35tRock cut slope
Pokfulam Road B 11-5wW-228 11SW-C/C38 us 2 90| Soilfrock cut slope
Repulse Bay Road A 11-SE-21A 118E-C/C14 up 12 85|Soil cut slope
Repulse Bay Road A 11-SE-21A 118E-C/C15 up 7 50|Scit cut slope
Repuise Bay Road A 11-SE-21A 118E-C/C16 up 8 201Scil cut slope
Repulse Bay Road A 11-SE-21A 113E-C/C168 |up

Repulse Bay Read A 11-SE-21A 113E-C/R2 down ] 20fRetaining wall
Repulse Bay Road A 11-SE-21A 118E-C/R3 down 8l 45| Retaining wall
Repulse Bay Road A 11-SE-21A 11SE-C/R7 down 5 70| Retaining wall
Repulse Bay Read A 11-SE-21A 11SE-C/R9 down 8 30| Retaining wall
Repulse Bay Read A 11-SE-21A 11SE-C/RS8 up g 30| Retaining wall
Repuise Bay Road A 11-8E-21A 11SE-D/IF32 down 5 30|Fill slope

Repulse Bay Road A 11-SE-21A 11SE-B/F33 down 10 15{Fill slope

Repuise Bay Road A 11-5E-21A 11SE-D/F34 down 8 15F1ll slepe

Repuise Bay Road A 11-SE-21A 11SE-D/IFR26 |up 5 15(Fill slope

Repulse Bay Road A 11-SE-21A 11SE-D/FRZ27 |down 5 160|Filt slope

Repulse Bay Road A 11-5E-21A 11SE-DIFR42  |down

Repulse Bay Road A 11-3E-21C 118E-C/C1 up 8 804 Soilfrock cut slope
Repulse Bay Road A 11-SE-21C 11SE-C/C10 up 3 50{ Soil cut slope
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Repulse Bay Road A 11-5E-21C 11SE-C/C11 up 8 45{Soil cut slope
Repulse Bay Road A 11-3E-21C 11SE-C/C2 up 12 70| Soilfrack cut slope
Repulse Bay Road A 11-8E-21C 11SE-C/C3 up 1C 100{Raock slope
Repulse Bay Road A 11-SE-21C 11SE-C/C4 up a 45| Soilirack cut slope
Repulse Bay Road A 11-3E-21C 118E-C/C5 up 1C 50(Soilfrock cut slope
Repulse Bay Road A 11-SE-21C 118E-C/C8 up 12 70| Soilfrock cut slope
Repulse Bay Road A 11-8E-21C 11SE-C/C7 up 7 45|Soilfrock cut sloge
Repulse Bay Road A 11-SE-21C 11SE-C/C9 up 7 60| Soil cut slepe
Repulse Bay Road A 11-8E-21C 118E-C/F35 down 5 18|Fill slope
Repulse Bay Road A 11-SE-21C 11SE-C/F36 down 7 10|Fill slope
Repulse Bay Road A 11-SE-21C 11SE-C/F57 down
Repulse Bay Road A 11-SE-21C 11SE-C/F8 up 10 70| Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C13 up 6 80| Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C18 up 5 70| Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C20 up 1 0.5{Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C22 up 4 130 Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C23 up 4 501 Soilfrock cut slope
Repulse Bay Road | A 15-NE-1A 15NE-A/C24 up 5 30 Soilfrock cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/C25 up 8 201 Soilfrock cut slope
Repuise Bay Road A 15-NE-1A 18NE-A/CR15 |up 6 55{Sail cut slope
Repulse Bay Road A 15-NE-1A 15NE-A/F1 down 10 1Q4Fill slope
Repuise Bay Road A 15-NE-1A 15SNE-A/F2 down 5 20tFill slope -
Repulse Bay Road A 15-NE-1A 15NE-A/F52 down 15 90|Fill slope
Repulse Bay Read A 15-NE-1A 15NE-A/F54 down
Repulse Bay Read A 15-NE-1C 15NE-A/C232  |up 5 26|Rock slope
Repulse Bay Road A 15-NE-1C 15NE-A/C26 up 10 80| Seil/rock cul siope
Repulse Bay Road A 15-NE-1C 15NE-A/C27 up 5 20]Seiifrock cut stope
Repuise Bay Roacg A 15-NE-1C 15NE-A/C30 up 5 110} Seit/rock cut siope
Repuise Bay Road A 15-NE-1C 15NE-A/CA2 up 10 75 Soilirock cut slope
Repuise Bay Road A 15-NE-1C 15NE-A/C44 up 10 150} Sait/rock cut slope
Repuise Bay Road A 15-NE-1C 15NE-A/CAS up B 30| Sail/rock cut slepe
Repuise Bay Road A 15-NE-1C 15NE-A/C47 up B 80| Sail/rock cut slope
Repuise Bay Road A 15-NE-1C 15NE-A/CR29 |up 12 16| Retaining wall
Repulse Bay Road A 15-NE-1C 15NE-AJF28 down <t 40[Fill slope
Repulse Bay Road A 15-NE-1C 15NE-A/FR32  |up 5 15{Fill slope
Repulse Bay Road A 15-NE-1C 15NE-A/FR49  [down
Repulse Bay Road A 15-NE-1C 15NE-A/R79 up 6.5 55| Retaining wall
Repulse Bay Road B 15-NE-1D 15NE-A/C104  |up 3 70|Soil/rock cut slope
Repulse Bay Road B 15-NE-1D 15NE-A/C106  |up 5 80| Soilfrack cut slope
Repulse Bay Road B 15-NE-1D 15NE-A/CB1 up 6 20| Soilfrock cut slape
Repulse Bay Road B 15-NE-1D 15NE-A/CT1 up 5 160|Soil/rock cut slope
Repulse Bay Road B 15-NE-1D 15NE-A/CT78 down 5 100| Soilfrock cut slope
Repulse Bay Road B 15-NE-1D 15NE-A/C8B down 8 80|unknown
Repulse Bay Road B 15-NE-1D 1SNE-A/C87 down 10 70l Soilfrock cut slope
Repulse Bay Road B 15-NE-1D 1SNE-A/CR79  |down 5 35} Soil/rock cut slope
Repulse Bay Road B 15-NE-1D 15NE-A/CR93  idown 4 301 Soil/rock cut siope
Repulse Bay Road B 15-NE-1D 15NE-A/F11 down B 5QIFill slope
Repuise Bay Road 8 15-NE-6B 15NE-A/C107  (up 70 80| Soilirock cut slope
Repuise Bay Road B 15-NE-6B 15NE-A/C108  |up 10 1001 Seiirock cut slope
Repuise Bay Road B 15-NE-8B 15NE-AJC110  jup 7 10} Sailfrock cut slope
Repulse Bay Road B 15-NE-6B 15NE-A/R27 down 3 50[Retaining wall
Route Twisk A 6-NE-20D BNE-DICE up 12 200|Soil cut slope
Route Twisk A B-NE-20D ENE-D/F8 down 5 220(Fill slope
Route Twisk A §-NE-20D BNW-C/C8 down 12 15[ Soil cut slope
Route Twisk A 8-NE-25B BNE-D/C10 up 15 50| Soil/rack cut slape
Route Twisk A 6-NE-25B SNE-D/C24 up
Route Twisk A 6-NE-258 GNE-D/C8 up 12 40] Soilirock cut slope
Route Twisk A G-NE-258 BNE-D/C9 up 12 50(Soil cut slope
Route Twisk A 6-NE-258 8NE-D/F6 down 7 200|Fili slope
Route Twisk A 6-NE-258 6NE-D/F7 down 7] 120|Filt slope
Route Twisk A B-NE-25C 6NE-D/C14 up 20 6Q]Seilirock cut siope
Route Twisk A B-NE-25D 6NE-D/C21 up
Route Twisk A B8-NE-25D BNE-DIF2 down 5 5Q|Fill slope
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Route Twisk A 8-NE-250 6NE-D/F3 down 5 90l Fill siope
Route Twisk A 6-NE-250 6NE-D/F4 down 18 BO|Fill slope
Route Twisk A 6-NE-250 BNE-D/FS down 20 4Q|Fill slope
Route Twisk A 7-NW-16C ENE-D/CB up 12 40] Sailfrock cut slope
Route Twisk A 7-NW-16C BNE-DICT up 12 40| Soitirack cut slope
Route Twisk A 7-NW-18C BNW-C/C7 up 54 12013¢it cut slope
Route Twisk B 6-3E-10A BSE-B/CS up 15 60} Seil cut slope
Raoute Twisk B 6-SE-10A B6SE-B/ICE up 12 50pSeit cut siope
Route Twisk B 68-SE-10A BSE-B/F4 down 5 140[Fiil slope
Raute Twisk B 5-SE-10B §SE-B/C4 up 12 30t Seil/rock cut slope
Route Twisk B 6-SE-10B 6SE-B/F5 down g 130[Fiil slcpe
Route Twisk B 6-SE-10C 6SE-B/CT up 14 35[Seil/rock cut siope
Route Twisk B 5-SE-10C 63E-B/CS up 12 85(Soil cut slope
Route Twisk B 5-3SE-10C ESE-B/FY down 5 &0|Fill slope
Route Twisk B 6-SE-10C 6SE-B/F10 down 10 35(Fill slope
Route Twisk B 8-SE-10C 6SE-B/IF2 down &1 30|Fill slope
Route Twisk B 6-SE-10C 6SE-B/F3 down 8 320|Fill slope
Route Twisk B 6-SE-5C 63E-B/C3 up 15 40{Soil/rock cut slope
South Lantau Road A 10-SW-18A
South Lantau Road B 10-SW-17C 10SW-C/C21 up 10 110{ Soil/rock cut siope
South Lantau Road 8 10-SW-218
South Lantau Road B8 10-SW-210 -
South Lantau Road B 13-NE-5C
South Lantau Road B 13-NE-5D
Scuth Lantau Road B 13-NE-8B
Scuth Lantau Road B 13-NE-8C
Scuth Lantau Road B 13-NE-8D
Scuth Lantau Road B 13-NE-8A
Scuth Lantau Road 8 13-NE-9B
South Lantau Read 5] 14-NE-58
Sauth Lantau Read B 14-SW-1A
South Lantau Road B 14-SW-1B
South Lantau Read C 13-NE-11B
South Lantau Road C 13-NE-12A
South Lantau Road [ 13-NE-128
South Lantau Road C 13-NE-6C
Stubbs Road A 11-8W-15C 11SW-D/C211 |up 4 80| Soilfrock cut slope
Stubbs Road A 11-8W-15C 118W-DrC27 up 15 130| Soilfrock cut slope
Stubbs Road A 11-SW-15C 11SW-D/C371 |up 5 25| Soilirock cut slope
Stubbs Road A 11-SW-15C 118W-D/C386 |up g &0 Soilirock cut siope
Stubbs Road A 11-SW-15C 118W-D/C387 |up 10 50| Soilirock cut stope
Stubbs Road A 11-SW-15C 11SW-D/C389 |up 10 30| Soilfrock cut slope
Stubbs Road A 11-SW-15C 118W-D/C435 |up 3 30| Soilfrock cut slope
Stubbs Read A 11-SW-15C 11SW-D/IC436 |up 10 38| Soilfrock cut slope
Stubbs Road A 11-SW-15C 118W-DfC438 [down £l 40| Soillrock cut slope
Stubbs Read A 11-5W-15C 118W-D/C440 |up 7 35{Soilirock cut slope
Stubbs Read A 11-SW-15C 11SW-D/CR3B8 {up 12 40t Soil/rock cut slope
Stubbs Reoad A 11-SW-15C 11SW-D/CR434 jup 8 80| Soiifrock cut slope
Stubbs Road A 11-SW-15C 115W-D/CR439 up 8 70| Soit/rack cut slope
Stubbs Road A 11-SW-15C 11SW-D/CR44 |down 12 55| Seil/rock cut slope
Stubbs Road A 11-SW-18C 11SW-D/F72  |down 15 50tFil slope
Stubbs Road A 11-SW-15C 11SW-D/FR71 |down 5} 30| Sailfrock cut slope
Stubbs Road A 11-SW-15C 11SW-D/R165  [down 4 25| Retaining wall
Stubbs Road A 11-SW-15C 11SW-0/R166 |down 5 70| Retaining wall
Stubbs Road A 11-53W-20B 115W-D/F69 down 12 40(Fill slope
Stubbs Road B 11-8W-15C 118W-D/C391 |up 5 25| Soilfrock cut slope
Stubbs Road B 11-SW-15C 115W-D/C437 Jup 8 40| Soillrock cut slope
Stubbs Read B 11-8W-15C 11SW-DICR649 {up 35 72| Soilrock cut slepe
Stubbs Read B 11-8W-15C 11SW-D/IFR2  |down 15 7G| Soil cut slope
Stubbs Road B 11-3W-208 118W-D/CR25 jup 10 30]|Soillrock cut slope
Stubbs Road B 11-SW-208 T18W-D/CR384 up 8 10} Soil cut slope
Stubbs Road B 11-SW-20B 11SW-D/R149 |up 8 50IRetaining wall
Stubbs Road B 11-SW-20B 11SW-D/R151 |up 7 8C|Retaining wall
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Stubbs Reoaad B 11-5W-208 11SW-D/R282 jup 5 31{Retaining wall
Tal Hang Road - 11-SE-16A 118E-A/C114  lup 3 40| Soil/rock cut slape
Tai Hang Road - 11-SE-16A 11SE-A/C123  [up 9 220]Soilirock cut slope
Ta Hang Road - 11-SE-16A 11SE-A/C124  {up g 1Q0{ Soilfrock cut slope
Tai Hang Road - 11-SE-1BA 11SE-A/C128  tup 11 401 Soilfrock cut slope
Tai Hang Road - 11-SE-1BA 11SE-A/C12%  jup 12 35[Swillrock cut slope
Tai Hang Road - 11-SE-16A 11SE-A/CR15% {up 9 35| Soilirock cut slope
Tai Hang Road - 11-SE-16A 11SE-A/F1 down 8 14| 50l cut slope
Tai Hang Road - 11-SE-16A 11SE-A/F62 down 25 58| Soil cut slope
Ta: Mang Road - 11-SE-16A 115E-A/R33 up 7| 75| Retaining wall
Tar Hang Road - 11-SE-16A 11SE-A/R34 up B 70| Retaining wall
Tai Hang Road - 11-SE-16A 11SE-A/R35 down 4 25| Retaining wall
Tai Hang Road - 11-SE-16A 115E-A/R52 up 4 20[Retaining wall
Tai Hang Road - 11-8E-16A 11SE-C/C153 |down 44 60| Sail cut slape
Tai Hang Road - 11-SE-16A TMSE-C/C173  {up
Tai Hang Road - 11-SE-16A 118E-C/C174  {up
Tai Hang Road - 11-SE-16A 11SE-C/Ch4 up 15 1601 Sail/rock cut siope
Tai Hang Road - 11-SE-16A 11SE-C/C55 up 9l 30| Soik/rock cut siope
Tai Hang Road - 11-SE-16A 113E-C/C56 up 7 40| Soil cut slope
Tai Hang Road - 11-8E-16A 118E-C/C57 up o 15]Soil cut slope
Tai Hang Road - 11-8E-16A 115E-C/CH8 up Si 30| Sail cut slope
Tai Hang Road - 11-SE-16A 113E-C/C59 up 18 80| Soil cut slope-
Tai Hang Road - 11-SE-16A 118E-C/CB1 up 18 50| Scil cut slope
Tai Hang Read - 11-SE-16A 118E-C/CB2 up 24 60| Seil cut slope
Tai Hang Read - 11-SE-16A 11SE-C/CE3 up 10 80| Soil cut slope
Tai Hang Read - 11-SE-16A 11SE-C/CB4 up 12 40l Soil cut slope
Tai Hang Read - 11-SE-16A 11SE-C/C68 up 10 45{Scif cut slope
Tai Hang Read - 11-SE-16A 115E-C/C70 down 8 40| Soil cut slope
Tai Hang Road - 11-SE-16A 113E-C/C87 un 10 150|Soil cut slope
Tai Hang Reag - 11-SE-16A 11SE-C/FR22 |down 4 6| Seil cut slope
Tai Hang Read - 11-SE-16A 113E-C/FR49 |down 28 100|Seil cut slope
Tai Hang Read - 11-SE-16A 11SE-C/R21 down 4 35|Retaining wall
Tai Hang Reoad - 11-SE-16A 11SE-C/R24 down 3 20|Retaining wall
Tai Hang Read - 11-SE-16C 11SE-C/C48 up 10 40| Seii cut slope
Tai Hang Road - 11-SE-16C 11SE-C/CB0 up 12 100|Seil/rock cut slope
Tai Hang Road - 11-SE-16C 11SE-C/F21 down 5 7|Seil cut slope
Tai Hang Read - 11-SE-16C 1M1SE-C/F23 down 7 20| Soil/rock cut slope
Tai Hang Road - 11-8SE-16C 11SE-C/F4 down 7 20| Soil cut slope
Yai Po Road A 7-NE-22A 7NE-C/FR24 down 20 100|Fill slope
Tai Po Road A 7-NE-22C 7NE-C/C106 down 20 50} Scil cut slope
Tai Po Road A 7-NE-22C 7NE-C/F79 down 15 Fill slope
Tai Po Road A 7-NE-22C 7NE-C/F80 down 20 Fill slope
Tai Po Road A 7-NE-22C 7NE-C/F81 down Fill slope
Tai Po Road A 7-SE-2A 75E-AJCS4 down Fill slope
Tai Po Road A 7-SE-2A 7SE-AR1 down Fill slope
Tai Po Road A 7-SE-28 7NE-C/C108 down Fill slope
Tai Po Road B 7-NE-11C 7NE-C/CS0 up 12 200| Soiifrock cut slope
Tai Po Road B 7-NE-11C 7NE-C/CSZ up 12 200| Soiifrock cut slope
Tai Po Road B8 T-NE-11C 7NE-C/C83 up 12 80| Soitfrock cut slope
Tai Po Road B 7-NE-11C 7NE-CIF31 down 15 15§Fill siope
Tai Po Road B 7-NE-11C TNE-C/FRZ29 dawn 3] 20[Fitl siope
Tai Po Road 8 7-NE-11C 7NE-C/FR30 dawn 8 15}Fiil slope
Tai Po Road 8 7-NW-D/R2 7NW-D/R2 down 4.5 45(Retaining walt
Tai Po Road C 7-NW-10C TNW-B/C12 up 10 100} Scil/rack cut stope
Tai Po Road C 7-NW-15A TNW-B/C13 up 15 80[Soil/rock cut slope
Tai Po Road C 7-NW-15A TNW-B/FR3 dawn 10 50| Fill slope
Tai Po Road c 7-NW-D/R3 7NW-DIFR1 down 15 200[Fill slope
Tai Po Road C 7-NW-D/R4 7NW-D/R1 up 7 15| Retaining wall
Tai Po Road C 7-NW-D/R5 TNW-D/C1 up 20 100[Sail/rack cut sfope
Tai Po Road C 7-NW-D/R6 TNW-D/F2 down 5 100[Fill slepe
Tai Tam Road - 11-SE-18D 11SE-D/C132 lup 6 30[Soil cut slope
Tai Tam Road - 11-SE-18D 118SE-D/C133  |up 7 150| Soilfrock cut slope
Tai Tam Road - 11-8E-18D 11SE-D/Ct74  jup 19 &4|Soilirack cut slope
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Ta1 Tam Road - 11-SE-18D MSE-D/C175  {up 25 135} Soilfrock cut slope
Tal Tam Road - 11-3E-1380 11SE-D/ICITE  {up 17 55§ Seil cut slepe
Tar Tam Road 11-SE-180 11SE-D/C56 up 3 1.5} Seil/rock cut slope
Tar Tam Road 11-53E-18D 11SE-D/C59 up 3 80} Soilfrock cut slope
Tai Tam Road - 11-SE-180 11SE-D/C80 up ] 45} Soil/rock cut slope
Tar Tam Road 11-8E-18D 11SE.-D/F17 down 1C 30} Scif cut slope
Tai Tam Road 11-SE-180 11SE-D/F18 down
Tai Tam Road 11-5E-180 115E-D/F49 down 3 50} Sail cut slope
Tal Tam Road 11-SE-180 11SE-D/F50 down 5 80} Seit cut slope
Ta! Tam Road 1-SE-18D 11SE-D/F54 up 4 25 Scil cut slepe
Tai Tam Road - 11-SE-18D 11SE-D/FR28 [down 10 30[Seil cut slape
Ta Tam Road - 11-SE-180 11SE-D/FR29  [down 10 30[Seit cut slope
Ta) Tam Road - 11-SE-18D 118E-D/R32 up 3.2 7|Retaining wall
Tat Tam Road - 11-SE-22B 115E-D/C141  {up 12 30| Seil/rock cut slope
Tai Tam Road - 11-SE-22B 11SE-D/C142  lup 5 50| Seilfrock cut slope
Tai Tam Road - 11-SE-23B 11SE-D/C143  ldown - 10 40| Soilfrock cut slope
Tai Tam Road - 11-SE-23B 11SE-D/C144  |up 8 40 Sail/rock cut siope
Tai Tam Road - 11-SE-21B 11SE-D/C145  |up 8 40| Seil/rock cut slope
Tai Tam Road - 11-SE-23B 11SE-D/C146  |up 9 50| Soil/rock cut stope
Tai Tam Road - 11-SE-23B 11SE-D/C147  |up 8 40| Sail/rock cut slope
Tai Tam Road - 11-SE-23B 11SE-D/C148 |up 8 50| Soilfrock cut siope
Tai Tam Road - 11-SE-232B 11SE-D/C165  |up 37 15.7|S0il cut slope-
Tai Tam Road - 11-5E-23B 115E-D/Ce4 up 9 80| Soil/rack cut slope
Tai Tam Road - 11-SE-23B TM1SE-DF35 down 10 40| Soil cut slope
Tai Tam Road - 11-SE-23B 11SE-D/F36 down 8 40| Soil cut siope
Tai Tam Road - 11-SE-23B 118E-D/F37 down 10 30| Soil cut slope
Tai Tam Road - 11-5E-23B 11SE-D/F38 down 8 30| Soil cut slope
Tai Tam Road - 11-SE-23B 11SE-D/F 39 down & 25]S0il cut slope
Tai Tam Road - 11-SE-23B 11SE-D/R19 down 3 20 Retaining wall
Tai Tam Road - 11-SE-23C 11SE-C/C143  |up 3 45]1Soil cut slope
Tai Tam Road - 11-5E-23C 11SE-C/C144  |up 3 401 Soilfrock cut slope
Tai Tam Read - 11-8E-23C 118E-C/C145 |up 5 501 Soil/rock cut slape
Tai Tam Road - 11-8E-23C T1SE-C/C148  |up 3 60} Soilfrock cut slope
Tai Tam Road - 11-SE-23C 11SE-C/C147  {up 5 40| Soil/rock cut slope
Tai Tam Road - 11-SE-23C 11SE-C/C148 {up El 60| Soil/rock cut slope
Tai Tam Road - 11-3E-23C 11SE-C/C149  |down 8 50| Scil cut slope
Tai Tam Raad - 11-SE-23D 115E-D/F40 down 8 301Seil cut slepe
Tai Tam Road - 15-NE-3A 15NE-A/C195  lup 20 50} Seitfrock cut slope
Tai Tam Road - 15-NE-3A 15NE-AJ/C196  [down 4 10} Soil cut slope
Tai Tam Road - 15-NE-3A 15NE-A/C197  lup 9 20} Sailfrock cut slope
Tai Tam Road - 15-NE-3A 15NE-A/C198 |{down 5 20| Sail/rock cut siope
Tai Tam Road - 15-NE-3C 15NE-A/C190  |up 12 BO[Soil/rock cut slope
Tai Tam Road - 15-NE-3C 15NE-A/C191  |up 7 20{Soil/rock cut slope
Tai Tam Road - 15-NE-3C 15NE-A/C192  |up 15 120| Soilfrock cut slope
Tai Tam Road - 15-NE-3C 15NE-A/C193  |up 15 170|Reock cut slope
Tai Tam Road - 15-NE-3C 15NE-A/C1%4  |down 5 20|Rock cut slope
Tai Tam Road - 15-NE-3C 1SNE-A/C199  |down 10 70| Soilfrack cut slope
Tai Tam Road - 15-NE-7D 18NE-A/C170  |up 8 30| Soilirock cut slope
Tai Tam Road - 15-NE-8A 1SNE-A/C179  |up 5 20|Reck cut siope
Tai Tam Road - 15-NE-8A 15NE-A/CT80  |up Z0 170{Rack cut slope
Tai Tam Road - 15-NE-8A 1SNE-A/C1871  |up g 20iRock cut slope
Tai Tam Read - 15-NE-8A 15NE-A/C182 |up 8 40|Rock cut slope
Tai Tam Road - 15-NE-8A 15NE-A/C183  {up 8 70|Rock cut slope
Tal Tam Road - 15-NE-8A 15NE-AJF21 up
Tai Tam Road 15-NE-8C 1SNE-A/C176  jup 5 150} Sqit cut slepe
Tai Tam Road - 15-NE-8C 15NE-A/C177  jup 7 150|Rock cut slope
Tai Tam Road - 15-NE-8C 15NE-A/C178  fup 25 240|Rock cut slope
Tai Tam Road - 15-NE-8C 15NE-A/FR45  {down
Tuen Mun Road A BSE-D/CH1 up 12 150{Rock slope
Tuen Mun Road A 6SE-D/CB2 up 12 230(Soilfrack cut slope
Tuen Mun Road A 6SE-D/ICE3 up 35 250[Soil/rack cut slope
Tuen Mun Road A 6SE-D/CE4 up 15 350|Soilfrock cut slope
Tuen Mun Roacd A 6SE-D/IF16 down 5| 20| Sail cut slope




