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Appendix A – Landslide Probability Classification Chart 

 
 

Class Description 
 

I Slopes which show no evidence of previous landslide activity and which by  
(1) stress analysis, 
(2) analogy with other slopes, or  
(3) analysis of stability factors, 

are considered highly unlikely to develop landslides in the foreseeable future 
 

II Slopes which show no evidence of previous landslide activity but are 
considered likely to develop landslides in the future. Landslide potential 
indicated by stress analysis, analogy with other slopes, or by analysis of 
stability factors 
 

III Slopes which show evidence of previous landslide activity but which have 
not undergone movement in the previous 100 years 
 

IV Slopes infrequently subject to new or renewed landslide activity. Triggering 
of landslide results from events with recurrence intervals greater than 5 years 
 

V Slopes frequently subject to new or renewed landslide activity. Triggering of 
landslide results from events with recurrence intervals of up to 5 years 
 

VI Slopes with active landslides. Material is continually moving, and landslide 
forms are fresh and well defined. Movements may be continuous or seasonal. 
 

 
 
 
Source: Bennett and Doyle (1997:400) 
 

 120



Appendix B – Hazard Map 
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Source: Howes & Swanston (1994:22-23) 
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Appendix C – Flow Chart of Slope Investigation Procedures 
 

 
 

Source: Howes & Swanston (1994:24)

 123



Appendix D – Slope with Eroded Shotcrete Cover 
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Appendix E – Slopes with Drainage System 
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Appendix F – Artificial Slopes with Mulching Techniques 
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Appendix G – Landslides 
 

 
 
 
 

Landslide in Urban Area of Hong Kong
Source: HKSS (2005) 

 

 
Failure of Retaining Wall 
Source: HKSS (2005) 
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Landslide Destroying a Bus Stop 
Source: HKSS (2005) 

Landslide Damages on Buildings 
Source: HKSS (2005) 

 128



Appendix H – Interview with Mr Francis Wong 
 
Mr Francis Wong is a PhD student in the Chinese University of Hong Kong, 
specialising in geotechnical engineering. 
 
1) Please state the major areas of your study/profession? 

 

Engineering Geology and Geotechnical Engineering 
 

2) What are the most common soil structures found in Hong Kong? Can you 
please give a general description of each. 
 

In terms of landslide studies, soil is understood derivates from parent rock 
(in-situ soil), geological process (alluvial or colluvial soil) and human 
activities (fills). 
 
In-situ Soil: In Hong Kong, there are several major igneous rocks and 
volcanic rocks plus minor sedimentary rocks. From engineering classification 
of soil, the decomposed rocks in Grade VI (Residual Soil), V (Completely 
decomposed), IV (Highly decomposed) are classified as soil. In some 
occasions, the soil reveals the different mixed decomposed level, i.e. V/IV. 
The soil textures are same as the rock texture, i.e. crystallization in igneous 
rock, cementation in volcanic rock and stratification in sedimentary rocks. 
There is rare but some re-crystallization or re-formed during the low grade 
metamorphism. If the in-situ soil has the presence in form of layer, pocket, 
infilling or coating persistently along rock joint, it will be considered the 
likely factor to landslide.  
 
In a Geoguide 3: Guide to soil and rock description published by 
Geotechnical Engineering Office of HK government, the characteristics for 
granitic & volcanic rocks or other rocks of equivalent strength in the fresh 
state are given, some extracts here for your reference.   

• VI – Original rock texture completely destroyed 
• V - Original rock texture preserved, completely discoloured compared 

with fresh rock, slakes when immersed in water 
• IV - does not slake when immersed in water, completely discoloured 

compared with fresh rock. 
 
Alluvial /Colluvial Soils: These were formed during the geological time. The 
soil structure is depended on its occurrence. Such description can be easily 
referred to general text book. Hong Kong is hilly place and develops from 
natural terrain, also influenced by seasonal typhoon and heavy rainfall, slope 
deposits due to gravity and old landslide will be formed the colluvial soils, 
which comprises of disturbed in-situ soil and boulders/cobbles transported 
from somewhere. There is no consistent soil structure but physical properties 
to describe such as particle size distribution, compactness, sorting, liquid and 
plastic limit, etc are normally used. Soil piping is a natural phenomenon 
describing the ground water inside the colluvial soils which is also 
contributed the washout, slump etc geo-hazard.  
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Fills: This was formed due to the site formation and /or building project. In 
Hong Kong practice, the fill materials using the general sand should be re-
compacted to 95%. Since the material is claimed as homogenous nature and 
well compacted, there will no particular feature. However, the old fill 
probably not complied with the current statutory requirement could be no 
control. They would be loose and heterogeneous, a lot of void is there. The 
failure of fill slope in Hong Kong is twofold, respectively as stability below 
the statutory requirement and liquefaction of top 3 metres fill materials.  

