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Bo Berggren and Jan Fallsvik 

STABILITY OF SLOPES IN CLAY 
A DESCRIPTION OF A RISK EVALUATION 
METHOD 

This paper is a discription of a method for evaluating the 
risk level of slopes in clay. The method is developed at the 
Swedish Geotechnical Institute (SGI) by B. Berggren and J. 
Fallsvik supported by the National Swedish Building Research 
(BFR) and the National Civil Defence (SRV). The theoretic 

background for this method is reported in Berggren et al 
(l990). 

The method evaluates the risk level of slopes in clay in 
built-up areas. Hence it offers a possibility to create a 
11 ranking 11 (priority) list for different compaired slopes. 
The method can also be used to the purpose of planning of 
new areas meant to be urbanised. 

l GENERAL 

According to a definition adopted by UNESCO, Varnes (l980), 
the risk level in slopes can be seen as the product of the 
probability and the consequenses of a slide - loss of human 
lifes, loss of property and environmental de.ma.gees: 

RISK = PROBABILITY FOR A SLIDE x CONSEQUENCES FOR A SLIDE 

The risk evaluation method is based on this definition. 
According to this method the investigation work for a 
selected slope is divided in three steps - A, Band C: 

A Probability estimation 
Estimation of the possibility of that a slide will 
occur 

B Consequence estmation 
Estimation of the threatened 11values 11 e.g. human lifes 
property and environment. 

C Synthesis 
The results from A and B combined. 

'I'he method gives a possibili.ty to priori t:LeJ3 lik.e 
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Fig. 1. Risk estimation based on results from stability investigation and consequens estimation. 
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"In which order should we stabilise the slopes nr l, 2 
or 3? - Which decision provides the best effect?" 

Fig. l showes the pattern of a risk estimation. 

2. ESTIMATION OF THE PROBABILITY OF A SLIDE 

The exact probability of a slide is not possible to 
calculate nevertheless you establish a "complete research 
program" for the slope. The factor of safety is found to be 
the only practical available meassure of the grade of 
stability, F, Berggren et al (1990). 

The risk evaluation metod is based on the principle that it 
is more probable that slides will occure in slopes whith the 
lowest factors of safety. However, the quality and the 
extent of the different stability investigations are varying 
a lot for different reasons. As a concequens comparisons 
between different slopes based on safety factors only will 
be misleading. 

Two investigated slopes have got the same calculated factor 
of safety. In such a case there is no guarantee that there 
is the same probability in both the slopes for a slide to 
occur. The stability investigations, which the factors of 
safety are based on, could have different quality and 
extent, and the basis - the nature (geometry, soils etc.) -
probably have quite different grade of variation. 

To minimise the problem that the different calculatded 
factors of safety have got different reliability the method 
involves a classification of the performed stability 
investigations. Hereby the different factors, which are 
important during the stability investigation, are classified 
as follows: 

• The geometry of the slope • Loads on the subsurface 

• Disturbances • Shear strength 

• Other characteristics • Resisting loads and 
constructions 

• Combinations of data 

• Calculations 

The classification is based on 

- the quality of the stability investigation 

- the extent of the stability investigation 

- the variation of the foundation (the nature) 
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The classification is meant to be executed by guidance from 
FORM l. This form generates a sum of points which describes 
the character of the stability investigation. 

3 ESTIMATION OF THE CONSEQUENSES DUE TO A SLIDE 

The estimation of the consequenses due to a possible 
occuring slide is based on: 

• Risk zonation 

• Inventory of threatened objects 

• Estimation of the specific risk for each object 

The zonation should be performed according to fig. 2 and 
fig. 3 in two 11 slide-risk11 zones and in "other areas": 

zone l Area where the factor of safety is 
less than 1,5. 

Fcalc ~ l, 5 

zone 2 Area where the factor of safety is 
higher than 1,5, but with a subsurface 
situated over a line that inclines 1:10 (~ 
5,71°) drawn from the toe of the slope, see 
fig. 2. 

Fcalc > l, 5 
Average inclination> 1:10 (~ 5,71°) 

Other Firm ground as rock, morain etc. Flat clay 
areas area (area with a subsurface situated under 

the 1:10 inclination line). 

Zone l is the primary risk zone where the first phase of the 
slide event takes place - the so called initial slide. 
Whithin Zone l all threatened objects are presumed to be 
killed or destroyed, because there will be no warning before 
the initial slide occurs. The whole part of the zone is 
presumed to be affected. 

zone 2 is the secondary risk zone whithin which 
retrogressive slides (following secondary slides) can 
migrate. The amount and the speed of the retrograde sliding 
is dependent of the sensitivity of the clay. Whithin Zone 2 
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a more limitted consequence will occure. There will be some 
pre-warning and some people will manage to escape. 

Accordirtg to Mitchell (l978) and Lebuis at al (l983) slumps 
only will occur in low and medium sensitive clays (St< 15). 
When the sensitivity values are somewhat higher (15 ~St< 
25) retrogressions not longer than 100 m may be expected and 
finally in high sensitive clays and quick clays earth flows 
with retrogression in excess of 100 mare expected. 
rrherefore in this method the parts of the threatened objects 
presumed to be affected by sliding whithin Zone 2 can be 
assumed as in table l. 