- 153

ANNEX D SLOPE FEATURES DATA FOR SELECT BRIL ROADS
L a3 : I S - UPOR - N SR

- .ROAD 1 SECTION |-~ 7 SLOPE | DOWN {- MHEIGHT | LENGTH e TYPE
Tuen Mun Road A 6SE-DIFT down 3 30[Seil cut slape
Tuen Mun Road A 6SE-D/F18 down 22 140[Sail cut slope
Tuen Mun Road A 83E-Q/F47 up
Tuen Mun Road B 6-5E-180 85E-C/C39 up 15 110| Seilirock cut slope
Tuen Mun Road B 6-3E-18D 65E-C/C40 up 35 300| Soilirock cut stope
Tuen Mun Road 8 6-SE-16D B85E-CIC41 up 28 150} Scilfrock cut siope
Tuen Mun Road B 8-SE-17C 65SE-C/C43 up 45 240jSeilirock cut slope
Tuen Mun Road B 6-SE-17C BSE-C/C44 up 10 240jSoilirock cut slope
Tuen Mun Road B 6-SE-17C BSE-C/C47 up 26 130jSoilfrock cut slope
Tuen Mun Road B B-SE-17C BSE-C/C50 down 14 80| Soil cut siope
Tuen Mun Road B 6-SE-17C 65E-C/C84 down 12 40| Soilfrock cut slope
Tuen Mun Road 8 B6-SE-17C 6SE-C/F20 dawn 20 170[Fill slope
Tuen Mun Road B B-SE-17C BSE-C/F21 dawn 22 200|Fili slope
Tuen Mun Road 8 6-SE-17D 6SE-C/C46 up 20 150| Soilfrock cut slope
Tuen Mun Road 8 5-SE-170 BSE-C/C48 up 16 B0 Soil/rock cut slope
Tuen Mun Road B 6-SE-170 GSE-C/C49 up 35 1603 Soil/rack cut slope
Tuen Mun Road B 6-SE-17D 6SE-C/C51 up 18 1004Sail cut slope
Tuen Mun Road B 6-SE-17D 6SE-C/C52 up 42 3801 Sailfrock cut slove
Tuen Mun Road B 6-SE-17D 6SE-C/C53 up 10 801S0il cut slope
Tuen Mun Road B 6-SE-17D 6SE-C/IC54 up 28 110{ Sail/reck cut slope
Tuen Mun Road B 6-SE-17D 6SE-C/C55 down 20 65| Soil/rock cut slope
Tuen Mun Road B 6-SE-17D BSE-C/C56 up 45 240 Soilfrock cut slope
Tuen Mun Road B §-SE-17D 6SE-C/F13 down 16 60| Fill slope
Tuen Mun Road B 6-SE-17D 6SE-C/F14 down 22 B0|Fill slope
Tuen Mun Road B 8-SE-17D 6SE-C/F15 down 22 55(Fill slope
Tuen Mun Road B 6-SE-17D 6SE-C/F16 down 10 20| Fill stope
Tuen Mun Read B 6-SE-17D 6SE-C/F19 down 34 170[Fill siope
Tuen Mun Road B 6-SE-18C 6SE-C/C59 up 15 1201 Sailfrock cut slope
Tuen Mun Road B 6-SE-21A 6SE-C/C23 down 15 60| Sail/rock cut slepe
Tuen Mun Road B 8-SE-21A 65E-C/C34 down 35 350|Soilfrock cut slope
Tuen Mun Read B 6-SE-21A 6SE-C/C35 up 28 160] Soil/rock cut slope
Tuen Mun Road B &-SE-21A 6SE-C/C36 up 22 150{ Soil/rock cut slope
Tuen Mun Road B 6-SE-21A 6SE-C/FR45 down
Tuen Mun Road B 8-SE-21A 63E-D/IFG down 8 50{Fill stope
Tuen Mun Read B 6-SE-21B 6SE-C/C37 up 45 6Q0) Sail/rock cut slepe
Tuen Mun Road B 6-SE-218 G3E-C/C38 up 30 180|Sail/rock cut slope
Tuen Mun Road B 6-SE-228 63E-C/C83 up
Tuen Mun Road B 6-5E-22B 6SE-C/F17 down 24 S0|Fill slope
Tuen Mun Road B 6-SE-228 6SE-C/F18 down 18 &0|Fill siope
Tuen Mun Road C 6-SW-18D &6SW-D/C15 up 18 180| Sail/rock cut slope
Tuen Mun Reoad C 8-3W-18D 6SW-D/F 19 down 12 270|Fill slope
Tuen Mun Road C §-SW-13D 63W-D/F20 down 10 180|Fill siope
Tuen Mun Road C B-SW-238 8SW-D/C9 up 35 120[Sail/rock cut slepe
Tuen Mun Road C 6-SW-24A GSW-D/F3 up 5 7|Fill siope
Tuen Mun Road C £-SW-24A 6SW-D/FR17  |down 8 20[Fill siope
Tuen Mun Road c §-SW-24C a6SW-D/IC16 up 35 250|Sailfrock cut siope
Tuen Mun Road C 6-5W-24C aSW-D/F1 down 3 50| Fill slope
Tuen Mun Road c 8-SW-24D &SW-D/C17 up 20 470|Rock slope
Tuen Mun Road C 6-5W-24D 8SW-D/C18 up 30 500|Rock slope
Tuen Mun Road C 6-5W-24D S6SW-D/F13 down 8 a5|Fill slope
Tuen Mun Road c 6-5SW-24D 6SW-D/F 15 down 5] 35| Fill slope
Tuen Mun Road C 6-5W-258 85W-D/C24 up 28 100[Scil/rock cut slepe
Tuen Mun Road C 6-5W-25B 83W-D/C25 up 18 120|Soil/rock cut slope
Tuen Mun Road C 8-SW-258 SSW.D/CAS up
Tuen Mun Road c 8-SW-25C 6SW-D/C15 up 26 100|Soilfrock cut slope
Tuen Mun Road C 5-5W-25C 63W-D/C20 up 12 100| Soil/rock cut slope
Tuen Mun Road C 6-SW-25C 63W-D/C21 ug 12 100|Soil cut slope
Tuen Mun Road C 8-SW-25C 6SW-DIC22 Jp 12 100{ Soil/rack cut slope
Tuenr Mun Road c 8-SW-25C a5W-D/C23 up 25 100{ Soil/rock cut slope
Tuen Mun Road C 6-8SW-25C 6SW-D/F10 dawn 8 25(Fill slope
Tuen Mun Road C 6-SW-25C 65W-D/F11 daown 12 75(Fill slope
Tuen Mun Road C 6-8W-25C 6SW-D/F12 down 18 240[Fill slepe
Tuen Mun Road D 6-5W-11D 6SW-A/CI up g9
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Tuen Mun Read D 6-SW-11D 63W-AJ/FI up 9 50} Soilfrock cut slope
Tuen Mun Road D 8-SW-11D BSW-C/C12 up 16 150k Sciifrock cut slope
Tuen Mun Road D 6-SW-110 65W-C/C13 up 40 3001 Scilfrock cut slope
Tuen Mun Read D 6-3W-11D ESW-C/C14 up 16 100} Scillrock cut slope
Tuen Mun Road D 6-3W-12C 6SW-C/F27 down 24 1201 Scif cut slope
Tuen Mun Road D 8-SW-12C ESW-C/F28 down 18 180 Seil cut slope
Tuen Mun Road D 6-5W-12C ESW-C/F29 down 6 80| Seil cut slope
Tuen Mun Road D 5-SW-17A B65W-C/C16 up 24 1501 Seilirock cut slope
Tuen Mun Road D 8-SW-17A 6SW-C/F24 down 12 1801 Seil cut slope
Tuen Mun Road D 8-3W-17A BSW-C/F25 down 1Q 1401 Soil cut slope
Tuen Mun Road D 6-SW-17A 63W-C/F28 down 24 180{Soil cut slope
Victoria Road A 11-8W-114 11SW-A/C289 |up g 15}Soil cut slope
Vigtoria Road A 11-SW-11A T1SW-A/C282 jup 6 701 Soilirock cut slope
Victoria Road A 11-SW-11A 11SW-A/C283 Jup 15 Soilfrock cut slope
Victoria Road A 11-SW-11A 11SW-A/C294 iup 7 30 Soilfrock cut slope
Victoria Road A 11-SW-11A 118W-A/F75 down 18 30]Fill slope
Victoria Road A 11-SW-11A 11S8W-A/R781 |down 4 30| Retaining wall
Victoria Road A 11-SW-11A 11SW-A/R782 |down 5 15{Retaining wall
Victoria Road A 11-SW-11A 11SW-A/R783 |up 4.5 12|Retaining wail
Victoria Road A 11-8W-6C 11SW-A/C251 Jup 12 30| Soil cut slope
Victoria Road A 11-SW-6C 11SW-A/C254 |up 10 60| Soilfrock cut slope
Victoria Road A 11-SW-86C 11SW-A/C261 Jup 7 45|Seil cut slope
Victoria Road A 11-SW-6C 11SW-A/C268 jup 5 40[Soil cut slope
Victoria Roag A 11-SW-5C 113W-A/C273 Jup 14 70| Soilirock cut slope
Victoria Road A 11-SW-8C 1183W-A/C274 |up | 50| Soil cut slope
Victoria Road A 11-8W-8C 11SW-A/C286 |up 0.12 301Soil cut slope
Victoria Road A 11-8W-8C T18W-A/C287 |up 8 301Soil cut slope
Victoria Road A 11-SW-5C 118SW-A/C378 [down
Victoria Road A 11-SW-6C 11SW-A/CR253 [up 7 15|Soil cut slope
Victoria Road A 11-SW-8C 11SW-A/CR267T |up 3 15{Soil cut slope
Victoria Road A 11-SW-8C 11SW-A/R768 |up 4 20|Retaining wall
Victoria Road A 11-5W-6C 11SW-A/R765 |down 5 30|Retaining wall
Victoria Road A 11-SW-6C T18W-A/R77C  |down 10 25|Retaining wall
Victoria Road A 11-8W-8C 11S8W-A/R771  |down 8 18|Retaining wall
Victoria Road A 11-SW-8C 11SW-A/R772 |down 8 40|Retaining wall
Victoria Road A 11-SW-6C 118W-A/R775 |up 5] 15|Retaining wall
Victoria Road A 11-SW-6C 118W-A/R779 |down 4.5 20|Retaining wall
Victoria Road A 11-SW-6C 11SW-A/R780 |down 5 20|Retaining wall
Victaria Road A 11-SW-8D 11SW-A/C102 |up 8l 110|Soilfrock cut slope
Victoria Road A 11-SW-6D 11SW-A/C103  |up 10) 20| Soilirock cut slope
Victoria Road B 11-SW-174A 11SW-C/C150 |down 27 65
Victoria Road B 11-SW-17A 11SW-C/C152 |up 13 70| Rack cut slope
Victoria Road B 11-SW-17A 115W-C/C153 jup 10 30|Rock cut slope
Victoria Road B 11-SW-17A 11SW-C/C154 |up 8 50| Soilfrock cut slope
Victoria Road B 11-SW-17A 118W-C/C155 |up 8 65|Soilfrock cut slope
Victoria Road B 11-8W-17A 11SW-C/C156 |up 10 25| Soilfrock cut slope
Victoria Road 8 11-8W-17C 1MSW-C/C125 lup 12 62| Soil/rock cut slope
Victoria Road B 11-SW-17C 118W-C/C138 |up 16 55| Soilfrock cut slope
Victoria Road B 11-5W-17C 11SW-C/C139 |up 10 35{rock cut slgpe
Victoria Read 8 11-8W-17C 118W-C/C140 |up 12 4Q) Soil/rock cut slope
Victoria Road 8 11-SW-17C 11SW-C/C141 jup 12 40| Soilfrock cut slope
Victoria Road 8 11-SW-17C 118W-C/C143 |up 14 50| Soillrock cut slope
Victoria Road B 11-8W-17C 11SW-C/C146 |down 17 40
Victoria Roag B 11-5W-17C 11SW-C/ICR137 |up 12 65{Soil cut siope
Victoria Reac B 11-5W-17C 118W-C/ICR142 |up 5 25{Soilfrock cut slope
Victoria Road B 11-8W-17C 118W-C/CR144 Jup 10 55{rock cut slope
Victoria Road B 11-8W-17C 11SW-C/CR145 |[down 45 50
Victoria Road B 11-SW-17C 11SW-C/CR147 |down 25 50
Victoria Road B 11-SW-17C 11SW-C/R42  jup 8 15
Victoria Read B 11-SW-17C 11SW-C/R44  |down 6 110
Victoria Road B 11-5W-22A 11SW-C/C131  |up 12 60| Seil/rock cut slope
Victoria Road B 11-SW-22A 118W-C/C132 |up 10 40| Seil/rock cut slope
Victoria Road B 11-SW-22A 11SW-C/C133 |up B I0|reck cut slope
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Victoria Road B 11-SW-22A 118W-C/C134 |up ] 401 Soilirock cut slope
Victeria Road B 15-SW-22A t18W-C/C135 |up 12 401 Soilirock cut siope
Victoria Road B T1-SW-22A 11SW-C/C136 |up 12 50 Soilirock cut slope
Victoria Road B 11-SW-22A, 11SW-C/R41  |down 3 45
Yee King Road - 11-5E-6C 11SE-A/C208 |up 10 401 Soil cut slope
Yee King Road - 11-SE-6C 11SE-A/C209 |up 7 25{Soil cut slope
Yee King Road - 11-SE-6C 11SE-A/C210 |up 6 55{Soilrock cut sicpe
Yee King Road - 11-SE-6C 11SE-A/C211  |up 15 135{Soilirock cut slepe
Yee King Road - 11-SE-BC 11SE-A/C212  |up 12 1501Rock cut slope
Yee King Road - 11-SE-6C 11SE-A/C213  |up 50 105{Soil/rock cut slope
Yee King Road - 11-8E-6C 11SE-A/C214 {up 7 55{Soil cut slope
Yee King Road - 11-SE-6C 11SE-AJC215  |up 1§ 105} Soilrock cut slope
Yee King Road - 11-SE-6C 118E-A/C262 |[down 25 43|Rock cut slope

* The heights as indicated by these records were determined subsequent to issue of the draft report.
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Annex E

List of Slopes Along Select
BRIL Roads Improved to
Post-GEO Standards
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Table E1 : Slopes on BRIL Roads (from Map data) that Match with post-GEQ Slope Database

Slepe No,

Road

Section

15NE-C/C82

Chung Hom Kok Road

118W-B/CR29

Kennedy Road

11SW-B/FRS6

Kennedy Road

11SW-D/FRS Kennedy Road -
115W-DIFR112 Magazine Gap Road -
115W-DiFg0 Nam Fung Roead -
118W-D/iCR228 Peak Road A
11SW-D/CR237 Peak Road A
118W-DIF32 Peak Road A
11SW-D/F33 Peak Road A
115W-C/FRB7 Pokfulam Road B
11SW-C/FRE8 Pokfulam Road 8
113W-D/C27 Stubbs Road A
11SW-D/CR388 Stubbs Road A
11SW-L/F68 Stubbs Road A
11SE-A/C123 Tai Hang Road -
118E-C/C57 Tai Hang Road -
118E-C/CS8 Tai Hang Road -
118E-C/C87 Tai Hang Road -
118E-C/F21 Tai Hang Road -
11SW-A/C103 Victoria Road A
115W-A/C251 Victoria Road A
11SW-A/CR253 Victoria Road A
11NE-C/C2 jKwun Tong Road -
TNE-C/FR24 Tai Po Road A
7SE-A/C54 Tai Po Road A
TNW-D/FR1 Tai Pc Road c
63E-C/C118 Castle Peak Road -
6SE-C/C23 Castle Peak Road -
BSE-D/F47 Tuen Mun Road A
GSE-C/C23 Tuen Mun Road B
6SE-C/C34 Tuen Mun Road B
6SW-D/C9 Tuen Mun Road v

65E-D/C25 in Castle Peak Road although net included in Annex D

has been improved o cument geotechnical standards and also

has an incident history as reported in the landslide incident database.
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Table E2 : Slopes on BRIL Roads with Incident History that Match with post-GEQ Slope Database