 
3) How the soil structures of Hong Kong make landslides more probable?  

 
If the soil compaction below 95%, it would consider to have liquefaction. If 
the soil composes of clayey materials, e.g. kaolinite, and the soil strata at an 
inclination over the angle of friction of the materials, the landslide may be 
occurred. 

 
4) How does water affect the soil structures of Hong Kong? 

 
The soil texture will be weakened by water. The water is the vital agent of 
decomposition. Hong Kong locates in the sub-tropical region, hot to warm 
temperature, heavy rainfall in summer season, occasional impacted by 4-6 
nos typhoon a year, acidic rain due to the air pollution, El Nino global 
greenhouse effect, etc., all of these factors will speed up the decomposition 
of soil, the texture of soil under the high temperature and heavy rainfall will 
be altered or weaken. 
 

5) Has the development of Hong Kong (such as urbanisation and population 
growth) worsened the soil structures hence making landslides more 
frequent? 
 

Yes, the urbanization and re-development/development in Hong Kong is 
inevitably to form the building site which disturbs the virgin sloping ground. 
The end tip of fill on sloping ground will induce the unsafe condition. Most 
of failure in fill slope is relevant to the previous filling operation and 
materials. 

 
6) What can be done to the soil structures to reduce the occurrence of 

landslides? 
 
Engineering the soil includes installation of soil nail, re-compaction of fill, 
construction a retaining structure to maintain the slope gradient could reduce 
the occurrence of landslide. Provision of leakage prevention system for the 
buried water carrying system such as concrete trench in slope crest (soil), 
exposed the buried system will avoid the consequence of leakage leading to 
the slope failure. 
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7) How has improved technology assisted in the research of soil structures 
and therefore, the reduction of landslides? 
 

The engineered soil using continued fibres, addition of cement content, 
rubber chips can enhanced the soil internal friction so as to reduce the 
landslide. Many researches on these materials are being in progress 
worldwide, particularly in Japan, Hong Kong. 

 
 

8) Please list, if there are any other comments in relation to soils and 
landslides in Hong Kong. 
 

Landslide in Hong Kong is not only restricted to soil problems but also the 
rock mass which is partly soil and partly rock. Therefore, the rock 
decomposition should be studied concurrently. The depth of landslide in fill 
slope is normally considered shallow failure, which is 3 m below ground. 
However, if there is kaoloinite layer or daylight rock joint, the failure could 
be formed a substantial scale. Groundwater or buried water carrying system 
in the soil strata will adversely affect the slope stability. Old fill slopes 
consists of uncontrolled fill soil should under review in terms of possibility 
of liquefaction. 
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Appendix I – Interview with Urbis Limited 
 
Urbis Limited is a landscape planning and design company. One of their areas of 
expertise is on the ‘greening techniques’ of slopes. This interview is conducted with Ms 
Sharon Chan, who is a representative of Urbis. 
 
1) Can you describe the scope of business of your company? 

 
We specialise in landscape design and urban planning. 

 
2) What is your specific task in the company? 

 
I do horticulture. 

 
3) When looking at urban constructions on slopes, can you describe the most 

common methods that are used in Hong Kong?  
 

Hydroseeding, Hydro- / Toyo-mulching, Vetiver grass, etc 

 
4) What is the approximate cost of a project?  

 
It ranges from a few thousands  to more than HK$500,000. The minimum 
charge for hydroseeding I have heard of is HK$3000. It is about $6 per 
square metre, with at least 500 square metre. The expensive one is at about 
more than HK$1000 per square metre with at least 500 square metre. One 
thing to add, the costing varies a lot with individual companies. 

 
5) What is the average length of a project? 

 
One to three years, usually the maintenance period would be 12 months 
while the actual application period varies. 
 

6) What are the usual preferences of clients in a project? Is it low price, 
appearance (aesthetic qualities) or the effectiveness in safety, for example 
roots of plants holding the soil together? Or a combination of all? 
 

In Hong Kong, definitely LOW PRICE, but at the same time they demand an 
aesthetically acceptable design. Safety counts in every case, but that would 
fall into the ‘stability factor’ calculations rather than in the ‘greening’ 
treatment. I suppose all ‘greening’ treatments are safe in broad context. In 
ecological point of view, rooting would of course be helpful in stabilising 
the slope, but so far there are no calculations that could enable one to work 
out such formulae. 
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7) Personnally, how important do you think the aesthetic qualities of 
slopes are to the people of Hong Kong?  
 

I think it is quite important as many people are exposed to bare slopes as 
‘visually sensitive receptors’ and mostly their attitudes towards such bare 
slopes would be more negative than positive. 

 
8) Are the people of Hong Kong generally aware of the importance of slope 

management and the dangers of slope failures?  
 

I think so, especially after so many landslide accidents in the last decade. 
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