TABLE 1 

Affected parts of threatened objects 
whithin Zone 2 

Human lifes Property EnvironmentSensitivity 

St max Ah Ap Ae 

St < 15 10% 20% 20% 

15 < St < 25 30% 50% 50% 

St > 25 50% 90% 90% 

Experiences from Scandinavia and North America points out 
that clay tends not to slide in areas where the mean slope 
angle is less then l:l0 as far as there will be no big 
modifications in the area, Viberg (1982). 

Only one or a few slide surfaces have been calculated and/or 
reported in many stability investigations. Thus one does not 
know the distribution of the factor of safety over the area, 
and it is difficult to obtain the limit.between Zone land 
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Zone 2 where Fcalc = 1,5. In these cases the diagram in fig. 
4 is a tool to enable the limitation. However, this diagram 
is somewhat rough. Therefore it is better to preform the 
extra· slide surface calculations needed to get the F=l,5 
limit if possible. 

The consequens estimation is meant to be executed by 
guidance from FORM 2 and FORM 3. FORM 2 generates the sum of 
threatened human lifes within-Zone land zone 2 respec
tively, whereas FORM 3 generates the value of threatened 
property.The formes create an inventory of the different 
types of threatened objects whithin the risk zones - people, 
buildings, roads with traffic etc. The forms also take into 
account the assumed time different categories of people 
spend within the risk areas. Dwellers, visitors and 

11travellers in the risk areas have different 11 timefactors • 

The enviromental consequenses - e.g.the extent of damage and 
needed decontamination - must be performed by a special 
inventory. 
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4 SYNTHESIS 

4.1 The nomographic charts 

A synthesis of the probability and the consequences of a 
slide can be obtained in three nomographic charts - that is: 

Threatened human lifes Fig. 5 

Threatened property Fig. 6 

Threatened nature and environment Fig. 7 

The following parameters can be plotted in the nomographic 
charts: 

• The character of the stability 
investigation (the sum of points 
according to FORM 1) 

Given along the 
11 Y11positive -axis 

• Calculated factor of 
Fcalc 

safety A group of lines in 
in the upper half of 
charts 

• Relative probability of 
sliding 

Given along the 
11 X11positive -axis 

• Consequences according to 
FORM 2 and 3.Inventory of 
presumed environmental 
demages. 

Given along the 
11 Y11negative -axis 

• Risk priority zones 

Explanation: 

Given as limitted 
zones Hl-Hl0, Pl
Pl0 and El-E4 in 
the lower half of 
charts 

Hk means 10 times higher risk then Hk-l· 

Pk means 10 times higher risk then Pk-l· 

Ek means 100 times higher risk then Ek-l· 
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4.2 Manual for the nomographic charts 

Basic material needed: 

• The lowest calqualated factor of safety, Fmin• 

• The sum of points, P, according to FORM l. 
NOTE! In the case where the stability investigation has 
caused a sum less then 35 points the stability 
investigation should be completed. 

• The the consequences according to inventorys of FORM 2 
and 3. These consequences are to be transformed whith 
respect to the sensitivity values of the clay according 
according to table l. 

Path (see fig. 8)_ 

1° Start in the upper half of the nomographic chart. Draw 
11 P 11a horisontal -line which corresponds to the given 

sum of points. 

2° Select a 11 F-line 11 that corresponds to the lowest 
calculated factor of safety, Fmin· 

3° Continue in the lower half of the nomographic chart. 
Draw a horisontal II consequens 11 

- line which corresponds 
to the estimated consequenses. 

11 P 114° Draw a vertical line from the point where the -

line intersects the 11 F 11 -line. The ;i::j__sk priority zone 
(ijk, Pk or Ek) obtains at the point in the lower half 
of the chart where this vertical line intersects the 
11 consequens 11 -line 

5° The procedure will be repeted in the nomographic charts 
for human lifes, property and environmental losses. 

4.3 Final priority 

FORM 4 can be used as an abstract Of tne evaiµated risk, and 
is meant to be the basic information tor tµe decision makers 
to give the slope its final priority~ · 
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FORM1 

CLASSIFICATION OF STABILITY INVESTIGATIONS 

Made by: 
Org: 
Date: 
Classification made by: 
Org: 

GEOMETRY 
(Geometry of the subsurface, geometry of the floor under 

and geometry of different clay-layers.) 
EXTENT OF THE INVESTIGATION 
Number of positions per hectare (10.000 m2) which are 

Geometric determination of the subsurface and the lake 
Large > 40 
Average 15 - 40 
Small < 15 

Geometric determination of the clay-layers (strata) and 
Large > 20 
Average 8 - 20 
Small < 8 

QUALITY OF THE INVESTIGATION 
Type of investigation method 

Geometric determination of the subsurface and the lake 
High to Levelling of subsurface and sounding of water 
average 
Low Level data achieved from a map (contours) 

Geometric determination of the clay-layers and the firm 
High Cone penetration sounding > 20% 

Soil sampling > 20% 
Pore pressure sounding 

Average Weight sounding 
Soil sampling > 5% 

Low Simple manual or mechanical sounding (Cobra, 
Wacker or corresp.) 