Date Slope !
Improvement
Slope Number Completed Incident Date | Incident No. Road Section
11SE-C/C87 30-Jun-97 20-Sep-91  [HKS1/9/4 Tai Hang Road -
118W-DICR237 6-Feb-95 8-Mar-95  |HK95/8/2 Peak Road A
113E-C/C57 1-Dec-96 8-Mar-95  |HKS5/8/7 Tai Hang Road -
8SW-A/C4 15-Jan-95 16-Aug-94 |ME94/8/24 Sai Sha Road -
B8SE-C/C34 2-May-94 17-Nov-88  [MWB8E/11/1 Tuen Mun Road B
6SE-D/F47 18-Oct-80 20-Jul-88  |MWB8E/7/15 Tuen Mun Road A
6SE-D/C25 15-Jan-95 16-Jun-82  |MW92/6/12 Castle Peak Road |-
6SE-D/C25 15-Jan-95 16-Jun-93  |MW93/6/20 Castle Peak Road |-
63E-D/C25 15-Jan-85 22-Jul-94  [MWO4/7/16a {Castle Peak Road |-
63SE-DIC25 15-Jan-95 8-Jul-94 MWo4/8/5 Castle Peak Road |-
BSE-D/C25 15-Jan-95 23-Jul-94  \MWB4/7/16b  |Castle Peak Road |-
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Annex F

Incident Records for BRIL
Roads 1984 to 96



ANNEX F INCIDENT RECCRDS FOR BRIL ROADS (1984 TO 1396)

e . Slope
. ~Incident T P e f - Fail Height

‘Incident No:* | -Reported . Saction' | =+ Slope Type - | Relative to-Road |- Failure “(m3) | - (m) Slope No.:
HK85/9/11 26-Aug-85: Cape Colllnson Road A Solircex cut slope  {up Landslide 10; 10]

HK382/1/1 08-Jan-92|Cape Collinson Rocad  |A Soillreck cut slope  |up ‘Boulders 0.02; 11SE-D/IC124
HK92/5/15¢ | 08-May-92|Cape Collinson Road  [A |Soilireck cut siope jup Landslide 3 35/11SD-DIC114
HK92/5/107 08-May-92|Cape Collinson Road _ |A | Soircck cut stope  jup ‘Boulders 1| 2si11se-picss
HK92/5/41 09-May-92{Cape Coliinson Road |A~~ iFill sicce " idown ‘Retaining wall 1200 4 oo
HK92/5/108 11-May-92{Cape Coliinson Road  [A’ " Soil cut slope wp " Bouiders 0.5 11SE-DIC89
HK92/5/109 " 11-May-92: Cape Collinson Road A "1Sail cut slope up Landshde ; 2| 2511SE-DIC154
HK3/6/9 16-Jun-93,Cape Collinson Road A "1Soil et slope up ‘Landsiide 150! »
HK93/6/23 17-Jun-93:Cape Collinson Road _ |A "Soilircek cut siope  up Landsllde 10

HK93/9/13 A : ! ) ’ 5

HKa A 2
HK92/4/8 RE 3

HK93/6/10 " 16-Jun-93 Cape Collinson Road  |B ‘Soilfreck cut slope up ) 30| 1011SE- -DIC152
HK94/ 20-Jun-94iCape Collinson Road |8~ Soilircck cut slope up 600] 15/11SE-DIC206
MW85/4/3 10-Apr-85 aniétléq Peak Road s T Sail cut slope up ) Boulders ! 05 !

MWB85/8/6 - ‘Retaining wall  -down Negligible ! e
Mweeisia - -Soil cut slope up landslide | 40 T i
Mwa7/823 | '30 Jui- 87"éast|e Peak Road - Soil cut slope up Landslide : 10 ) )
'MWBa/7/2 | 08-Jul-88{Castle Peak Road |- Soilirock cut slope_ NotNearBriiRoad _ |Negiigible
MWB88/7/8 20-Jul-88[Castle Peak Road - Fill slope ‘up Landsiide : 5 15 B
MwWB89/5/16 20-May-89iCastle Peak Road - Soil cut slope up Landslide H 60 9i

MW89/5/11 20-May-89! Castle Peak Road - Soil/rock cut slope up Landslide 100 i

MwW89/5/86 21-May-89!Castle Peak Road - Fill slope down Landslide 200! 13

MWB89/5/64 21-May-89!Castle Peak Road - Soil cut slope up Landslide 3

MWB89/5/63 21-May-89|Castle Peak Road - Soil cut slope up Landslide 2.5

MWB89/7/3 21-May-89|Castle Peak Road - Soil cut slope up Landslide 45 15,

MwW89/8/1 01-Aug-89jCastle Peak Road - Rock slope up Rock fall 0.25 20

MWg1/6/4 10-Jun-91;Castle Peak Road - Soilirock cut siope ‘up Negligible o1

MWa1/6/3 10-Jun-91i{Castie Peak Road - Retaining walt up Others !

MWa2/6/12 16-Jun-92i Castie Peak Road - Soilfrock cut slope up Landslide 20 8|6SE-DIC25
MW32/7/11 18-Jul-92{Castle Peak Road - Soilfrock cut slope iup_ Landslide 10|

MW92/7/18 20-Jul-92|Castle Peak Road - Soil cut stope Tup Landslide 5 6

MWa3/6/18 16-Jun-93|Castle Peak Road - Soilfrock cut slope  .up Rock fall 750i o)

MW93/6/20 16-Jun-93{Castle Peak Road - Soil cut slope up Landslide 10, 12{6SE-D/C25
MWe3/6/77 25-Jun-93|Castie Peak Road - ;Fill sicoe down Landslide 20 4|6SE-D/CR45
MW93/9/1 07-Sep-93{Castle Peak Road - Rock slope down Rock fall 2 5.5]

MWa3/9/4 17-Sep-33iCastle Peak Road - Soil/rock cut slope  up Rock fall 5 0

MWa3/11/79 09-Nov-93|Castle Peak Road - Soil cut siope up Landslide 201 2.5

MW93/11/77 11-Nov-93[Castle Peak Road - Rock siope up ‘Rock fall 05 4

MW83/11/118 15-Nov-93; Castle Peak Road - iFill slope ‘up ‘Landslide 30 30|

MW94/8/5 08-Jul-94}Castle Peak Road - Y up :Landslide ; 20! 15{6SE-D/C25
MW94/8/4 08-Jul-94;Castle Peak Road . ‘Fill slcce down Landsiide : 7.5 8
MW94/8/3 08-Jul-94; Castle Peak Road S Soil cut slope up “Landslide ' 250° 15

MWa4/7/16a 22-Jul-94; Castle Peak Road - ; ‘up Landslide 45 20|6SE-D/C25
MW94/7/16b 23-Jul-94Castle Peak Road - ‘Soil cut slope up Washout 45 20{6SE-D/C25
MWS4/7/18 23-Jul-94;Castle Peak Road - soillrock cut slope  up T Landslide 1200 38|

MW94/7/62 27-Jul-94, Castle Peak Road - Soil cut slope “down Landslide 10, 5

MW94/8/12 08-Aug-94;Castle Peak Road - Soil cut slope up Washout 1 10/6SE-C/C26
MW94/8/29 10-Aug-94:Castle Peak Road - Soil cut slope wp Landslide 10 6|6SE-C/C1
MWa5/8/6 14-Aug-95iCastle Peak Road - 'Soil cut siope up Landslide 10 5

MWOB/6/2 18-Jun-96{Castle Peak Road - Fill slope  iup Landslide 30 8

Mwae/9/6 17-Sep-96iCastle Peak Road - Soil cut slope wp Landslide 9
{ 12-Jun-§1:Chung Hom Kok Road - ISoilirock cut siope ‘up “Rockfall | 1 10,

HK82/4/13" | 08- Apr 92:Chung Hom Kok Road 1 "*Soilfrock cut slope  up ’ ‘80ulders 0.5 10

HK92/4/11 08-Apr-§2-Chung Hom Kok Road |- Soilirock cut slope up {Boulders 8 10!

HK93/6/17 | 17-Jun-93iChung Hom Kok Road |- {Rock siope T “Rock fail 2 5115NE-C/ICTS
HKS4/7/3 [ "12-JUl-94'Chung Hom Kok Road |- |Rocksiope  up ] S22 14175t
HK94I7IS4_ - § 25 JuI 94: Cﬁﬁné Hom Kok Road Fill slope ;dé\&n i TLaAnaslide_i L )

HK94/7/55 ppgng Horp qk Road . Retamlngygll _"__i’q‘qyyn _|Landsl oo

HK95/8I101 . 15 Aug 35, Chung Hom Kok | Road - Soil/reck cut slope ‘up \Landslide

MEBQ/S/H ) 02- May-89 Clear Water Bay Road - Soil cut slope ) ‘up ) Landsllde )

MEBS/S/9 | 02-May-89)Clear Water Bay Road - |Soiicitsiope T up "‘Landside i |

MEQ0/8/4” 11-Jun- QOT—Clear Water Bay Road - Soil cut siope up ‘Washout 0.5 0.5

MEQ4/8/1 08-Jan-94 Clear Water Bay Road - iFill slcce” up ‘Landslide 20 8

MEQ4/7/32 |  25-Jul-94Clear Water Bay Road - Soilcutsiope  up Landside ! "60°  255[1INE-BCIC144
ME95/8/1 | 08-Mar-95 Clear Water Bay Road - ISO:I cut siope up ‘Landsiide T73 U 3[TINE-BICTA3
MES5/8/42 - 23- Aug -95/Clear Water Bay Road - Soil cut slope up Landshde 1 25 4 )
HK86/4/3 21-Apr-86 isiand Road N Rocksiope  down ‘Negligble | e

HK92/4/5 _ 07-Apr-92{Isiand Road = Soilirack cut siope  up "7 Landsiide 3 13

HK92/5/86 Soil cut slope “up ““Landside |

HK92/6/25 ) lsoicutsiope " up TWashout T osT Tl

HK93/5/4 -May-93lisland Road - " Rocksiope up Rockfal | ys 3l
HK93/10/7 14-Oct-93]isiand Road - Soilirock cut slope_iup T langside | i3] 9l1sNw-B/IC53 |
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ANNEX F INCIDENT RECORDS FOR BRIL ROADS (1984 TO 1596)

%] Failure

Scale of

Slope
Height

Incident No. | “Road ;. : :
HK96/3/4 REY Aug-96.|s!and Road - 1SNW iC56
HK94/4/19 “Kennedy Road | i |
HK92/3/3 09- Marv92 Kennedy Road Retaamng “wall jup }Reta:nmg wall |
HK92/4/44 27-Apr-92iKennedy Road Soil cut slope lup rWashou( !
HK92/5/38 08-May-92iKennedy Road Fill sicpe up ILandstide | [ 11SW-BICR403
HK92/6/47 08-Jun-92;Kennedy Road 'Soilcutsiope  [up {Landstide ; ST
HK92/6/45 19-Jun-52{Kennedy Road Soicutsiope  |down |Washout _ o
HK93/4/1 22- Apr-93 Kennedy Road Soil cut slope ‘lup_ 'Others o 1 SWDIC404_ |
HK93/9/2 23- Sep 93! ennedy Road Rock slope | Rock fall ;
HK93/9/19 76 Sep-93 ennedy Road Rock slope up Rock fall \ 0
HK93/12/1 '16-Dec-93;Kenned o Sail ¢ ‘washout ! 11SW-BIC156
HiK94/7/4 12-Jul-94! Kennedy : CLandside” | _
HK94/7127 'Kenne_ay oad i Soil cut siope Landside | 5/ 11SW-BIC196
HK34/7/36 Kennedy Road " Soil cut siope iLandslide 9 611SW-B/C1g6
HK9S5/6/3 | "Soilirock cut siope Up Washout : ST 9 11SWiBICT98
HKgeras J6|Kennedy Road -Rock slope Tup Rock e 03 _{11swipiceés”
K89/5/102 Kwun Tong "Road ""Soil cut slope "o i -
K93/9/4 3{Kwun Tong Road “Soilireck cut siope  up Rockfall ™ 20! 8 11NE-AICT2
K34/7/113 Kwun Tong Road “'Saillrock cut slope jup “'Washout | 40; 15 11NE-AIC35
K95/8/17 Kwun Tong Road 'Soilirock cut slope iup Landslide ; 150

K84i9/2 Magazine Gap Road : Rock fall 2!
HKB85/8/13 Magazine Gap Road {Soil cut slope up ‘Landsiide i 3 8
HK86/7/6 Magazine Gap Road Soillrock cut slope  iup ILandslide 20i [§
HK88/7r7 Magazine Gap Road up 'Landslide 33 8
|HKB9/5/37 Magazine Gap Road up Landslide T 6l
HK92/4/23 Magazine Gap Road i Soil cut siope ‘up Landslide 8 9
HK92/5/32 Magazine Gap Road 1Soil cut siope up Landslide 15 :11SW-D/C298
'HK92/5/44 Magazine Gap Road Soil cut slope up :Landslide 0 50 ‘11SW-DIC526
HK92/5/145 Magazine Gap Road - Tup ‘Negligible i i 8
HK93/3/1 Magazine Gap Road Soil/rock cut slope iup :Landslide 2 7'11SW-D/C325
HK93/9/37 Magazine Gap Road Soil cut slope up ‘Landslide i 8 16;11SW-D/CR302
HK93/9/43 Magazine Gap Road Soil cut slope up Landslide i 1! 511SW-D/C526
HKS4/7/34 94|Magazine Gap Road Fill slope up Landslide 3 4:11SW-D/CR295
HK94/7i35 Magazine Gap Road Soil cut slope up Landslide 2 15711SW-D/IC296
HK94/7/73 Magazine Gap Road Soil cut slope up Landslide ! 10, 7
HK94/8/20 Magazine Gap Road Soillrock cut siope  {up Washout 7!
HK95/6/2 Magazine Gap Road "|Retaining wall down Retaining wall : 7 i
HK95/8/15 ] Magazine Gap Road Rock slope up Rock fail H 20 8111SW-D/CR316
HK95/1012 Magazine Gap Road Soilirock cut slope  |up “TRock fail 1.5 25
HK87/5/7 -87|Nam Fung Road Retaining wall NotNearBrilRoad | Others 2.5
HK87/7711 7[Nam Fung Road Soil cut slope up Landslide o
HK92/5/166 Nam Fung Road 1Soil cut slope up Washout 31.5 7
HK93/6/12 Peak Road Soillrock cut slope  lup Washout 2.4] 10! B
HK95/812 Peak Road "I Soilirock cut slope _iup Landslide 50 11]11SW-DICR237 _
HK95/8/17 Peak Road Rock slope up Rock fall 8 9/11SW-D/C249
HK95/9/2 Peak Road Soilirock cut siope_|down Rock fall 1 6i
HK85/8/17 Peak Road Rock slope up Rock fall ki |
| HK89/5/49 |Peak Road B Sail cut slope up Landslide 2
Peak Road B Saillrock cut slope  |unknown __iNegligible ] 1

HKS2/413 Peak Road B~ "IRock siope wp Rock fall 1 8
HK92/5/33 Peak Road B Fill slope up Landslide 7.5 111SW-D/C801
HK92/5/200 Peak B Soil cut slope up Landslide” 2 | 11SW-DC/552
HK98/3/3 26-Mar-96|Peak F RN Natural siope Bouiders N R L e )
HK89/5/53 24-May-89|Pokfulam Road A "I Sail cut slope i ] i
HK92/4/39 | 234 Apr-ez»Pokfutam Road TATTT sl cut sig :
HK92/5/25 PokfulamRoad  [A" " ""Iscilcutslope . Tup T )
HK92/5/97 Pokfulam  Road JA " "ISoil cut slope ‘down "Landslide :
HK92/578 Pokfulam Road 1A Soil cut slo up INegligible i~ )
HK92/5/111 Pokfulam Road A | Soil cut slope up Landstide )
HK92/6/10' Pokfulam Road 1A Soilirock cut slope iup ' 'Né‘gli‘g{blé o A5 )
HK92/5/133 Pokfulam Road ‘A ‘|Soil cutstopeTiup [Landslide 4 :
HKaa/7/17 Pokfulam Road | | Sail cut siope up Landslide 15 12 11SW.AC139
HK95/8/46 Pokfulam Road Soilirock cut slope ‘up ‘Landslide 12 :
HK95/12/1 Pokfulam Road ;Soiirock cut slope” up {Rock fall 02 411SW-A/C138
HK92/5137 Pokfulam Road Sollirock cut siope up iLandslide 40 j
HK92/5/35 ! Pokfulam Road .Rock slope i :Rock fafl s :
HK92/5/1 12 o Pokfulam Road ‘Soil cut siopeiup’ ‘Landsiide 3
HK92/5/18 ( : Pokfulam Road n unknown " lunknown Subsndence ) ' !
HK92/5/87 : _|Repulse Bay Road ‘Soil cutsiope : o :
HK84/5/9 a/Repuise Bay Road :Retaining wall '(aown' ‘Landslide - -
HK95/8/27 Repuise Bay Road iSoiirock cut siope  NotNearBrilRoad - . T ol 3
HK85/9/4 S Repuise Bay Road iSollcutsiope " up “landsiide I
HK87/7/4 7|Repuise Bay Road 1501Ilrock cut slope  lup jLandshde
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AMMEA F INCIDENT RECORDS FOR BRIL ROADS (1384 TO 1995)

bay T bt iy Sewag of
3 . l"l_l“l‘l i % Tmul‘"“ “Fallure
Incident No. | Reported | * - Rosd - | Section | Sf Ralative b0 Rond | Faareh | pmi) 1
HKATITI 14 30-Jul-87' Repulse Bay Raad Lh S cut sleu _jue _l.ind:ht:ll: ; s
HHGUTI 23-Jul-&l Repulse Bay Rasg A I+‘4 sops g ‘Lardshda 15& ) Z
HISOIE - Sap-'i'twﬂ‘apmm Bay Rosa | (5o cut slege up ‘Lanasida 3 T SE-CIC10
HHS1IE tE-Aug- 91 Ftnpulse Bay Road iA -Rretaifg wall up Meghgile i 115E-214-8
HEG1R 16-ALg-511 | Reuisa Bay Faad I ‘Sod st slope up Lardside 40 g
EEEITY 16-Aug-01 Reouise Bay Rass A |Somrock cut slape  up ‘Rock fai ; sl 3
HFB2I5 04- M.nyw'?!{mﬂuse Bay Rosd A ijackg siope up |Bausders 2 |
HKIS95 12-May- 22 Repulse Bay Aoad A | Sodrock cuf slope U |Landslide E 8l
HES2SMAT | 15-May-93 Repulse Bay Road A Filgiapa [down  lardisligs - a3 )
HEGIEMET . 18-May-§ Ra:u.lma Ea.lf Road A Sailrack cut mn-e P LBH]!JI{:JB ' 1.2 7.5
HEG2EAT | 13Jun-93 Reuss Bay Fosd A Sniltack cut siope up lLandsiice” | [ -
rsaEEE | 13-Jun-S Regulse Bay Road A | Baikirack cuf simpe  up  landsige [T gE[ .
HREZE0 1Hunﬂtﬂma Bay Reas A |Sairack cut : spr up J.anwmr L | L
HES2MO {_ lsmﬂzﬂmuu BayRoag A _|Ra=a|n-r|gw=l 7 agwn " Raimning wall a5 8.3 B
HESH1T { 13- Nm-—éi’ﬂlpuuawﬂm A Bml_n_ﬂa_!qq-q___ up Larmllth i el [ 1ﬂ '155-0’{;1&!
[ELERT e | 96-Fap-a3epuse Bey Foss A |Fil sops | thirwn Jimnaeida ] A8 el
HKGEle | Di-Aprd3Repuse Bay Road | A slope dierwn Langslide | by i
GLEE PRI 26-Sep-33 Repuas Bay Road A g lancside | B 10{TSNE-ACIE
HKavsiza A wp lanesice [~ 7 emsECes
HKkgEz2 A uo |Lancside | 2 EaENEACEE |
HKS3/EE5 A Tw_liandside 1 4 ISE-CCIEE |
(T L oo~ ekt | J
HRGATI L3 ] Landsi: 23 =
[HKB4T3Z A ] Landside 40 B 1ANE-ACI0
LR 1 10-hug- 4 Repuise Bay Roac (A wp Lanigide ] Lo
HiI5i8/25 ViAug-35iRepuise Bay Aoag A . iashout _ i;ﬂ 1SHE-AC20
MK9SIE?20 | 1-Aug95RepuseBayFoac (A swn “Bo
WKSSEZE | 13-Aug36Repuise Bay Road A e
HE21B%E | 17-Aug-31)Repuise Bay Road B il :
HHEZE4E | 15-May-92| Repulsa Bay Foad B [un ]
HESZE142 | 15-May-02|Repuise Bay Road B A
HESMEAT | #2-Jun-i3Repulse Bay Road B =
| 26-Sep-03|Repuise Bay Aoad B W
_ 28-Sep-33|Repuise Bay Road B | Sl cull slape ug Py
25-Mov-34|Repuise Bay Aoad g [Soul cut slope dawn
12-May-26[Raute Twisk A | Rock siopa
| 12-dul-t6[Route Twisk 1A [Soicutskpe  fup
12 5ibeRovte Twsk " TA" T Rocksiope _Jun Rocsfal |
T iEae[Foute Twisk AT Tsalinck cat siope_|up. '
| 05-Seg-86 Rgl.ln'l"l.lﬂt 1A Seilimok cut slopa Juz
; = ;
i T B L -
A ud __AdD T2
L., AR [ bl e LA L
e i P Tk~ = o < 3'3.’-'!_____ =
MWEEEE | 2tMay-d8Aouvie Twss (A sail ot siops g s g
Soilock cut slege Jup 17
[Scibrockcutsiope Jup  llandsida - 2_ fﬁw"— =
Soilirock cut sioge_|up | oE Fuﬁg@‘gg
Spicutskpe Jup pE = BT il
I I T
i 1 21
(Seilcutape o I SRS ST
1 |Sedcutsiope Jdown I —
MNEERA | 21-ApeBE Route Tasi c Sol cut slope up - | &
MWERT | OB-Jul-88[Route Twsi B Fil siope Tae™ L EA
MVBAIEE T d4-May-29[Route Twisk c Seicutskpe  lup T 1 o R
MBS | 18-un-dlRoweTwsk  [C  [Soicutskps jdown 2 )
MWSATEE | E6-Jul-84i Route Twask e |Fiii siops down 45 [BSE-DVFI2
I R T . —— S Ry
MES4TIS | 5@ Sha Aoad I Saul cut lope. : i i o o
MEASIES | ps-dun- 85, 'Sai Sha Road - Sail eul shope lug ‘Landslida 1 E] T4
MEATINT | 0f-A2r-87 58 Sha Road [ 1Soil cut slope g [Lardslida i an 13
MESTTIE | 29.ul-8715ai Sha Read i {5t et skope lup Landsiide | 20 af
MEATTIS | 30-Jul-i7 Sa Sha Road L { Sail cut slope ug . [Langsiioe” 40 8
MEA2EME ! 93-Jun-52'5a Sha Road - [ Soil cut slope ug Lardalide 15 15
MESZIEMC | #4-Jun-02 5o Sha Road - | Swl el slepe ug Lardslige | 5a:|t-i 15
MEzE/Ld | t-wun-gz S Sha Road B |Soil cul slope jug Landslide | 1Ton; a5
MEdIZEMa | ?!'-_-TIL_u_'I-‘.’ri Sa Bha Road - Smln.rl sl-opo Langslide | i o .
MEJIEMT 1' _iE-Jun-§3 S_al Sha Ricad fe I Bailirpek cut slupﬂ 1uu Lardalide Rt AEWAICT
MES4ED | n-Jun-sd[Sai Sna Road o Jz“-mlm.nan.upuu. N ;m_. o |washeut I Jg: CisjasanAcs
& 1ﬂ-A-uq—ﬂB4 Sa.l Sna Read - | Sail cul slope o Lardslize = o _12|EISW AICE gt
| 13Aug-95[Se Sna Rosg ! Solculsope g [Landsie_ 200 BSW-ACA
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ANNEX F INCIDENT RECORDS FOR BRIL ROADS (1984 TO 1996)

sdncident eport (Section’}:s .
ME96/3/1 R Mar-96 Soil cut slope Washout
¢ 11-Sep-90|S “ISoil cut slope Tup "7 landslide
MWo2/4id 11-Apr—92 ) Sonl cut slope e T T ‘|Landslide
MWo2/5/10 | 08-May-92 ] o
Mwe2/si11 | 08-May-92[: "{Rock slope - up " |Rock fall
MWSZ/6/37 | 13-Jun-92]¢ Soil cut sio up 7 llandsiide
MWo2/ei3s | 23-Jun-92 JA " soi cut siope w7 andside
| 23-Jun-92iSouth L A Isoil cut slope T iandslide o
MW93/11/27 South Lantau Road A Fill siope Landslide 301 4/ 10SW-C/F11
MW93/11/28 2y-93|South Lantay_Roadr A |Sait cut slope Landslide 30 13 e
MW93/11/29 _ 11-May-93{South Lantau Road _ |A_ |Sail cut siope Landslide 20 12
MWa3/11/26b | 11-May-93[South Lantau Road A soilirock cut slope  up Landslide 30 10SW-C/C21
MW93/11/26a | 11-May-93|South Lantau Road A [soilirock cut slope down Landslide 200! [
MWO3/11/30° | 11-May-93[South Lantau Road A Soil cut slope up Landsiide 20 9
MW3/11/31 | 05-Nov-93[South Lantau Road 1A | Soil cut siope up Landslide 30 9
MW93/11/60 | 08-Nov-93|South Lantau Road A Soil cut slope up Landslide 40 6{108W-C/C12
MWS3/11/61 | 08-Nov-93[South Lantau Road A Soil cut slope up Landslide 20 6{10SW-C/C12
'MWa4/6/4 21-Jun-94{South Lantau Road A Soil cut slope up Landslide 5| 23
Mwe2/1/1 21-Jan-92{South Lantau Road B Soil cut slope up Landslide 1000 15
MW93/9/10 24-Sep-93|South Lantau Road B Retaining wall down Retaining wall 30f 3.5
MW93/11/58 08-Nov-93!South Lantau Road B Sail cut slope up Landslide 30 6{13NE-B/CR5
MWO3/11/59 08-Nov-93|South Lantau Road B Soil cut slope up Landslide 30j 15]
MW94/7/25 24-Jul-94| South Lantau Road B Soilfrock cut slope  jup Landslide 275 12[13NE-B/C9
MW95/8/17 15-Aug-95j South Lantau Road B Rock slope up Rock fall 5| 9/13NE-B/C6
MW87/8/2 30-Jul-87| South Lantau Road C Soil cut siope up Landslide 100] 10
MWB87/8/21 30-Jul-87| South Lantau Road Cc Soil cut slope up Landslide 20| 14
MW92/4/9 13-Apr-92| South Lantau Road [% Soil cut slope up Landslide 5
MWS2/7/46 20-Jul-92} South Lantau Road Cc Soil cut slope up Others 3|
MW83/11/55 08-Nov-93] South Lantau Road C Sail cut siope up Landslide 10| 10{ 13NE-A/C25
MW93/11/56 | 08-Nov-93|South Lantau Road C Soil cut slope up Landslide 10 5|
HK85/8/9 : 27-Aug-85| Stubbs Road A Soil cut siope up Landslide 5
HK88/8/3 1 17-Aug-88| Stubbs Road A - down -
HK90/4/2 i 30-Mar-90| Stubbs Road A Soil cut slope up Washout 10
HKS2/4/32 10-Apr-92| Stubbs Road A Sail/rock cut slope  jup Landslide 4.5 40
HK92/5/184 08-May-92| Stubbs Road A Soil cut slope up Landslide 7 6.5{11SW-D/CR439
HK93/9/1 17-Sep-93| Stubbs Road A Retaining wall up Others
HK93/9/32 27-Sep-93| Stubbs Road A Sail cut slope up Negligible 11SW-B/C24
HK95/8/36 13-Aug-95| Stubbs Road A Retaining wall down Retaining wall
HK87/5/1 16-May-87|Stubbs Road B Rock slope up Rock fall 0.8 6
HK95/9/1 09-Jan-95| Stubbs Road B Soil cut slope up Landslide 130 12]11SW-D/C340
HK95/7/12 Tai Hang Road - Sail/rock cut slope 1.5
HK86/1/1 30-Jan-86| Tai Hang Road - - up Washout 18]
HK86/7/18 28-Jul-86{ Tai Hang Road - - NotNearBrilRoad |- i
HK86/9/6 05-Sep-86{Tai Hang Road - unknown NotNearBrilRoad |Negligible
HK87/4/1 06-Apr-87iTai Hang Road - Soil cut slope up Landslide 10 4.5
HK87/6/2 05-Jun-87{Tai Hang Road - Soilfrock cut slope jup Boulders 5 10|
HK87/7/8 30-Jul-87{Tai Hang Road - Soil cut slope up Landslide 7 10
HK87/10/1 19-Cct-87{Tai Hang Road - Natural slope up Boulders 1 8
HK88/1/1 21-Jan-88| Tai Hang Road . - Fill slope down Washout 3
HK88/7/3 19-Jul-88|Tai Hang Road - Natural slope up Boulders 1
HK88/7/10 21-Jul-B&jTai Hang Road - Soil cut slope up Boulders 1 10|
HK89/5/1 02-May- BQ[TaA Hang Road - Soil cut slope up Landslide 3
HK89/5/5 20-May-89|{Tai Hang Road - Soil/rock cut slope {up Landstide 30 13
HK89/5/6 20-May-89|Tai Hang Road - Fill slope down Landslide 20 16
HK89/5/41 22-May-89|Tai Hang Road - Soil cut slope up Landslide 3 10
HK89/5/40 22-May-89 Tai Hang Road - Soif cut slope ‘up Landslide 6
HK90/2/3 | 26-Feb-90|Tai Hang Road - Soilirock cut slope_up Rock fall 6
HK90/6/5 19-jun-90jTai Hang Road - Soit cut slope up Landslide 9
HK91/6/11 __27-Jun-911Tai Hang Road - Soil cut siope up Boulders 4{11SE-C/C54
HK911914 Sep-91iTai Hang Road - Soil cut slope up Landslide 6{11SE-C/C87
HK92 L -Ap! Tai | Hang Roagd - So:llrock cut siope ;up Washout 8 .
HK92/5/13 | O8-May-92ITaiHangRoad (-~ :Soi cut siope P . |Negiigible _ _[ISECICSs
HK92/5/55 | 08-May-92;Tai Hang Road _ illre Boulders o
HK92/5/1617 | 18-May-92Tai HangRoad " {Fill siope up  iwashout 35
HKe2/7/s | 08-Jul-92|Tai Hang Road - _ |Negiigible
HK93/6/27 | 18-Jun-93{Tai Hang Road iSoilcutsiope Jup " ""liandslide 3111SW-D/C551
27-Jul-93{Tai Hang Road - solcutsiope  Jup " |Boulders K}
TivAugSaTaiHangRoad |- [Soicutspe  jup  Bouiders o
2 Tai Hang Road : i Soit cut siope up iLandslide 5 5{11SE-CIC54
HK93/9/1a | 27-Sep-93{Tai Hang Road - Natural slope up " TOthers 6 0
HK93/0117 7-Sep-93|Tai Hang Road - Natural slope up Boulders 10 0
HK93/10/5 15-Oct-93{Tai Hang Road . Retaining wall up Negligible 0.45 11SE-C/C66
HK94/7/6 13-Jul-94{Tai Hang Road - Soil cut slope up {Washout 2 ]
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B Scale of | Slope
o - Typeof | Failurs | Height £
; Reiathvy b0 Road | == Fadluey . '}> (m3): | L () i&e&-

; I:IrJuI-EA Ta- '-Iam; Huad up Langalide ek
HEE&TA0 | 16-Jubd Ter Hang Rosd ug Fock fal ol HSE-ACIH
HHG4MM4 18-Aug-94. Tan Hang Rasd up tLangslide i _ G|11SE-ACTY4
HEGEEE 08.Mar05 T Hang Raad up Langglide | D5 1;J 11SE-CICEY
HEKESAT 08anas Ta Mang Roag ; uw Wasnout | 1 113ECICS7
HEBSTE 18- Jul-94i Ta Hang Road - 'Sedireck cul siape | up Fock fal o 15
HKESMAEMA 13-Aug-9% Ta Hang Roes Fre Sl zut slope g Weasnoul l -
HHEEEAES 14-Aug-95 Ta Hang Rasd I- Fiock skape 1 Washoul i
HESSASS 1d- Aug—@ElTau Hang Rosd 1 Masural Fope : wp Lancyids 15
HKBESDE 18-Aug-35 Tai Hang Road fa 'Nmwmisope uwp Lancalice. 1
WKGS/AZE | MDecOfTaMangRoas |- Sobmckauiskoe |w  |Bouces | W R LB o o e
HKoGI __14-54p-96{Tai Hang Aaag : _|Solcasiope lup |Langsice | M- JDISEAC
MES7I2 I0-4l-88 Tai Mong Toa Rosd A& |Stilctsispe lup Negagibie | P i
MESLES  15-Jun-33[Tal Mong Tse Road Fy 'Fill siepe |rhm-| : Landstige . Ay
WEaly — — CHARMTM Y e W poluitiee; g liedele T L WA
MEMITM 23-3ul-36{Tai Mong Tsas Rosd A _[5'?"5’-."_'.'39'__ e |Landside -
ME&T/ar OT-Apr-A7)Tai Mong Tsa Road — |B Sail cut siope [up Landside z 1
MESZ6/ia  13.un92TaiMong TsarRoed B [Solcuiskge  wp |Landsive 3 —
MESZE/TTD | 13-JindTaiMongTssRoad (B |Selcaskps |wp | Landside R
MES38/47 15-Jun-33) Tai Mong Tsa Road B |Selirmck sut slopa Tup _|Landgide | ﬁi_ 1
MES4/TI25 | #5-2ul-94]Tai Mong Tse Foad B !Sail ol slope {up ~!Landside 45
MESSAI | OB-Mar-95Tai Mong Tsa Rosd B t§a| £ul sleoe {up Landside ] T E5WAGIT
MESEE | C9-Jul-95Tai Mong Tses Road (B ISl e slope up " [Landside 3 T 8EWAE D
(MESEIST | Z4-May-06|Tai Mong Tsas Foad B Soilirock cuf slope up | Landskde 15 1S EEWEAIGT
MESNEITZ | 16-Jun-03|78i Mong Tami Road |G | Seil cul siope up i 3 250 1085w 2z
[MESE/EIZ | 08-Mar-D5|Tai Mong Teai Read  (C | Soil cul siope Tup Wiashaout i 1 E i
[MESEEAE | {7-Jun-93]Tai Mong Taai Fosd |0 Soil cul siope up ‘Landside | o
[MESE/EM  — 0B-Mar-35 Tal Mong Taa Road ':!., " "Rock siope up T llandsede | 10 TeEWBCE |
MEET/TA0 | 30-Ju-BT{TEl PoRoad Lanasige” | & 1] 1
[MESGaZ  24-Ard-30iTal Po Foad T = R, [ . 20 E i
IMESETa | 11-Jul-B8ITai Po Road  llandside | &0 = |
MEBTIEM | 28-May-87|Tai Po Road jLandside | &l o
MESTIIG | 30-Jui-B7iTai Bo Fsad ILandslide i 10 10 3y
MEERS 18-Jun-631Tai Po Road Landalide s i
[MESS/WE | 27-3ep-0diTai PoRoad Landside | k| T|TNE-C/CE4
MES3EEE 27.5ep-53Tai Po Road Landslide = zsl_ 7 ]
CEEED #7-Bep-53iTai Po Road Landside | B0 10|
MESWWT . 27-Sep5diTai FoRoad Langside | & 4 TNECICEZ
MEBSWT | Oi-SepBfTaiPoRoad G 8 I _'
MEBEIE T AZ-Jui-BE| Tai Po Aoad i
[WESTFY  © 30-Ju-B7iTsi o Rosd L
MESHEIZ 18-Jun-23|Tai Po Road
IME33W3 | i7-3ep-8)|Tai FoRoad
MEB4HE | O%-Juk-34|Tai Po Road
MESES!I | Z3-8pr56|Tal Po Road
HEBSNA Tai Tam Aoad
[ HEE&A Tai Tam Foad
WS Tai Tam Read
HKATI4_ | G6-Apr-87Tal Tam Road _
HEBT4E | 15-Ape-a7| T Tam Foad
HEATITIS
HEETT "
Hmmm
HKg2

"i0-May-52, Tai Tam Acad 5/ 115E-DCA133
7 20-Dec-33Tal Tam Rcad T A
T CA-Ju-04iTai Tam Roan R R
14-Sep-64 Tl Tam Road 10
O8.Mar-35! Tai Tam Aoad Y. s.s.trmdm.r: sopa up i
i I:H-AnnHITal-Tam Aoad - ] Rock siops ) up ) :Hbﬂ: r'm : ) t
35-Apr-85| Tuan Mun Aoad A |Sail ol sloge MotMearBriReas (Washoul 1
19-Aug- HlTuanhm Road A z sl l:u1 slc-pe up ‘Landaide 5
_ 0-Jul-84| Tuen Mun Aoad ‘A TFill siepe down [Landside T 0 [85E-DvFaT
i1 Sep—Bl:I Tuan Mun Road A Rm slme up -Ru.-_: rul. 3_ 2
" 18-Jun-B3 Tuen Mun Road ‘A up i
1T ua-Tu.u-.mn Road ‘B Rpa: sicpe e T Y 2 |nu.u.'ﬁii Tl 201 11[BSE-CAC34
| 08-Jan-55 Tuen Mun Road i | Saiirock cut slope Jup et | & MIBSE.CICH4
| 05-Fe-a5] Tuen Mun Rosd ic T —oes
| 11-Fen-a5{Tuen Mun Road c Riocx slope up = g.zL_ e
:]1-I'tay-ﬂ-9|Tuu‘rB.h.|n Ruad 'c Sail cAtsicpe  fup l M- e
" t3edul-BE[Tuen Mun Road [ TlSai ot siope | [down |Landsizie ~™ a4 7
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ANNEX F INCIDENT RECORDS FOR BRIL ROADS (1984 TO 1996)

Incident Nc ored x 2Failur pe No.
MwWgS5/8/21 | 18-Aug-95{Tuen Mun Road ! Sml/rock cut slope |Boulders 30;6SW- DIC18
MW89/5/28 3 Tuen Mun Road D {Sail fut “slope ) : ! ) o
MWg4/8/30 ' 08-Oct-34{Tuen Mun Road ‘D Rock slope up ‘Rack fall : 3 § 6SWC-C/13
HK87/419 | 14-Apr-37lVictoria Road ‘A Rock slape up ‘Bouiders i 0.02 i o
HK87/748 | 31-Jul-87Victoria Road A Soil cutslope lup | " ilandslide’ | 70 !

HK89/5/45 | 21-May-89[Victona Road A Sail cut slope {up Landsice | 3 ! T
HK924/37 ;' 21-Apr-92 Victoria Road A Soil cut slope up o Landshce o R 2

HK32/5/73b ! 08-May-92 Victoria Road A Soilirock cut slope fup ‘1Boulders 1

HK92/5/29 08-May-92, Vctona ‘Road A Sailirock cut slope  {up Landshde 2.3

HK92/5/73a .10 -May-92: \/ctona "Road A Soil cut slope ’ Landslide 4

HK92/5/204 toria Road A | Soil cut slope ) ILandsiide Cag

HK94/7/38° "23-Jul-94/Victoria Road ~ A |Soil cut siope i Landsiide 2

HKS4/7/39 toriaRoad A" "|Soilcut siope Ctandsiice” | 5§

HKS6/91s i 18-Sep-96/VictoriaRoad A~ |Solcutsiope”  Tlup T Washout i 1|

HK86/8/9 " "24-Aug-86| Victoria Road 8 ~ISoilirock cut siope |up {Landslide | 15

HK89/5/62 20-May-89i Victoria Road B |Soilcutsiope " |NotNearBriRoad [Landslide 20

HK89/5/21 20-May-89i Victoria Road 8 ISoicutslop - 1 T

HK92/5/117 " 08-May-92!Victoria Road B Rock slope Rock fail B -
HK92/5/115 11-May-92{Victoria Road _ B Rock slope Rock fall 8.5 5

HK92/5/114 11-May-92|Victoria Road _ B Soilirock cut slope  |up Landslide 12.5 3

HK92/5/116 11-May-92]Victoria Road B Soillrock cut slope  jup Landslide 40 4

HKS2/6/44 18-Jun-92| Victoria Road 8 Soilfrock cut siope {up Landslide 3 5 .
HKS2/7/4 09-Jul-92} Victoria Road 8 Soilirock cut slope  [up Landslide 3 8.5

HK94/7/22 22-Jul-94|Victoria Road B Soil cut slope up Landslide 5 4111SW-C/C132
HK94/7/59 24-Jul-94}Victoria Road B unknown up Others 40

HK94/7/45 25-Jul-94| Victoria Road 8 Soil cut sicpe down Subsidence 20 -

HK94/8/17 16-Aug-94 Victoria Road B Saillrock cut slope  1up Washout 1 118W-C/C153
HK9S5/7/4 07-May-95|Victoria Road B Soil/rock cut slope  {up Landsiide 3] 4{11SW-C/CR137
HK95/8/55 13-Aug-95; Victoria Road 8 Soil cut slope down Landslide 10| 5i

HK95/8/37 08-Dec-95| Victoria Road B Rock slope up Rock fall :11SW-C/C131
HK95/8/34 08-Dec-85! Victoria Road B Soil/rock cut siope  up Rock fail 3 111SW-C/C143
|HK84/813 11-Aug-84; Yee King Road Soil cut siope up Landslide 3] ;

| HK86/7720 28-Jul-86i Yee King Road - unknown - 0 }

HK86/7/19 28-Jul-86iYee King Road - unknown - 0

HK91/6/2 10-Jun-91} Yee King Road Sail/rock cut slope  |down Boulders 0.25

HKS1/6/10 25-Jun-91;Yee King Road Natural siope up Boulders 0.5 7111SE-A/C214
HKS1/10/3 16-Oct-91{Yee King Road Rock slope up Rock fall 1.8 6

HK92/4/21 11-Apr-92i Yee King Road Soil cut slope up Boulders 20 8

HK82/5/21 08-May-92! Yee King Road Soilirock cut slope  |up Landslide 10 5{11SE-A/C214
HK82/5/9 08-May-92i Yee King Road Rock slope up Boulders 1 5111SE-A/C212
HKS5/8/29 14-Aug-95; Yee ng Road Scil/rock cut siope  {up Boulders 5 6{11SE-A/C212

To arrive at the 350 incidents which were analysed, the following records from the above 406 were excluded:
- where 'incident reported’ is blank; or
- where 'scale of failure’ is blank; or

- where 'type of failure’ is -’ or 'negligible’ or 'others’ or 'subsidence’.
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Annex G

Grouping of Incidents on BRIL
Roads Based on Simultaneous
Occurrence



Incident Records for BRIL Roads 1984 to 96 - Grouping Based on Simultaneous Occurrence
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Annex H

Assessment of Consequences
of Landslides
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Assessment of Consequence of Landslides

H.N.Wong
K.K.S. Ho
Y.C. Chan
Geotechnical Engineering Office, Hong Kong Government

ABSTRACT: Consequence assessment is an important but less developed component of
quantitative landslide risk assessment. This paper examines the factors affecting landslide
consequence, discusses usual methods for assessing consequence scenarios and reviews tools for
quantifying the likelihood of occurrence of the scenarios. It reviews examples of the methods and
describes the generalised consequence model developed in Hong Kong to assess landslide
consequence. The paper then illustrates the application of the model for both global and site-
specific risk assessment, including the construction of an example F-N curve.

1 INTRODUCTION

Consideration of landslide consequences is important in slope assessment and forms one of the
fundamental components in the quantification of landslide risk. Traditionally, the main emphasis
has often been placed on the evaluation of the likelihood of slope failure. The nature of damage
that can be caused by landslides is complex and diffuse because of the many interacting factors
that are involved and it may involve loss of life and injury or economic loss. A rational
assessment of the consequences of a slope failure, including the consideration of potential travel
distance of debris, spatial and temporal distribution of the vulnerable population, potential loss
of life, etc. is rarely carried out, and landslide consequences are commonly gauged only on the
basis of engineering judgement.

Many practical slope problems are best tackled by adopting a risk-based approach. These may
include the selection of appropriate design standards (e.g. factors of safety or probability of
failure), quantitative risk assessment (QRA), determination of priority ranking of substandard
slopes for retrofitting, delineation of unsafe landslide zones, etc.

Advances have been made in addressing salient aspects of consequence assessments. For
instance, simplified analytical approaches have been developed to predict the travel distance of
landslide debris and computer algorithms have been developed to simulate boulder trajectories.
However, in comparison with the fairly advanced methodology that has been developed and
applied in the QRA field of the chemical and hazardous process industries, there seems to be, on
the whole, a lack of a systematic and practicable framework for assessing the factors that affect
the quantification of landslide consequences.

This paper provides an overview of the factors that need to be considered in a landslide
consequence assessment, and the approaches that could be adopted in quantifying consequences.
The different approaches are classified and examples are given to illustrate how they may be
applied in practice.

A new consequence model for QRA of landslides is described in this paper. The derivation
of the model is explained and its application is illustrated by means of a selection of examples.
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The event tree approach has been applied to landslide QRA. This approach is generally
favoured by risk analysts as they are more accustomed to applying such techniques in formal
QRA. It will be useful for very complex landslides or hazards of little prior knowledge, or very
important facilities are at stake, generally for site-specific assessments.

The collective consequence model suggested by Leone et al (1996) is flexible and can cater for
a wide range of situations. Not enough is known from the literature to appreciate the full details
of the scheme and the adequacy of scenario components considered. For example, there may be
scope for a more refined classification of the different types of landslide hazards, particularly
those that can result in different debris mobility. The scale of the failure and the downslope
gradient can also significantly affect the travel distance of debris. The range of damage processes
considered is extensive but some of the input data may be difficult to obtain directly from
historical data (e.g. air biow effects and lateral pressure from debris). Also, the way in which
debris runout of each landslide hazard is taken into account is not clear.

Bunce et al (1995) demonstrates the power of a simplified, specific consequence model in
experienced hands. The specific consequence model presented is neat and rational although
refinement is probably desirable by taking into account the size dlstnbutlon of the rock fragments
involved.

The influence diagram approach described by Roberds & Ho (1997) includes the use of
~ analytical tools to explicitly incorporate probabilistic assessment of uncertainties in the key factors
considered in the consequence assessment.

7 DEVELOPMENT OF A CONSEQUENCE MODEL

7.1 Basic framework

A rational framework for landslide consequence assessment with respect to different facilities has
been developed that takes the key factors into account. For the purposes of this paper, it will be
referred to as the generalised consequence model.

In this approach, the consequence of a given hazard (that corresponds to a specific mechanism
and scale of failure for a certain feature), expressed in terms of PLL, is a function of the
following key parameters :

Expected no. of Expected no. of fatalities for
landslide fatalities = f [ facility directly affected actual
for a given facility by the reference iandslide

The concept of the generalised consequence mode! involves the consideration of the
consequence of a reference landslide of a standard size directly affecting a given type of facility
located at the worst possible spot (i.e. right at the toe of a slope or near the edge of the slope
crest) assuming occupation of the facility under average conditions. The consequence is then
scaled with respect to the size of the actual failure relative to that of the reference landslide and
the vulnerability of the facility given its actual location relative to the influence zone of the
landsiide.

The first term relates to the type of facility that is directly affected by a reference landslide
(taken to be a 10 m-wide failure of 50 m’ in volume). The expected numbers of fatalities for the
different facilities directly affected by the reference landslide are shown in Table 3.

The size of the actual failure serves to scale up, or down, the consequence with respect to that
expected of the reference landslide. The scaling is based on the ratio of the width of the actual
landslide to the width of the reference landslide, taking due account of the width of the affected
facility (e.g. consideration of spatial impact). For instance, if a given landslide measures 40 m
in width, the scaling factor will be 4 for a road in front of the landslide. On the other hand, for
the same landslide, if the affected facility is a building that measures only 20 m, the appropriate
scaling factor as far as consequence in respect of the building is concerned becomes 2 even though
the landslide itself measures 40 m.

]{ Scale of ]{ Vulnerability }
failure factor
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Table 3 - Grouping of Facilities and Expected Number of Fatalities
Used for Hong Kong Study

Group

Facilities

Expected
No. of
Fatality

(a) Buildings with a high density of occupation or heavily used
- residential building, commercial office, store and shop, hotel, factory,
school, power station, ambulance depot, market,
hospital/polyclinic/clinic, welfare centre.

(b) Others
- bus shelter, railway platform and other sheltered public waiting area
- cottage, licensed and squatter area ‘
- dangerous goods storage site {€.g. petrol station)
- road with very heavy vehicular or pedestrian traffic density

(2) Buildings with a low density of occupation or lightly used
- built-up area (e.g. indoor car park, building within barracks, abattoir,
incinerator, indoor games's sport hall, sewage treatment plant, refuse
transfer station, church, temple, monastery, civic centre, manned
substation)

(b) Cthers
- road with heavy vehicular or pedestrian traffic density
- major infrastructure facility (e.g. railway, tramway, flyover, subway,
tunnel portal, service reservoir)
- construction sites

Roads and Open Space
- densely-used open space and public waiting area (e.g. densely-used
playground, open car park, densely-used sitting out area, horticulture
garden)
- quarry
- road with moderate vehicular or pedestrian traffic density

0.25

Roads and Open Space
- lightly-used open-aired recreation area (e.g. district open space,
lightly-used playground, cemetery, columbarium)
- non-dangerous goods storage site
- road with low vehicular or pedestrian traffic density

0.03

Roads and Open Space
- remote area (e.g. country park, undeveloped green belt, abandoned

quarry)
- road with very low vehicular or pedestrian traffic density

0.001

Notes :

{1) To account for the different types of building structure with different detailing
of window and other perforations etc, a multiple fatality factor ranging from 1
to 5 is considered appropriate for Group No. 1(a) facilities to account for the
possibility that some incidents may result in a disproportionately larger number
of fatalities than that envisaged. For global QRA, an average value of 3 is

taken for the multiple fatality factor.

{2) For incidents that involve the collapse of a building, it is assumed that the

expected number of fatalities is 100.
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The vulnerability factor as defined above is in effect the probability of loss of life, i.e. v, in
equation (1). Its value is influenced by a number of factors including :

(a) the nature, proximity and spatial distribution of the facilities,

(b) mobility of debris and likely extent of the upslope influence zone,

(c) scale of failure, and

(d) degree of protection offered to persons by the facility.

The generalised consequence model can also consider the vulnerability to building collapse in
the event of impact by a large-scale landslide having regard to factors (a) to (c) above.

It should be noted that the above framework is for consequence assessment with respect to
fatalities. The framework can however be extended to consider injuries, economic losses and
other social disruptions.

7.2 Expected number of fatalities for the reference landslide

The generalised consequence model involves assessing the expected number of fatalities for
facilities directly affected by a reference landslide. The reference landslide has been taken to be
a 10 m-wide failure of 50 m’ in volume, which is a typical "major" failure for conditions
pertaining in Hong Kong. Other suitable definitions of the standard landslide may be taken as
appropriate for local conditions. It is important, however, that the assessment of the expected
number of fatalities for the reference landslide is compatible with the specific definition of the
reference landslide.

In assessing the expected number of fatalities for the reference landslide, the type of the facility,
density of occupation and degree of usage and the vulnerability to death under direct impact are
taken into consideration. The expected number of fatalities for different road types with specific
traffic flow characteristics are assessed explicitly to classify roads using a 5-tier classification
system. The way this has been done will be described in a later section.

Other types of facility are aligned with respect to the respective road classes in terms of the
expected number of fatalities by means of expert judgement (Table 3). The main factors that
influence the judgement are the nature of the facility (i.e. likely population density and degree of
protection) and its likely degree of occupation at the time of a landslide (i.e. temporal presence).

7.3 Travel distance of landslide debris

The assessment of the travel of debris from landslides of different mechanisms and scales in Hong
Kong is discussed by Wong & Ho (1996). The landslides involved weathered volcanics and
granite as well as colluvial deposits which originated from these materials. Based on a systematic
study of reliable data obtained from field inspections and a critical review of other selected case
histories with sufficiently reliable information, the following findings were reported :

(a) the travel of the landslide debris can be profoundly influenced by the mechanism of
failure (viz. typical rain-induced 'sliding’ failure, liquefaction of loose fill and wash-out
by convergent surface water flow),

(b) the travel angle (defined as the inclination of the line joining the tip of the debris to the
crest of the landslide scarp) for typical rain-induced landslides involving small to medium-
scale failure (viz. landslide volume <2000 m*), generally ranges from 30° to 40°,

(c) for landslides involving liquefaction of loose fill or wash-out action, the apparent angle
of friction reduces to 15° to 30°,

(d) the apparent angle of friction reduces with increase in landslide volume, irrespective of
the mode of failure, and

(e) the travel of landslide debris may be affected significantly by the gradient of the
downslope topography; the use of apparent angle of friction will better account for such
effects than L-H relationships (Figure 4}.
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More data have been compiled since the completion of the above pilot work and the available
information is summarised in Figure 5.

For a given slope type, the failure (even for a specific mechanism and failure volume) can
result in a range of debris runout distance because of differences in geomorphology, slope-
forming materials, etc. Given the relationship between debris travel distance and failure volume
for different failure mechanisms, the worst credible value for apparent angles of friction may be
assessed. It should be noted that the smaller the apparent angle of friction, the more mobile is the
debris.

For realistic vulnerability assessments, it is not sufficient to make reference only to the worst
credible limit of debris runout. Instead, the distribution (or frequency of occurrence) of landslides
having different travels needs to be taken into account. For practical purposes, the mobility of
the debris is taken to be reflected by the travel angle, &, which is defined as the inclination of the
line joining the far end of the debris to the crest of the slope. For shallow failures, « is practically
the same as the apparent angle of friction. The use of travel angle as defined in this way
simplifies the assessment procedure.

Given the information on the type and spatial location of the affected facility, the degree of
protection offered to person and debris travel, the likely probability of death or vulnerability may
be assessed systematically using a risk-based framework.

The extent of the retrogression is determined empirically from the database of more than 4000
landslides.
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Figure 5 - Data on Debris Mobility for Different Mechanisms and
Scales of Landslides in Hong Kong

7.4 Derivation of vulnerability factors

Factors to be considered in assessing vulnerability is explained above. The derivation of the

suggested vulnerability factors is best explained by means of an example.
The following example illustrates the derivation of vulnerability factors for toe facilities

threatened by potential landslides arising from 'sliding’ failure of a cut slope with a landslide
volume ranging from 500 m® to 2000 m’.
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For the above landslide hazard, the limit of debris travel is taken to correspond to an o value
ranging between 25° and 40°. The assumed distribution, based on extrapolation of the presently
available database, is as follows :

(@) 5% of cases with o = 27.5°(42.5%,

(b) 60% of cases with a = 32.5° (£2.5, and

() 35% of cases with & = 37.5° (£2.5°.

Thus, based on the available database and previous experience, it is judged that in the majority
of the cases, a landslide with the above characteristics in terms of scale and failure mechanism is
most likely to result in debris deposition with a of between 30° and 35° and only in rare cases will
the debris be expected to be so mobile as to have a runout distance corresponding to an ¢ of
between 25° and 30°.

The shadow angle made by the facility with respect to slope crest (i.e. the angle of the line that
joins the toe facility to slope crest) defines its proximity. The nature of the affected facility (e.g.
building or road) will affect the degree of protection.

The spatial location of the facility also needs to be considered. For toe facilities, debris runout
is relevant whereas for crest facilities, the influence zone is important. In the case of buildings
located on the slope crest, the nature of the foundation (e.g. on piles or footings}) is also taken into
account because this will affect the degree of damage that can be caused and hence the
vulnerability to loss of life.

Given a particular facility type and the probable depth of debris at the facility location, the
appropriate vulnerability factors (i.e. probability of death) may be assessed systematically by
expert judgement. This framework allows the important factors to be considered systematically
and hence greatly facilitates more consistent judgement to be made of the vulnerability factors and
how they relate to one other in a relative sense.

For example, in the case of an « of 25°, the average probability of death for a road user located
at a shadow angle of between 25° and 30° is judged to be 20% given that the affected facility is
near the limit of debris runout. On the other hand, if the road user is located at a shadow angle
of between 30° and 35° (i.e. closer to the slope), the corresponding probability is judged to be
60%. In making the above judgement, due regard is given to the likely depth of debris at the
location of the facility. The likely depth of debris at a given location may be gauged relatively
easily given the information on the location of the facility, scale of failure and the travel distance
of the debris.

The corresponding vulnerability factors for people inside a building are taken as 5% and 20%
respectively, having regard to the protection afforded by the structure whereupon some of the
debris may enter the building via openings such as windows. It should be noted that the above
assessment relates to average values. In practice, there may be a range of vulnerability factors
depending on the details of the structure and the precise location of the people, e.g. different
vulnerability factors may be applicable for people on different areas of the ground floor and for
people on different floors. The framework may be refined but it should be noted that much more
data will be required and more guesswork in one way or another will be unavoidable if an
unnecessarily complicated framework is used.

The different vulnerability factors assessed for the above specific landslide hazard are
summarised in Table 4. It should be noted that the vulnerability values given in this Table have
duly taken into consideration the potential uncertainties associated with the runout distance of
debris.

In the present example, for a person travelling on a certain road lane that is located at the slope
toe with a shadow angle of between 35° and 40°, the corresponding vulnerability factor is given
by the following :

(0.95 x0.05) + (0.6 x0.6) + (0.2 x0.35) = 0.48

This means that should the above landslide occur, a given person at that location will have a
48% chance of dying, or that 48% of the population density present at that location is expected
to perish.
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Table 4 - Example Calculation of Vulnerability Factors Used for Hong Kong Study

Likely Probability of Death for Differen: Ranges of Shadow Asgle {8) of Affected Person with Respect to Slope Crest Frequency of occurtence of
landslides (of a giver slope type)
" - " having different ranges of debris
>60" 55 - 60* 50 - 55 45_-50' 4o - 45 35 - a0e I - 35 I3 - 30" | vel distances measured in terms
of debris mobility angle, a
0.95 0.95 .95 0.95 0.95 0.50 .20 0.05 5% of cases
©55) ©95) ©.95 ©.55) ©99 {©.95) 0.60) ©.20) Rt
0.95 0.95 0.95 Q.95 .60 0.20 0.05 G0% of cases
with o = 32.5%
(0.95) (0.95) (0.95) ©.95) 0.9% 0.650) {0.20) (£2.59
0.95 0.95 0.95 0.60 0.0 0.05 35% of cases
with & = 37.5*
(0.95) .85 (0.95) {0.95) {0.60) (0.20) (:2_59
0.95 0.95 0.95 0.53 0.48 017 0.04 0.0025 Vulnerability
Factor
{0.95) {0.95) 0.95) (0.95) (0.83) 0.48) ©.1%) ©.01) Calculatsd
- S —
Legend ¢
. Notz: The above tables are applicable for toe Eacilities of a cut slope with an cstimated
0.2 = likely probability of death for 2 . faiture volume ranping from 500m’® to 2000 m®. The figures in the Lop table are hased
petson in a byijding given the . on judgement, huving regand to the type of facility, its proximity to the feature and
- impact of the landslide, =t & given whether it is a toe or crest feature, its location in relation to the reach of the debris
range of o and 8. (hence accounting for the likely depth of debris ot the affected facility) and the degroe
of protection afforded o persons by the Eeiliry.
{0.6) = likely probability of death for a
person on a road given the impact
of the landslide, at & given range of
o and 8.

The corresponding vulnerability of a person inside 2 building at the same location in front of
the slope is given by the following :

0.6 x0.05) + (0.2x0.6) + (0.05x0.35) =0.17

The above illustrates the effect of the different degree of protection afforded to persons by
different types of facility. In the above example, the vulnerability of a person within a building
to loss of life given the above landslide is more than 50% less than a person on a road at the same
location. :

This example corresponds to one of the hazards for the slope. In practical cases, different
tables need to be prepared for the crest and toe facilities for each of the landslide hazards
considered in the present hazard model. The degree of refinement is related to the complexity
of the hazard mode! adopted.

7.5 Discussion

Although the consequence framework as illustrated in this paper has been developed for Hong
Kong conditions, the basic concepts are, in principle, applicable to different conditions in other
countries and the framework can be extended as appropriate.

In evaluating the results of consequence assessments using the proposed framework, it is
instructive to consider whether the assessment errs on the conservative side or not. The following
simplifying assumptions made in the generalised consequence model in its present format are
known to be conservative :

(a) The travel distance of landslide debris has been assessed assuming the failure involves the
slope crest (this represents the worst case; in reality, some landslides are partial failures
that involve the slope body below the crest with a smaller influence zone on toe facilities
and little effect on crest facilities and the available data in Hong Kong suggests that some
70% of the failures involve the portion of the slope near its crest.
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(b) The mobility angle of the debris is calculated with respect to the crest of the slope rather
than the crest of the failure scarp (as in the case of apparent friction angle) - this is a
conservative assumption, particularly for large-scale or deep failures, because the travel
distance will have been over-estimated. However, it is an expedient assumption as the
influence zone is more readily defined with respect to the slope crest without the need to
predict the depth of failure. In Hong Kong, the vast majority of landslides involve
shallow failures and the degree of conservatism implied by the above simplifying
assumption is not excessive.

Although the somewhat conservative assumptions will result in a slight overestimate of the

consequence and hence the risk, it is considered that the relative ratio and distribution of the total
risk is unlikely to be greatly affected.

8 LANDSLIDE CONSEQUENCE CLASSIFICATION SYSTEM FOR ROADS

Prior to the development of the generalised consequence model as described previously, the
authors took part in formulating a landslide consequence classification system for roads based on
quantified risk considerations. This classification system was further extended in the course of
developing the generalised landslide consequence model as described above. A brief description
of the salient aspects of the consequence classification system for roads is given below.

Before formulating the landslide consequence classification system for roads, reference was
made to the available historical landslide data to see if a simple system can be derived. One of
the main observations is that the limited data available are very sensitive to "near-misses” and
other factors that affect the casualty figures, such as changes in traffic density over the years. In
view of this, it was concluded that historical data cannot be relied upon and recourse needs to be
made to a more analytical approach based on a risk framework.

The method for assessing the consequence of landslides affecting roads involves the
consideration of the relative likelihood of fatalities with respect to a 5-tier facility grouping
system. The expected number of fatalities given a reference landslide is assessed with due account
taken of the temporal presence of population within the influence zone. The consideration of a
reference landslide allows a realistic comparison of the different types of road with different
degree of usage in terms of landslide consequence.

The expected number of fatalities (i.e. PLL} in the event of a reference landslide is given by
the following equation :

N=YXW*F*P*E*A ... (3)
- :
where W = width of landslide plus adjustment for effective stopping distance
F = frequency of passing passengers (taken to be the product of average daily

traffic and average number of people inside a vehicle)

P = probability of death due to being caught in the reference landslide

E = extent of the landslide (i.e. number of lanes affected)

A = adjustment factor for actual proportion of normal road usage at the time
of a landslide

v = speed of vehicles

In considering the influence zone of the reference landslide, the extent of the reference landslide
is taken to affect up to three road lanes and that the effective width of the landslide is increased
to allow for the sight distance and stopping distance of vehicles. Thus, the area of the influence
zone is defined.

In assessing the temporal presence of population at the time of occurrence of the reference
landslide, the frequency of the passing passengers being within the influence zone is considered
having regard to : ‘
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(a) average traffic flow (in Hong Kong, information on the annual average daily traffic,
AADT, is readily available, alternatively, traffic survey may be carried out to determine
the frequency of road usage at different times),

(b) the split of different modes of transport (i.e. relative distribution of cars and buses),

(c) average number of people in a vehicle, and

(d) average speed of the vehicles.

An adjustment is also made for the likely proportion of traffic density relative to normal road
usage at the time of a landslide. This accounts for the fact that the majority of landslides take
place at times of severe rainfall during which time the overall degree of usage of the roads may
be less than average.

Suitable assumptions also need to be made regarding the likely probability of death for people
in a vehicle located on different road lanes. In doing so, reference is made to historical
information. Suitable allowance has also been made for the additional risk arising from users of
footpaths adjacent to roads.

The final format of the consequence classification system relates the type of road in terms of
facility group number to the actual average traffic conditions, taking into account the degree of
saturation relative to the design capacity of the road and the number of lanes of a road. Each of
the facility group has a corresponding expected number of fatalities for the reference landslide,
as calculated using equation (3).

9 APPLICATION OF GENERALISED CONSEQUENCE MODEL TO GLOBAL
QRA

The generalised consequence model as described above has been applied to a pilot territory-wide
QRA of man-made slope features (i.e. slopes and retaining walls) that were constructed prior to
the implementation of geotechnical control by the Hong Kong Government. These slope features,
which are potentially substandard, amount to a total of about 35,000. Some salient aspects of the
approach taken and the key findings are described below in order to put the application of the
generalised consequence model into context.

In the global QRA, the landslide hazard model adopted (Figure 6) has the following
components : -

(a) Types of Feature - namely, cut slope, fill slope and retaining wall (Figure 7).

(b) Mechanisms of failure - failure may take place via different mechanisms, each posing a
differing degree of hazard. In fill slopes, for instance, the landslide records show that the
dominant failure mechanisms are sliding, 'wash out’ (viz. failure induced by the scouring
action of running surface water) and liquefaction with the relative likelihood in the ratio
of 45% : 45% : 10%.

(c) Size of failure - for a given failure mechanism, the hazard may be classified according to
the size of failure, taking into account the height of the slope. For example, in the case
of fill slopes, the following classification has been adopted : <20 m’, 20 m* - 50m? 50m’
- 200m’, 200m® - 1000m? and > 1000m>. In addition, the possibility of knock-on effects,
such as scenarios involving escalation of failure consequences (e.g. small sliding failure
developing into a major 'wash out’), have aiso been considered.

Thus, a multitude of landslide hazards are considered (Figure 8). For instance, a fill slope that
is disposed to liquefaction failure with a volume in the range 200 m® to 1000 m’ will constitute
a specific hazard, whilst a cut slope disposed to typical rain-induced sliding failure with a volume
in the range of 50 m* to 200 md is another hazard. Each hazard will have its corresponding
frequency of occurrence and consequence. The likely maximum size of failure is related to the
height of the siope feature. In other words, the hazards posed by some of the larger-scale failures
are not credible for a relatively small slope and hence are not considered for such slopes.

Each hazard has its corresponding consequence, taking into account the characteristics of the
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Annex 1

Estimation of Failure Volume
Distribution
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Guide to Estimation of Failure Volume Distribution

General

The data preceding those for Repulse Bay Road A are from the SAR-wide
study [1]. This serves as a guide for deriving road specific values.

The first column on slope heights (ie the 2nd column overall) is based on map
data (ie, the 1977/78 Slope Catalogue). Therefore entries in this column are given
under the row sub-heading 'map data’. The second column on slope heights (ie
the 9th column overall) is based on field visits undertaken by the Consultants to
selected roads.

The entries in the 8th column overall (ie Probability Sum) is the slope height
distribution, estimated from volume distribution.

The entries in the last column overall (Total Sum), gives the size of the
distribution. For ex., for Repulse Bay Road A, the total sum 30 under 'map data’
refers to the number of slopes identified in maps whose height distribution is
given in the 2nd column. The total sum 22 under 'all incidents data' refers to the
total number of incidents (of upslope failures) reported and whose volume
distribution is given. The total sumn 16 under 'incidents with height data’ refers to
the number of incidents for which both failure volume and slope height are
reported.

Approach
The approach for deriving the volume distribution is as follows:

* where data was available from the 1977 /78 Slope Catalogue, the distribution
of slope height ranges were estimated. Based on the slope height distribution
(for the given road), the volume distribution {for the given road} is estimated
using SAR-wide volume distribution data;

For ex., for Repulse Bay Road A, proportion of slopes with height <10m is 0.7
based on map data. The percentage of failures < 20 m® from slopes of height
<10m is 81.5% based on the SAR-wide distribution. Therefore the proportion
of failures < 20m’ for Repulse Bay Road A is 0.7 x 0.815 = 0.571.

* considering all incidents of upslope failures, the failure volume distribution
for each road is estimated. This is given under 'all incidents’;

* where slope height is recorded for incidents, the volume distribution
corresponding to each slope height range is estimated. This is given under
'incidents with height data’;

The data given under ‘all incidents' and 'incidents with height data’ refer to
road specific data;

*» the modified volume distribution is derived as explained below. The
approach attempts to best represent the road specific historical data while at
the same time ensuring that certain high volume incidents for the
corresponding slope heights, although may not have occurred, are
nevertheless represented with a low probability.
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Basis

*» The volume distribution shall reflect the historical incident data for the given
road to the extent possible;

* Where the incidents do not cover the complete range of volume distribution,
the volume distribution based on slope heights from map data and the SAR-
wide study shall guide the allocation of probabilities.

For ex., there are no incidents with failure volumes >50m’ reported in Repulse
Bay Road A. However, the volume distribution derived from map data and
SAR-wide distribution indicates 7.5% probability of 50 to 500m’ failure
volume and 0.6% probability of 500 to 2000 m®. These values are used as a
guide to arrive at probabilities for higher volume ranges;

 While allocating probabilities for higher volume ranges, this has been limited
to mostly one higher volume range or at most two higher volume ranges only.
All volume ranges on the lower side are considered.

For ex., for Repulse bay Road A, probability for one higher volume range, ie.,
50 to 500 m® has been derived;

+ Where both 'map data’ and ‘incidents with height data’ does not include say,
data corresponding to slope height range >20m, the modified volume
distribution also does not contain any entry corresponding to this slope
height;

* Where 'map data' does not include slope height range say <10m, for ex., for
Tai Po Road B while the incident report data points to the existence of such a
slope height, the modified data includes entries on volume distribution
corresponding to slope height less than 10m. The volume distribution based
on 'incidents with height data’ is used as guide to derive modified volume
distribution.

This approach has also been adopted for roads for which slope height
information is not available from maps, for ex., for Tai Po Road A. Therefore
volume distribution based on 'incidents with height data' was adopted.
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Volume Distribution for Up Slope Failures along BRIL Rgads

Cut Slopes | SAR-wide Sloge Hexght- Yelume Distnbution
‘ Properticn of slopes of
\Proporicn of slopes of | 20to 50 [50t0S00 (500 to 2000 cormespording height
height/ volume correspanding hesght ‘<20 m3 m3 m3 m3 »20C0 m3 |Frobabiity Sum |based on field data Tctal Sum
<10m | 0815 | Q.180 0.023 0.002 Q.00
10 to 20m | 0 460 0.330 0,195 Q.015 Q.00
>20m | 0.2C0 0.450 0.270 0.G65 0.015 :
l ! i i
Repulse Bay Road A i ! \ |
Sjoge height proportion Dased on map data & volume distribution based on giobal incident data
<10m | 0.7 0.571 0112 0.015 0.0 0.000
10 to 20m ! 03 0138 0.099 0.059 0.005 0.0C0
>20m ! 0 0.0C0 ©.000 0.000 0.000 0.000
All hit i 0.7C9 0211 0.073 0.006 0.000 1.000 30
|
All incidents {road specific) 0.770 0.230 0.000 0.000 0.000 1.000 22
| :
Jolume distribution based on incidents where sloge height recorded :
<10m 0.625 0.188 0.000 0.000 0.000 0.813
10 to 20m 0.188 0.000 0.000 0,000 0.000 D.188
>20m 0.000 0.000 0.000 0.000 0,000 0.c00
All ht G.B13 0.188 0.000 0.000 0604 1.600 16
Modified volume distribution
<10m i 0.500 0.150 0.010 0.000 0.0C0 0.760
10 to 20m 0.160 0.050 0.030 0.000 0.000 0.240
>20m 0.008 0.000 0.000 0.000 0.0C0 0.000
Al hit 0.760 0.200 0.040 0.000 0.06C0 1.000
i
Repulse Bay Road B
Map data
<10m Q.71 0.579 0.114 Q.016 Q.01 0.000
10 to 20m a.15 0.065 | 0.050 Q.029 0.002 0.000
>20m 0,14 0.028 0.063 0.038 0.008 0.002
Alt nt 0.678 0.225 0.083 0.013 0.002 1.000 7
All incidents 1.000 0.000 0.000 0.000 0.000 1.600 4
Incidents with ht data
<10m l 1.000 0.000 0.000 0.000 0.000 1.000
10 to 20m | £.000 0.000 0.000 0.200 0.000 0.000 i
>20m ! 0.000 0.000 0.000 0.000 0.000 0.000 '
All ht ] 1.000 0.000 0.000 0.000 0.000 1.000 4
Maodified data
<10m 0.700 0.100 0.004 0.000 0.000 0.804
10 to 20m 0.100 0.050 0.006 0.000 0.000 0.158
>20m 0.010 0.020 0.010 0.000 0.000 0.040
Alj ht 0.810 0.170 0.020 Q.000 0.000 1.000
Victoria Road A
Map data
<10m Q.69 0.562 0110 0.016 0.001 0.000
10 to 20m a3 0.143 0.102 0.060 0.005 0.000
»20m [ 0.000 0.000 0.000 0.000 0.000
Al nt 0,705 0.243 0.076 0.006 0.000 1.000 18
All incidents 0.590 0.000 0.110 0.000 Q.CCo 1.000 g
incidents with ht data |
<10m : L0670 1 0000 0.000 €.000 0.000 0.670
10 to 20m i I Q000 0.000 €.000 G 00 0.000 0.003
>20m i 0.230 00c0 0.000 0.G00 0.000 0.330
All ht 1.000 0.000 0.000 0.000 0.000 1.000 3
Madified data
<10m 0.650 0.030 0.010 0.000 0.004 0.690
10 to 20m 0.150 0.020 | 0.020 0.000 0.000 0.180
>20m 0.040 0030 | 0050 0.000 0.000 {.120
All Rt 0.840 0,080 : 0080 0.000 000 1.000
Victoria Road 8
Map data
<10m 0.29 0.236 0.046 0.007 | 0.001 0.00G




184 -

Velume Distribution for Up Slope Failures along BRIL Roads

1 Proportion of slopes of
Proportion of siopes of 201050 |50+4e 500 (500 ta 2000 | cofresponding height
height/ volume |corresponding height <20m3  |m3 m3 m3 '>2000m3  Prcbability Sum |based on field data Totat Sum
1010 20m .71 0.327 0.234 0.138 0.011 0.000
»>20m C 0.000 0.000 oo 0.000 1.000
All ht 0.563 0.281 0.145 0.0114 0.000 1.000 21
All incidents 0.920 4.080 0.000 QCC0 ¢ 0.000 1.000 12
Incidents with ht data
<10m 0.88C 0110 2.000 0.c00 0.000 1.000
1010 20m 0.000 Q.0cC 2.000 0000 - 0.000 0.300
»20m 0.000 0.000 0.00d 0000 ¢ 0.000 0.00G
All bt 0.850 0.110 0.000 Qcc0 | 4000 1.000 8
T
Modified data
<10m 0.800 0.050 0.000 0.000 0.000 0.850
1010 20m 0.100 0.040 Q.010 0.000 0.000 0.150
=20m 0.000 0.000 0.000 0.000 0.000 0.00c
All hi 0.500 0.090 0.0 0.000 0.000 1.000
Chung Hom Kok Rd
Map data
<10m 0.69 0,562 Q.11¢ Q.016 0.001 0.000
10 t0 20m 131 0.143 0.102 Q.0E0 0.005 0.000
=20m o 0.00C Q.000 Q.000 0.000 0.000
All bt 0.705 0.213 Q.078 0.006 4.000 1.000 15
All incidents 0.750 0.250 0.000 0.000 0,000 1.000 4
Incidents with ht data
<10m 0.250 0.250¢ 0.000 0.060 {1.000 0.500
10 to 20m 0.500 0.000 0.000 0000 .000 0.500
»>20m 0.000 0.00C 0.000 0.600 2.000 0.000
All ht 0.750 0.25G 0000 0.600 2.000 1.000 4
Modified data
<{0m 0.400 0.200 R.020 00ce § 0.000 0.520
10 tc 20m 0.300 0.050 0.020 000C | 0.000 0.380
>20m 0.000 0.000 0.000 Q000 1 0.000 0.000
All it 0.700 0.280 0.050 Q.000 0.000 1.300
Kennedy Road
Map data
<10m 0.81 0.860 0.13¢ .19 0.002 - {.000
10tc 20m 0 0.000 0.000 2.000 0.000 0.000
>20m 0.18 0.038 0.086 0.081 0.012 0.003
All ht 0,698 0.215 0.070 0.014 0.003 1.300 15
All incidents 0.910 0.000 0.000 0.08G 0.000 1.000 ik
Incidents with ht data
<10m 0.620 0.000 0.000 0.000 0.000 0.620
10 to 20m 0.380 0.000 0.000 0.000 0.004 0.380
>20m 0.000 10.000 0.000 0.060 0.000 0.000 !
All nt 1.000 0.000 0.000 0.000 0.000 1.200 i g
!
Modified data i
<10m G.500 0.030 0.000 0.0co 0.000 0.530
106 to 20m 0.200 0.050 0.000 0.000 0.000 0.250
»>20m 0.010 0.030 0.030 0.050 0.000 0120
All ht 0.810 0.110 0.030 0.050 0.0co 1.000
Stubbs Road A i
Map data i
<10m 058 0.473 0.093 0.013 0.001 oooe
10 to 20m 0.42 0.193 0.139 G.082 0.006 0.000 ¢
>20m 0 0.00Q 0.000 5.000 0.000 poog |
Al ht 0666 0.231 0.095 0.007 0.00C | 1.000 12
Aj incidents 1.000 0.000 0.000 0.000 0000 1.000 4
i
Incidents with ht data
<10m ] 0 500 0 000 0.000 0.000 0.000 0.500
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Proportion of slopes of

Prapartion of slopes of 20w 30 |[50t0500 |S0C to 2000 carresponding height
height/ velume  |carresponding height <20m3 |m3 ma m3 =>2000 m3  |Prchability Sum |based cn field data Total Sum
100 20m 0000 0.000 Q000 0.C00 0.000 | 0.000
>20m 0560 0,000 Q000 0000 Q.20 ! 0.500
All ht | 1.000 0.000 0.000 0.000 Q000 | 1.000 2

i |
Modified data | !
<10m | 0.500 0.080 0010 0.000 0.000 | 0380
1010 20m 0.150 0.100 0.040 000 0.000 | 0.280
>20m 0.050 0.050 0.020 0.000 0000 | 0,120
All bt 0.700 0.230 0.070 oona 0.000 1.000
Stubbs Road 8
Map data |
<10m 1.75 061t 0120 0.017 0.002 0.000
10 ta 20m 013 0.060 0.043 0.025 0.002 0.000
>20m 0.12 0.024 0.054 0.032 0.008 0.002
All ht 0.685 0.217 0.075 .011 0.002 1.000 i1
Al incidents 0.500 0.000 0.500 G000 0.000 1.000 2
Incidents with ht data
<10m 0.500 0.000 0.000 0.000 0.000 0.500
10 to 20m Q.000 0.000 0.500 0.000 0.000 0.500
>20m 0.00Q 0.000 0.060 0.000 0.000 0.000
All ht 0.500 0.000 0.50G 0.000 0.000 1.000 2
Modified data
<10m 0.600 (.050 0.010 0000 0.000 0.680
10 g 20m 0.050 1.050 0.120 0.C00 0000 | 0.220
=20m 0,030 0.040 0.050 0.000 0.000 0.120
All bt 0.680 0.140 0.180 0.000 0.000 1.000
Nam Fung Rd i
Map data
<10m 0.75 0.611 0.120 0.017 0.002 0.000
10 to 20m o] Q.00 0.000 0.0C0 0.cca 0.08a
>20m 0.25 0.050 0.413 0.068 0.016 0004
All hit 0.661 0.233 0.085 0.018 0.004 1.000 4
All incidents 0.500 0.500 0.000 0.000 GO0 1.000 2
Incigents with ht data i
<1Crn 0.000 1.000 0.000 0.000 0.000 1
10 te 20m 0.000 0.000 0.000 0.000 0000 ! 0
>20m 0.000 0.000 0.000 0.000 0000 i 0
All ht 0.000 1.000 0.000 0.000 0000 | 1 1
Modified cata
<10m 0.50Q 0.250 Q.000 0.000 0.000 Q.750
10 to 20m Q.050 0.050 0.020 0.000 G.000 2120
>20m 0.030 0.050 0.050 0.000 0.000 | 2.130 ]
All ht 0.580 0.350 0.070 0.600 coon | 1.000

|
Isiahd Road !
Map data !
<10m 1 0.815 0.150 0.023 0.002 0.000
10 to 20m o] 0.C00 0.000 0.0C0 0.000 0.000
>20m 0 0.000 0.030 0.000 0.0C0 0.6co
All 1t 0.815 0.160 0.023 0.002 0.0C0 1 .0og 4
All incidents 0.8c0 0.200 0.000 0.000 2.GCO 1.000 5
—]

Ingidents with ht data
<10m 0.670 0.000 0.000 0.000 Q.00 067
10 to 20m 0336 0000 0,000 0.000 0.000 0.33
>20m 0.000 0.000 0.000 1.000 0.000 Q
Al ht 1.000 0.00C 0.0 0.000 0.000 1 3
Modified data
<10m 0.65¢ 0.150 0.000 0.000 0.000 0.800
10 to 20m 0.150 0.030 0.020 0.000 0.000 0.200
>20m 0.00C 0.000 0.000 10.000 0.000 0.000
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|F'r0portlon of slopes of
Proportion of slopes af 20te S50 |50t0 500 (500 to 2000 !corresDDnding height
height/ volume _jcorresponding height <20m3  'm3 m3 m3 >2000 m3 Probability Sum :based on field data Total Surn

Al ht 0.880 0.180 0.020 0.000 000 1.00¢

H
i

Cape Collinson Rd A

Map data ! !

<10m 0.59 0481 | 0084 0.014 C.001 0.000

10 te 20m G35 0161 ¢ Q.116 0.Ced 0.005 0.000

>20m 0.06 0.012 o027 Q0.016 0.004 0.001

All ht 0.654 0.237 0.088 0.010 G.001 1.000 17
All ineidents 0.260 0.000 0.140 0.0G0 0.000 1.000 7

Ingidents with ht data

<10m 0.710 0.000 0.000 0.00C 0.000 0.71 H

10 to 20m 0.150 0.000 0.000 0.000 0.000 0.5

>20m 0.000 0.000 0.140 0.000 0.c00 0.14

All hit 0.860 0.000 0.140 0.00G 0.000 1 7
Mcdified data

<10m 1 0650 0.050 0.010 0.000 0.000 0.710

10 to 20m 0.100 0.050 0.020 0.000 0.000 0,170

>20m 0.020 0.020 0.070 0.010 0.00C 0.120

All ht 0.770 0.120 0.100 0.010 0.000 1.00C

Cape Colfinson Rd B

Map data

<10m 0 0.000 0.000 0.000 0.500 0.000

10 {e 20m 1 0.460 0.330 0.195 0.015 0.000

>20m v] 0.000 0.000 0.006 G.000 0.300

All hit 0.460 0.330 0.155 C.015 0.000 1.000 1
All incidents 0.340 0.330 0.000 0.330 £.000 1.000 3

Incidents with ht data

<10m \ 0.000 0.000 0.000 0.000 0.000 0

10 to 20m I 0.340 0.330 0.000 0.330 0.000 1

>20m i 0.000 0.000 | 0000 0.000 0.000 ) !

Al ht ' 0.340 £330 | 0.00 0330 0.000 1 3
Modified data { }

<10m {0000 0.000 £.000 0.000 | 0.00C 0.000

10 to 20m 0.350 0.300 0,200 0150 | 0.000 1.000

>20m 0.000 0.000 0.000 0.000 0.000 0.000

All it 0.350 0.300 0.200 0.150 0.000 1.000

Yee King Rd

Map data

<1Cm 0.38 0.310 0.061 0.009 0.001 0.000

10 to 20m 0.5 0.230 0.165 0.098 .008 0.000

>20m 0.12 0.024 0.054 0.032 0.008 0.002

All ht 0.564 0.280 0.139 0.016 0.002 1.000 8
All incidents 1.000 0.000 0.000 0.000 0.000 1.000 3
Ingidents with ht data

<10m T 1.000 | 0.000 0.000 0.000 0.000 1

10 to 20m ! 0.000 0.000 11.000 0.000 0.000 o !

>20m 0.000 0.000 0.000 : 0.000 0.000 [ i

Ail it ! 1.000 0.000 ©.000 0,000 0.000 1 2
Modified data i

<10m 0.500 0.050 0.00G 0.000 0.000 0.550

1015 20m 0200 | 0.100 0.050 6.000 0.00Q 0.350

>20m 0050 | C.030 0.020 0.000 £.000 0.100

All ht 0.750 0.180 0.070 0000 0.000 1.000

Magazine Gap Road

Map data

<10m 0.8 0.652 0.128 0.018 0.002 0.000
10 to 20m 0.2 0.052 0.066 0.039 0.003 0.000
>20m 0 0.000 0.000 0.000 0.000 0.000

All ht 0.744 0.194 0.057 0.005 0.000 1.000 20
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Progortion of sleges of |
Proportion of siopes of 20050 |50to 500 1500 ta 2000 : corresponding height |
height/ valume |carresponding height <20m3 |m3 [m3 m3 »2CG0 m3  :Probakility Sum [based on field data ‘Total Sum
All incidents 0.810 130 0.060 a.0ca J.Ccca 1.000 16
Incidents with ht data
<10m 0.650 Q160 0.6000 0.000 Q.CCC 0.85
10 to 20m 0.150 00c0 @ 0000 0.000 0.0C0 0.15 |
>20m 0.000 oooo 0000 0.000 0.0C0 0 !
Ail bt 0.84C 0.160 0.000 0.000 0.00G 1 13
Modified data :
<10m 0.850 0.080 0.010 0.000 ocoe 0.740
10 to 20m 0.150 0.050 0.050 0010 0,000 | 0.260
>20m 0.000 0.000 0.CCO 0.000 0.000 | 0.000
Alf ht 0.800 0.130 0.060 0.010 0.00¢ | 1.000
Peak Road A
Map data
<10m Q.69 0.562 0.110 0,016 0.00% 0.000
10 to 20m jake] 0.143 0.102 0.060 0.005 0.000
>20m 0 0.000 0.000 0.000 0,000 13.000
All ht 0.705 0.213 0,076 0.008 0.000 | 1.000 25
All incidents 0.670 0.000 0.330 0.000 0.000 ! 1,000 3
] i
Incidents with n{ data :
<10m 0.340 0.000 0.000 0.000 0.000 0.34
10 to 20m 0.330 0.000 0.330 0.000 0.000 0.58 1
>20m Q.000 0.000 0.000 0.000 ©.000 a |
All nt 0.670 0.000 0.330 0.000 0000 1 3
Maodified data |
<10m 0.400 0.050 0.010 0.000 0.000 | 0.480
10 to 20m 0.200 0.150 0.150 0.040 0.000 0.540
>20m 0.000 0.000 0.000 0.000 0.000 0.000
All ht 0.600 0.200 0.160 0.040 0.000 1000
Peak Road B ]
Map data
<10m 0.83 0.676 0.133 0.015 0.002 0.000
10 to 20m 017 0.078 0.086 0.033 0.003 0.000
>20m 4] 0.000 .000 0.000 {.000 0.00C
All ht 0.755 0.189 0.052 0.004 0.000 1.000 &
All incidents 1.000 0.000 0.000 0.000 0.000 1.000 5
Incidents with ht data
<10m 1.000 0.000 0.000 0.900 0.000 | 1
10 to 20m 0.000 0.000 0.000 0.000 0000 ¢ o}
>20m 0.000 0.000 0.000 0.000 0.000 0
All hit 1.000 § 0000 0.000 0.000 0.000 1 2
Modified data : :
<10m 0.820 ©.050 0.010 0.000 0.000 i 0.680 ;
1010 20m 0.080 0.030 0.010 0.000 0000 | 0.120 |
>20m 0.000 €.000 0.000 0.000 oo ! 0.000
All ht 0.500 0.080 0.020 0.0C0 o000 1.000
Pokfulam Road A :
Map data
<10m 0.4 0326 0.064 0.008 0.001 0.000
1C to 20m 0.8 0.275 0.198 0117 0.008 0.000
>20m Q £.000 0.000 0.000 1.000 0.000
All ht 0.602 0.262 0.126 0.010 0.000 1.000 10
All incidents 1.008 0.000 0.000 0.000 0.000 1.000 ]
Ingidents with ht data i
<10m i 0.670 i 0.000 0.000 0.000 0poo 057
10 %o 20m 0330 ¢ C.000 0.000 0.000 0.000 | .33
>20m 0.000 0.000 0.000 0.000 0.000 | 0
All ht 1.000 0.000 0.000 0.000 Q000 | 1 3
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Valume Distribution for Up Slope Failures along BRIL Roads

; Proportion of slopes of
Prapaortion of sicpes of 2050 [S0to500 500 ta 2000 : correspending neight
height/ volume |corresponding height <20 m3 m3 m3 m3 >2000 m3 Probability Sum |based on field data Total Sum
Modified data !
<10m 0800 | 0030 ! nooo 0.0C0 .000 3630
1G to 20m 03ca | 0050 | 0G0 0.000 0.000 3370
=20m 0.000 0.000 0.000 2.000 0.000 7000
Al nt 0.500 0.080 0.020 0.000 0.000 1.000
, -
Pokftram Road 8
Map data
<16m 0.6 0.489 0098 0.014 0.001 0.000 |
10 to 20m a.4 0.184 0.132 0.078 0.006 0.000 i
>20m 0 0.000 0.000 0.000 0.000 0.060
All ht 0.673 0.228 0.082 0.007 i Q.000 1.000 15
i
All incidents 0.670 0.330 0.000 0000 ! Q.0o00 1.000 3
Incidents with ht data
<10m 1,000 0000 0.000 {.000 0,000 1
10 to 20m 0.000 0.000 Q.000 02.000 0.000 a
>20m 0.000 0.000 0.000 0.000 Q.000 1]
All ht 1.000 0.000 0.000 3.000 0.000 1 1
Modified data
<10m 0.500 0.150 0.010 0.000 0.0C0 0.660
1010 20m 0.200 0.100 0.040 0.000 0.000 0.340
>20m £.000 0.000 0.000 0.000 0.000 0.000
All bt 0.700 0.250 Q0.050 0.000 (.000 1.000
Tai Hang Rd
Map data
<10m G.48 0,391 0.077 0.011 0.001 0.000
10 o 20m C.48 0.22% 0.158 0.094 | 0.007 0.000
>20m ! C.04 0.008 0.618 0011 | 0.003 0.001
All ht i 0.520 0.253 01195 ¢ 0.ONM 0.001 1.000 23
|
|
All incidents 0.920 0.080 0.000 0.000 0.000 1.000 25
Incidents with nt data |
<10m 0.630 0.000 0.000 0.000 0.000 0.63
10 to 20m 0.250 0.120 0.000 0.000 0.000 0.37
>20m 0.000 0.000 5.000 0.000 0.000 o]
All ht 0.880 | 0.120 0.000 0.000 £.000 1 16
Muodified data
<10m 0.600 0.040 0.010 0.000 0.004 0.650 !
10 to 20m 0.2C0 0.080 0.030 Q.000 0.000 0.310 i
>20m 0.010 0.02Q 0.010 0.000 0.000 0.040 i
All ht 0.810 0.140 0.050 0,000 0.000 1.000
Tal Tam Rd
Map data
<10m 073 0.585 o117 0.7 0.001 0000
10 to 2Cm 0.22 0.101 0.073 0.043 0.003 0.000
>20m 0.05 0.010 0.023 0.014 0.002 0.001
All ht 0.706 0212 0073 0.008 0.001 1.000 4
All incidents 1.000 0.000 0.0C0 0.000 0.000 1.000 10
;
Incidents with ht data
<10m 0.830 0.000 0.000 0.000 0.000 0.83
10 ta 20m 0,170 0.000 0.000 0.000 0.000 017
>20m 0.000 0.000 0.000 0.000 0.000 0
All kit 1.000 0.000 0.000 0.000 0.000 1 5}
Modified data | i
<10m 0.710 0.050 0.000 { 0000 0.000 0.760
10 to 20m 0.150 0.040 0.010 0.000 0.000 0,200
>20m 0.010 0.020 0.010 0.000 0.530 0.040
All ht 0.870 0.110 0.020 0.000 0.000 1.000
Tai Po Road A
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H Proportion of siopes of
Pracertion of slopes of 01050 [50t0500 (500 ta 2000 ! ‘corresponding heignt

height/ volume |correspending height <20m3 |m3 m3 m3 »>2000 m3 .Probabiity Sum tased on field data Total Sum

Map data 1

<10m a 0.000 0.000 0.000 0.6co 0.000

10 to 20m 3 0.000 0.000 0.000 0.000 0.000 |

>20m 4] 0.000 0.000 0.000 0.0C0 0000 |

All ht 0.000 0.000 0.000 0.Coe 0ooa i 2.00a | 0

All incidents 1.000 0.000 0.000 0.000 0.000 ! 1.060 | 1
[

incidents with ht gata :

<10m 0.000 0.000 0.000 0.000 0000 | 0.600

10 to 20m 1.000 0.000 0.000 0.000 o000 i 1.000

>20m 0.000 0.000 0.000 0.000 Qooo i 0.000

I it 1,000 (000 0.000 0.000 0000 | 1.000 1
]

Modified data

<10m 0.000 0.000 0.000 0.000 0.000 0.000

10 to 20m 1.000 0.000 0.000 0.000 0.000 1.000

>20m 0.000 0.000 0.000 0.000 0.000 0.000

Alf ht 1.000 0.000 0.000 0.000 0.060 1.000

Tai Po Road B

Map data

<10m d 0.000 0.000 0.000 0.000 0.000

10 to 20m 1 0.460 0.330 0.185 0.015 0.000

>20m 0 0.000 0.000 0.000 0.000 0.000

All ht 0.460 0.330 0.185 0.015 0.000 1.000 3

All incidents 0.570 0.290 0.140 0.000 0.000 4.000 7
|

Incidents with ht data i

<10m 0.430 0.140 0.000 0.000 0000 | 0.570

10 to 20m 0.140 0.0G0 0.150 0.000 0.000 0.250

>20m G.000 0.140 0.000 0.000 0.000 0.140

All ht i 0.570 0.280 0.150 0.000 0.0c0 1.000 7

i

Modified data

<10m 0.400 0.100 0.020 0.000 Q.000 0.520

10 to 20m 6.100 0.050 Q.080 0.010 0.000 0.280

>20m G.050 0.080 0.050 0.020 0.000 0.200

All ht 0.550 0.270 0.150 0.030 0.000 1.000

Tai Po Road ©

Map data

<10m 0 0.000 0.000 0.000 0.000 0.000

10 to 20m .67 0.308 0.224 0.131 0.010 0.000

»20m 0.33 0.068 0.149 0.089 0.021 0.005

All ht 0.374 0.370 0.220 0.032 0.005 1.000 3

All incidents 0.800 0.000 0.200 0.000 0.000 1.000 5

Ingidents with ht data

<10m 0.400 0.000 0.000 0.000 0o | 0400

10 to 20m 0.400 0.000 0.200 £.000 0000 | asoo

>20m 0.000 0.000 0.000 0.000 0.000 0.000

All ht 0.800 0.000 0.200 0.000 0.000 ! 1.000 5

Madified data

<10m 0.400 0.050 0.000 0.000 0.000 0.450

1010 20m 0.2C0 G100 ¢ 130 0.010 0.000 0.480

>20m 0.020 0.040 0.020 0.010 0.000 0.090

All ht 0,620 0.190 0.170 0.020 0.000 1.000

Kwun Tong Rd I

Map data i

<10m 0 0.000 0.000 0.000 0.000 0000 |

10 to 20m 0 0.000 0.000 0.000 0.000 o000 |

>20m 1 0.200 0.450 0.270 0.065 0.015

All it 0.200 0.450 Q.270 0.065 0.015 1.000 1

All incidents 0.000 0.670 0.330 0.000 0.000 1.000 3




Volume Distribution for Up Slope Failures along BRIL Roads

| | iProportion of slopes of
Proportion of slopes of | 201050 |[s0toS00 {s00ta2cCO | icorresponding height
height/ volume  |corresponding height <20m3  |m3 m3 m3 >2000 m3  |Probability Sum based on field data Total Sum
Incidents with ht data ! ‘ i ‘
<10m © 0000 0.500 0.000 OO0 o 0000 | 03 i
10 10 20m | 0ogo | 0.500 0.000 0000 9000 | 03 !
>20m [ 0O0o 0.000 0.0C0 0.C00 0.060 a
All ht 0.000 1.000 0.000 0.000 0.000 1 2
i

Modified data :
<1Cm 0070 10.250 0.020 3.C00 0.000 0.340 |
10 to 20m 0.050 0.200 0.1C0 0.000 0.000 10,350 i
»>20m ¢ 0.030 0.100 0.150 0030 0,050 0.310 ;
All bt 0150 0.550 0.270 0030 0.000 1.000

i i
Clear Water Bay Rd i ]
Map data i
<10m o] 0000 ¢ 0.000 0,000 Q.con C.000
10 to 20m o] 0.000 0.000 0.000 0.000 ©.000
>20m 0 0.000 0.000 0.000 0.000 0.000
All ht 0.000 £.000 0.000 0.600 0,000 0.000 o]
Al incidents 0,710 0.150 0.140 0.000 0.000 1.000 7
Incidents with nt data
<10m 0.670 0.170 0.000 1.000 0.000 0.84
10 to 20m 0.000 D.000 0.000 i 0.000 0.600 ¢
>20m 0.000 0.000 0180 ! 0.000 0.0C0 0.18
All ht 0.670 0170 0.180 0.000 0.000 1 B
Mudified data
<10m 0.880 0.10¢ 0.010 0.000 0.000 660
10 to 20m 0.080 0.040 0.040 0.010 0.000 .140
>20m 0.040 0,060 0.080 0.020 0.0c0 (0.200
Al ht 0.840 0.200 0,130 0,030 0.000 1.000
Saf Sha Rd
Map data
<10m 4] 0.000 0.000 0.000 0.000 0.000
10 ta 20m 4] 0.000 0.000 0.000 0.000 0.000
>20m a 0.000 0.000 0.000 0.000 0.000 !
All ht 0.000 0.000 0.000 0000 P 0000 0.cco 0

' i

Al Incidents 0.310 0.380 0.080 0.150 | 0.080 t 13
Incidents with ht data
<10m 0.000 0.470 0.060 0.000 0.000 oAir
10 to 20m 0.250 0.250 0.080 0.090 0.000 0.67
>20m 0.080 0.000 0.000 0.080 0.000 0.16
All ht 3.330 0.420 0.080 0170 0.000 1 12
Modified data
<10m 0.100 0.100 0.000 0.000 0.000 0.200
10 to 20m 0.200 0.200 0.080 0.080 0.000 0.560
>20m 0.050 0.070 0.050 0.060 0.010 0.240
All ht 0.350 0.370 0.130 0140 0.019 1.000
Tajf Mong Sai Rd A
Map data i i
<10m 0 y  0.000 0000 0.0C0 0.000 0.C00 i
10 to 2Cm [t} i 0000 0.000 0.000 0.000 0 00 |
>20m | [ 0.000 0.CC0 0.000 2.000 Q.CC0
Alt ht ; (.C00 0.000 0.000 0.000 0.0C0 0.000 0
Al incidents Q500 0000 0.000 | 0.500 {.0C0 1 2
Incidents with ht data i
<10m 0.500 0.000 0.000 0000 | 0000 0.5
10 to 20m 0.000 0.000 0.000 0500 ¢ 0000 05
>20m 2.000 0.000 0.000 0.000 0.o00 | 0
All ht 0.5C0 0.000 0.000 0.500 0.000 i 1 2
Mudified data
<10m 0.350 0.050 0.000 0.200 0.000 0.400 {
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Vaiume Distributicn for Up Slope Failures along BRIL Roads

; i ! Proportion of slages of !
Przpertion of sfopes of 20t 50 ]SO to SC0 {200 ta 2000 | ;ccrrespond[ng heght !
haight/ voiume |correspanding height <20m3  .m3 'm3 m3 1»>2000 m3  ;Probabiiity Sum ‘based on field data Tatal Sum
10 tg 20m 0.050 0050 | 0050 ; 0400 | Q0CO i 0.580 '
>Z0m Q006 . 0910 | 0020 ! 0020 | Qceco ; 0.050
All bt 040C . 0110 | 0070 i 0.420 ' J.Gcca l 1.000
i : ' i I
Tai Mong SalRd 8 : B ! f
Map data | | i : i
<10m i a 0.000 | 0.000 0.000 ! 0.000 0.000
10t 20m 4] 0.00¢ 0.000 0.000 ! 0.000 0.000
»>20m Q 0.000 0000 0000 | 0.000 0.000
All ht 0.000 C oo 0.000 0.000 0.000 0.000 1
Allincidents | 0.750 0.250 0.000 0.004 0.000 1 a
i i
|
Incidents with ht data |
<10m 0.250 0,130 Q.000 0.000 0000 | 0.38
10 to 20m 0.500 0.120 0.000 0.000 0.000 0.862
>20m (Q.000 0.00C 0.000 0.000 0.000 0
All ht 0.750 0.250 0.000 0.000 C.000 1 j 3
T
Modified data
<10m 0250 | 0,100 0.010 0.0c0 0.000 0,360
10 to 20m 0450 | 0.120 0.060 0.010 0.000 0.640
=20m 0.000 0.000 0.000 0.000 0.000 0.000
All hit 0.700 0.220 0.070 0.010 Q.000 1.000
Tai Mong SaiRd C
Map data |
<10m ¢ g 0.000 0.000 0.000 0.000 2.000
10 to 20m o] 0.000 .000 0.000 0.000 1.000
>20m ; o] 0.000 0.000 0.000 0.000 0.00C
Al nt : 0.000 0.000 0,000 {1.000 0.000 0.0800 4]
All incidents 0.500 0.000 0.500 0.000 0.000 1 2
{ncidents with ht data .
<1Cm 0.500 0.co0 0.000 0.000 0000 i 05
10 to 20m 0.000 0.060 Q.500 0.400 0.000 0.5
>20m 0.000 0.000 0.00G 0.000 0.000 Q
All ht 0.500 0.000 0.500 G000 C.000 i j 2
Modified data
<10m ) _ 0400 | D00 0.000 0.000 0.060 0.500
10 to 20m 0.050 | 0.100 0.300 0.050 0.000 0.500
>20m 000 | 0.000 0.000 0.0ca 0.000 0.000
Alf ht 0.450 0.200 0.300 0.050 0.000 1.000
Tai Mong Sai Rd D
Man data
<10m 8] 0.000 0.000 £.000 0.000 0.000
10 to 20m Q 0.000 0.000 0.000 0.000 0.000
>20m ; 4] 0.000 0.000 0.000 0.000 0.000
All ht ; G.000 0.000 0.000 1.000 0.000 0.0C0 J
All incidents 1.000 0.0oa 0.000 0.000 0000 1 2
]
ricidents with ht data
<1Cm 1.000 0.0c0 0.000 | 0.000 0.000 4
10 to 20m 0.000 {.0c0 0.000 | 0.009 0.000 a
=20m 0.000 0.000 0.000 ¢ 000 0000 a
Al ht 1.000 ! ao000 b 0000 0.0C0 ocoo | 1 2
H 1
Muodified data | ;
<10m 0.8c0 @ 0200 0.000 | 0.000 0.coQ 1.000 |
10 to 20m 0000 | 0.000 0.000 0.000 0.000 0.000
>20m 0.000 0.000 G.000 0.000 0.000 C.000
All Nt 0.800 0.200 0.000 0.000 0.000 1.000
Castie Peak Road ]
Map data | |
<1Cm E 022 £179 | 0035 0.005 0.000 0.000 05
10 tg 20m | 073 0.345 0.248 Q.146 0.011 0.000 i 0.4
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VYeolume Distribution for Up Slope Failures along BRIL Roads

Propartion of slopes of
;Proportion cf slopes of 20t050 (50t 500 [S00to 20CC corresponding height
height/ volume corresponding height <20m3 Im3 m3 m3 >2000 m3  |Prctabiiity Sum |based on field data i Total Sum
>20m 0.03 G.006 0.014 0.008 0.002 0.C00 01
All ot 0.530 0.2968 0.159 0014 0600 1.000 32
All :ncidents 0.481 0.333 0111 0.075 0.0C0 1.000 27
Incidents with ht data
<10m 0.250 0,130 0,050 0.050 0.0C0 0.45
1010 20m 0150 0100 0.05G 0.000 0.000 1.3
>20m i 0.050 0.150 0.000 0.050 0.000 3.25 !
All ht i 0.450 0.350 0.100 0.100 0.00o 1 ‘; 20
Modified data
<10m ? 0.230 €. 100 0.050 0.050 0.000 2.430
10 to 20m 1 0.150 0.160 (.050 0.01¢ 0.000 0.310
»20m 0.050 0.080 0.080 0.050 0.000 0.260
Adl ht 0.430 0280 Q.180 0.110 0.000 1.00Q
Tuen Mun Road A
Map data
<10m 0 0.000 0.000 0.000 0.000 0.000 0.1
10 to 20m 0.75 0.245 0.248 0.145 0.011 0.000 0.4
>20m ! 0.25 0.050 0.113 0.068 0.015 0.004 0.5
Adl ht : 0.385 0.360 0.214 0.028 0.004 1.000 4
All Incidents ; 1.000 0.000 0.000 0.000 0.000 1.000 2
|
Incidents with ht data
<10m | £.000 0.000 0.000 0.000 0.000 0.000
10 to 20m 0.000 0.000 0.000 0.000 0.000 0.00C
=20m 0.000 0.000 0.000 0.000 0.000 0.000
All ht 0.000 0.000 0.0c0 0.000 0.000 0.006 1]
Modified data :
<10m 0.000 ¢ 0.000 0.000 0.000 0.00¢ 0.000
10 to 20m 0650 | 0100 0.050 0.000 0.000 0.800 {
>20m 0110 | 0.050 0.030 0.010 0.000 0.200 i
All ht 0.760 G.150 0.080 0.010 0.000 1.000 {
| |
Tuan Mun Road 8 '
Map dala
<10m O 0.0c00 Q.000 0.000 0.000 0.000 0.1
10 to 20m 0.32 0147 0.108 0.062 0.003 0.000 0.4
>20m 0.58 0.136 0.308 0,184 0.044 0.010 0.5
All ht 0.283 0.412 0.245 0.048 0.0 1.000 19
All incidents 0.500 0.300 0000 0.000 0.000 1.000 ] 2
Incidents with ht dJata
<10m 0.000 0.000 0.000 0.000 0.000 0.0C0
10 to 20m 0.000 0.500 0.000 0.000 0.0C0 0.500
»>20m 0.500 0.000 0.000 0.000 0.00C 0.500
All ht 0.500 0.500 0.000 0.000 0.00G 1.000 2
]
Modified data |
<10m 0.000 0.000 0.000 0.0C0 0.000 0.000
10 to 20m 0.100 G.300 0.050 4.000 Q.00 ! 0.450
=>20m 0.350 0.100 0.060 0.040 0000 1.550
Al ht 0.450 0.400 0.110 0040 0000 i 1.000
1
Tuen Mun Road C i
Mag data !
<10m Q 0.000 0.000 0.000 0.200 C.000 0.1
10 ta 20m 0.42 0.1583 0.139 0.082 0.006 0.000 0.4
>20rm 0.58 0116 0.264 0.157 0.038 0.009 Q.5
All bt | 0.309 0.400 0.239 0.044 0009 1.000 12
' 1
All incidents | 0.670 0.330 0.000. 0.000 0.000 1.000 i 3
|
incidents with ht data
<10m 0. 000 0.000 0.000 0.000 0.000 0.000
10 to 20m 0000 | 0.000 0,000 0.000 0.000 0.000
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Volume Distribution for Up Slope Failures along BRIL Roads

i |Proportion of slopes af
Propartion of slepes of 20ta50 |S0to E0U  |SCO to 2000 'corresponcmg height
height/ velume corresponding hesght <20m3 m3 m3 m3 '>200C m3  {Prcbability Sum !hased an field data Tatal Sum
>20m 0.000 0.000 0.000 0.000 0.0co 0.000 ]
All 1t 0.000 Q.0C0C 0.000 0.000 Q.000 0.000 0
Madified data i
<10m 0.000 0.000 0.000 0.000 0.00¢ 0.000 i
10 to 20m 0.400 0.100 0010 . 0.000 D000 0.510 )
>20m C.200 0.200 0080 | 0010 | 0.000 00.480
All ht 0.600 0300 © 0.090 0010 | 0000 1.000
| i
Tuen Mun Road D
Map data |
<10m 1 02 0.163 | 0.032 0.005 0.000 0.000 0.1
10 to 20m 04 0184 | 0.132 0.078 0.008 0.000 04
>20m 0.4 0080 | 0.180 0.108 0.026 C.006 0.5
Al ht 0427 | 0344 0.1%1 0032 0.006 1.000 5
Adl incidents 1.000 0.000 0.000 Q.000 0.000 1.000 1
Incigents with ht data
<10m 1.000 0.000 0.000 0.000 0.000 1.600
10 to 20m 0.000 0.000 0.000 0.000 0.000 0.000
>20m 0.0C0 0.000 0.000 0.00C 0.000 0.000
All hi 1.000 0.co0 0.000 0000 | Q000 1.000 1
Modified data |
<10m 0.500 Q.050 ¢ 0.000 0.000 0.000 0.550
10 to 20m 0.150 0.050 1.020 0.000 0.000 0.220 !
>20m 0.050 0.100 0.080 0.000 0.000 2.230 i
All ht 0.700 3.200 0.100 0.000 0.000 1000
Route Twisk A
Map data
<30m 0 i 0.000 0.000 0.000 ©.000 £.000 0.5
10 to 20m .75 0.345 0.248 0.146 0.011 0.000 0.5
>20m 0.25 0.050 0.113 0.068 0.016 0.004 0
All ht 0.395 0.360 0.214 0.028 0.004 1.000 ]
All incidents 0.500 0.080 0.420 Q.C00 0.000 1.0C0 12
Ingidents with ht data
<10m 0.290 0.000 0.000 0.C00 0.000 0.280
10 to 20m 0.140 0.140 0.280 0.0c0 0.000 0.5870
>20m 0.000 0,000 0.140 0.0C0 0.0C0 0,140
All ht 0.430 0.140 0.430 0000 | 0.000 1,000 7
! i

Mogified data
<10m 0.200 0.080 0.000 0.000 0.000 0.250 !
10t 20m 0.150 0.100 G.240 0.010 0.000 0.500 |
>20m 0.050 0.080 0,100 0.020 0.000 0.250 i
All ht 0.400 0.230 0.340 0.030 0.000 1.000
Rourte Twisk B
Map data
<10m 0 | o0.000 G.000 0.000 0.000 0.000 0.5
10 to 20m 1 0 460 0.330 0.185 0.015 0000 0.5
»20m & 0 o6 0.000 0.000 0.000 0.000 0
All nt 0.460 0,330 0.195 0.015 0.000 1.000 &
All incidents 1.000 0.000 0.000 0.000 0.000 1.000 ! 3

! |
Ingidents with ht data ! :
<{0m 1.000 0.000 G.000 0.006 0.000 1.000 i
1010 20m 0.000 0.000 0.000 0.000 0.000 0.000 |
>20m 0.000 0.000 0.000 0.000 0.000 0.000
All ht 1.000 0.000 0.000 0000 0.000 1.000 2
Madified data i !
<10m 0.500 0.050 0.000 C.000 0.000 0.550 1
10 to 20m 0.300 0. 100 0.020 0.200 0.000 0,450 |
>20m 0o 1 0000 0.000 Q.0500 0000 (.000
All ht 0800 | 0150 0.050 0.000 0.000 1.000
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Volume Distribution fer Up Slope Failures aiong BRIL Roads

Proportion of slopes of
Proportion of slopes of 20t05C [S0to 500 |SCO to 2000 caorresponding height
reignt/ volume  |caorresponding height <20m3  |m3 m3 m3 >2000 m3  |Probatility Sum {based on field data Tctal Sum
Route Twisk C ]
Mag data |
<10m 0 0.000 0.CC0 0.CC0 0.000 0.000 0.5
1010 20m ‘ o 0,000 0.000 Q.00 0.000 0.000 0.5
>20m ! 0 0.000 0000 0.0C0 0.000 0.000 a
All bt ! 0,000 0.0Co QqCco 0.000 0.000 Q.000 0
I
! L
All incidents 1.000 Q.000 bl 0.000 0.000 1.000 2
I
incidents with nt data |
<10m 1.000 0.000 0000 : 0.000 0.000 1.000 !
100 20m 2.000 0.000 Q000 ¢ 0000 0.000 0000 i
>20m 2.000 0.000 0000 | 0000 C.000 0.000 :
All ht 1.000 0.000 0000 | 0.000 0.000 1.000 2
Modified data
<10m 0.800 0.050 0.000 0.000 0.000 0.850
10 to 20m 0.100 0.050 0.000 0.000 0.000 0.450
>20m 0.000 0.000 0.000 0.000 0.000 0.000
All ht 0.900 0.100 0.000 0.000 0.000 1.00Q
South Lantau Road A
Map data
<10m J 0.060 0.000 G.000 0.000 0.00C
10 to 20m Q 0.000 0.000 0.0G0 0.000 0.000
>20m a 0.0C0 0.000 0.060 0.0C0 0.000
Alt hit 0.0c0 0.000 0.000 Q000 | 0000 C.000 o]
All incidents 0.270 0.670 D.060 0.000 0.000 1.000 15
Incidents with ht data
<10m 0.150 C.380 0.080 0.000 0.000 0.51
1D to 2Cm 0.080 0.230 0.000 0.000 0.000 0.3
>20m 0.080 C.000 0.0C0 0.000 0.000 0.0d
Al ht 0.310 0.610 0.080 0.000 0.000 1 i 13
Modified data
<10m 0.150 0.350 0.020 0.000 0.000 0.550
1010 20m 0.100 0.200 0.040 0.010 C.000 0.350
»20m 0.050 0.030 0.020 0.000 C.000 0.100
All it 0.300 0.580 0.110 0.010 C.000 1.000 |
i ]
South Lantau Road B |
Map data
<1Cm o} 0.000 0.000 0.000 0.000 0.000
10 to 20m Q 0.000 0.000 0.000 0.000 Q.000
>20m ] 0.000 0.000 0.000 0.600 0.000
All ht Q0.000 0,000 0.000 0.000 0.000 0.000 g
All incidents 0.200 0.400 0.2600 0.2c0 0.000 1.000 5
Incicents with ht data )
<10m 0.250 0.000 0.000 0.000 1 0.000 0.25
10 to 20m 0.250 0.000 0.250 0.250 0.000 0.75
>20m 0.0C0 0.000 0.0C0 0.000 0.000 0
Ail nt 0500 ! 0000 0.250 0.250 0.000 1 ! 4
Medified data :
<10m 0200 0,100 0010 | 0000 0.000 0.310
1010 20m 0.05¢ 0.160 0.150 0.150 0.000 0510
>2Cm 0,020 0.050 0.050 0050 a0 0.180 !
All hit 0.270 0310 0.210 0.200 0.010 1.000 ;
i
South Lanlauw Road C
Map data
<10m 0 0.000 0.0C0 0.000 0.CC0 0.000
10 to 20m 1 0.460 0.330 0.195 0.015 0.0c0
»20m 0 0.000 0.000 0.000 0.0C0 (.000
Al ht 0 460 0,330 0.195 0015 | 0000 1.000 1
Rl
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Voiume Distribution for Up Slope Failures along BRIL Roads

i | Prapartian of slopes of
Przcertion of slopes of 20050 |50to 500 SSDD to 2000 | cerresponding height
height/ volume  |corresponding hewght <20 m2 m3 m3 Im3 »>2000 m3  Probacility Sum |based on field data Total Sum
Al incidents 0.EQD 0.200 00 | 0.000 0.000 1.000 5
Incidents with ht dara
<10m 0.250 0.0C0 0.Cco 0.000 0.000 0.25
10 t0 20m 0.280 0,260 0.250 0.000 0.000 . 0.75
>20m 0.CG0 0.000 0.CCO Q.000 0.000 i 2
All ht 0.500 0.250 0.280 G.000 C.000 1 4
Modified data
<10m 0.3ca 0.080 0.010 0.0C0 0.000 0.380
10 to 20m 0.3C0 0150 | 0.150 0.010 0.000 0.510
>30m 0.0C0 0000 i 000 0000 0.000 (.Q00 i
All ht 0.6C0 0230 | 0,160 0.01¢ Q000 1.000




Volume Distribution for Down Slope Failures Along BRIL Roads

Terrilory-wide_ \_.-olume dislrpution for fill slope fallures

o “lneightvel | <20 | 201050 | 5010200 | 200to 1000 | 1000 R . :
T R I R T T T 05 0ol | ) ) T
T o oty IR >2am 077 | 0.4 0.05 0.01 003 ] J
Localion Road Section Progoriion of incidents for each volume range Proportion of slopes with height _ Volung distibution based on temitary-wide data Volume dislribulion muodified}
<20 | 201050 | 5010200 | 200tc 1000 | =1000 | Tolal No| <20m >20m Tolal no. considering slope height proportion <20 201050 | 5010200 I| 200 to 1000 i >1000
T B <20 | 201056 | 010200 | 200to 1000 | »t000 | | | ¢
He T A’ 0B0 | 014 0.05 .01 000 | 008 0.20 aro | o013 oco
HK Cape Callinsan Road 18 T T 000 0| e T Tooe ¢ oo
HK Chuing Hom Kok Hoad |- 1 YTV - TN 0os 0o i o0
HK Istand Road L 1 LN 0 2 0.80 014 | oos 001 0os gos L ood
HK “Kennedy Road : i P TTTTTETT 8 | nee | o4a | pos | oo 000 000 oo
MK [Magarine Gap Road |- 1 R T R pso | o1 | eos | oot 008 oo 00
T Nam Fung Road - ' e ’ B : i ) T e 0_05 [
‘|Peak Road A 1 1 8| on R 080 | 014 0.05 0.01 oo oo 0 oo
Peak Road B ’ 0 LN I O B R 014 | 005 | 001 oo 000 0o
“|Pokfutam Read T A Ty B [ 005 | o001 005 000 oo
Pokfulam Road 16 ] 0 005 0.01 0ao ooa ooo
Repulse Bay Raad 1A 043 014 TFT T ‘o7 TR 1 oes 1T oot 0.35 0.10 000
“\Repaise BayRoad A ' U L 00s a1 oo 002 o oo
Siubbs Road A 0 R 7 0.80 044 | 005 | o601 ooo 000 060
HK 7 |SwhosRoad T 8 S TR Ty 080 | 014 0.05 0ol oo “0to 000
T ¥ ai Hang Road R h 3 075 025 12 079 | 01a 0.05 0.01 oos 0ot ! 0w
Tai Tam Road : R 0 o 0.0% 0.00 000
Victona Road A o TR e ] Tamo 0.00 0.C 00
TVicsaria Road 8 0
Yes King Road - “oon
Clear Watar Béy' Hoad |- 0o
Kwun Tong Road - 0 0\)
Sai Sha Road - oo
Tai Mang Tsai Road (A 000
“{7ai Mong TsaiRoad ' [B 000
Taé Mong Tsai Road  |C a00
“|TaiMong Tsai Road {0 000
Tai Fo Faad T A ao0
TaiPoRoad 3] 200
“|Tai Po Roact ¢’ 000
|Eastia Paak Road - coo
Routa Twisk A K | oo
Routa Twisk s 1 ¢ o0
"|Route Twisk ¢ - | 000
Sauth Lantau Road A T . ¢ooot
South Lantau'Road  |B BN 025 | o7 T I I L
"|soiith Lantau RoadJ¢ T 000 | aoo | poo | goo | 000
Tuan Mun Hoad A 1 067 | 033 3 079 | 014 | 005 001 oBs | 010 004 o1 000
TuenMunRaad |8 EE IR ara | o 0.05 001 aso | avs | 0oz 0.00 oo
Taan Mun Road ¢ 1 1 o | s | os0 | o4 .08 osn | ooa | a a.70 005 0.00 000
Tuen Mun Raad Y G877 | 043 6 ‘073 | 614 | aos Toor | oo1 | eso 0.09 0ot son 200
Total

961



Proportion of Up Slope/ Down Slope Failures along BRIL Roads
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Road Section Propoartion of failures
Upslope Dawnslope Total no.

Cape Collinson Read A 0.88 0.12 a
Cape Collinsen Road B 1 0 3
Chung Horn Kok Road - 0.8 0.2 5
Isiand Road - 0.83 017 6
Kennedy Road - 0.85 0.15 13
Magazine Gap Road - 0.94 0.06 17
Nam Fung Road - 1 0 2
Peak Road A 0.75 .25 4
Feak Road B 1 o] 5
Pokfulam Road A 0.86 0.14 7
Pakfulam Road B 1 0 3
Repuise Bay Road A 0.76 0.24 29
Repulse Bay Road B 0.67 0.33 =]
Stubbs Road A 1 0 4
Stubbs Road B 1 0 2
Tai Hang Road - 0.93 0.07 27
Tai Tam Road - 0.91 0.09 A
Victoria Road A 1 0 9
Victoria Road B 0.92 0.08 13
Yee King Road - 1 Q0 3
Ctear Water Bay Road - 1 0 7
Kwun Tong Road - H Q 3
Sai Sha Reoad - 1 ] 13
Tai Mang Tsai Road A 0.57 033 3
Tai Mong Tsai Read 8 1 0 8
Tai Mong Tsai Road c 1 0 2
Tai Mong Tsai Road D 1 Q 2
Tai Po Road A 05 05 2
Tai Po Road B 0.8 0.12 8
Tai Po Road c 0.83 Q.17 6
Castle Peak Road - 0.87 0.13 K}l
Route Twisk A 1 0 12
Route Twisk B 0.75 0.25 4
Route Twisk c 05 05 4
South Lantau Road A 0.88 012 17
South Lantau Road B 0.83 017 5]
Seuth Lantau Road c 1 o] g
Tuen Mun Road A 0.67 0.33 3
Tuen Mun Road B 1 0 2
Tuen Mun Road c 0.75 0.25 4
Tuen Mun Road D i 0 1
Total 320
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Quantitative Risk Assessment (QRA) Terminology

Consequence
Analysis

Event Tree

Analysis

Fault Tree
Analysis

EN curve

Hazard

Individual Risk

PLL

is the quantification of the impact of the consequences of an
accident.

a method for illustrating the intermediate and final outcomes
which may arise after the occurrence of a selected initial
event.

a method for representing the logical combinations of
various system states which lead to a particular outcome (top
event).

BS 4778 specifies " an analysis to determine which fault
modes of the subitems or external events, or combinations
thereof, may result in a stated fault mode of the item,
presented in the form of a fault tree".

The fault tree technique adopts a top down approach for
identification of causes which result in the top event, which
is boulder fall herein, shown in Figure 2.1a. The immediate
causes of boulder fall are identified as external forces, loss of
boulder support and boulder weathering. These are further
investigated to identify the root causes as shown in the fault
tree diagram. A fault tree can be used to simply identify the
root causes or additionally it can be used to determine the
frequency of the top event if the frequency or probability of
base events are known or can be synthesised. Simple logic
gates (usually AND and OR gates) are used to represent

the failure logic. The output for an AND gate occurs if all the
inputs to the gate exist simultaneously. The output for an OR
gate occurs if one or more of the inputs to the gate exists. The
tree shown in this report only represents the causes for
boulder fall, based on the brainstorming session with CED.
No attempt has been made to synthesise frequencies.

a plot showing, for a specified hazard or range of hazards,
the frequency of all events causing a stated degree of harm to
N or more people.

a physical situation with a potential for human injury,
damage to property, damage to the environment or some
combination of these.

the frequency at which an individual may be expected to
sustain a given level of harm from the realisation of specified
hazards.

Potential Loss of Life is another measure of societal risk also
referred to as Rate of Death (RoD) and is the statistically
expected number of fatalities (usually per year) from a given
hazard.



Risk

Societal Risk

the likelihood of a specified undesired event occurring
within a specified period or in specified circumstances (ie,
per year or per severe weather condition). It may be either a
frequency (the number of specified events occurring in unit
time) or a probability (the probability of a specified event
following a prior event), depending on the circumstances.

the relationship between frequency and the number of
people suffering from a specified level of harm in a given
population from the realisation of specified hazards. FN
curves and PLL are risk parameters used for societal risk.
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