Dealer: 

Dealer: 

a lake or a river 

levelled 

or river floo_r 
Max 4 

2 

the firm bottom 
Max 4 

2 
Min1no:-t'%TIJTI]JJ7m'I 

or river floor 
depths Max 4 

bottom 
*) Max 4 

2 

*) The procentage describes the extent of the use of the 
method during the field investigations: 

Number of investgated points where the method is used 
Procentage 

Total number of investigated points 

Transp. to page 2 

Page 1 

SGI Varia 331



FORM 1 

GEOMETRY (cont.) Transp. 

Geometry of the subsurface, geometry of the floor under a lake or a river 
and geometry of different clay-layers (strata). 

VARIATION 

Small A slope with a simple geometry. The subsurface is Max 4 
possible to describe fair enough by a polygone containing 

~ 1 O angle points (break points) 
The number of the different clay-layers is 

~3 
The total slope alitude is varying less then ±5% ') 

Average A slope with normal geometry. The subsurface is 2 

possible to describe fair enough by a polygone containing 
~ i 5 angle points (break points) 

The number of the different clay-layers is 
~6 

The total slope alitude is varying less then ±10% *) 

High A slope with complex geometry. To get fair enough the Min O 
'----'-"--"-""~=="'I 

subsurface must be described by a polygone containing 
> i5 angle points (break points) 

The number of the different clay-layers is Maxpoint 20 
>6 

The total slope alitude is varying more then ±10% *) 

Concerns Zone 1. See figure . 2. and .3I *> 

Notes : 

Sum of points / geometry ;::::::::~;:::·•·········:·:::::·:::::·:::·:·:·:::·:::::: 

Page 2 
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FORM1 

LOADS ON THE SUBSURFACE 
(Static or dynamic loads as timber storages, parking lots, snow loads, 

trafic by cars, heavy lorries, trains etc.) 

EXTENT AND QUALITY 

High Careful survey, measurement and calculation Max 5 

Average Schematic judgement 3 

Low No concideration Min 0 

VARIATION 

Low Static loads: No change expected Max 3 

Dynamic loads: Small variations (by time) 

Average Static loads: Uncertainty in the expectation of changes 1 
Dynamic loads: Variations by time e.g. 

heavy traffic daytime 

High Static loads: Changes expected 
Dynamic loads: Large variations by time 

Notes : Maxpoint 8 

-................................................................................................................. 

Sum of points / loads on the subsurface 

Page 3 
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FORM1 

DISTURBANCES 
Anticipaded disturbances: Erosion, chemical disturbance 
and other disturbances made by man. 

EXTENT (LEVEL OF DISTURBANCE) 

Low No erosion. Max 3 
No chemical emmisions. 
No future works like escavations or fillings etc. expected 

Average Erosion is likely. 1 
Chemical emmisions are possible but 
have not been found. 
Future works like escavations or fillings etc. are expected 

Large Visible erosion. 
Chemical emmisions 
Works like escavations or fillings etc. are expected several times a year. 

QUALITY OF THE INVESTIGATION (THE CONTROL) 

High Continuous measurements and control of the erosion. Max 3 
Continuous control of ground vibrations, 
pore pressure and ground movements induced by works. 

Average Measurements and control of the erosion a few times 1 
a year. 

Low No measurements or control of the erosion. 
No control of ground vibrations, 
pore pressure and ground movements induced by works. 

VARIATION 

Low Small seasonal variation of the erosion. Max 2 

Average Moderate seasonal variation of the erosion. 

Large Large seasonal variation of the erosion. 

Notes: 
Maxpoint 8 

Sum of points I disturbances 

Page 4 
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FORM1 

SHEAR STRENGTH 
Estimation of undrained (and/or drained) shear strength 

A = The number of test points performed per hectare (10.000 m2) 
B = The number of performed test levels 
C = The number of performed tests 

EXTENT OF THE INVESTIGATION 

Large A> 20 Max 1 0 

B = 1 per 1 m 

Average A = 5 - 20 5 

B = 1 per 2 m 

Low A<5 Min 0 

B = Just a few lewels 

QUALITY OF THE INVESTIGATION 

Very Fall cone tests and vane shear tests Max 8 

high Direct shear tests, C > 5 
Triaxial tests, C = 2 to 3 

High Fall cone tests and vane shear tests 6 
Direct shear tests, C = 2 to 5 

Average Fall cone tests and vane shear tests 4 

Low Just vane shear tests 2 
or just fall cone tests 

Very Based on cone penetration sounding or Min 0 
low pressurmeter tests or dilatometer tests. 

VARIATION 

Variation of the shear strength: The maximal coefficient of variation (v) 
in the different clay-layers (strata). 

Low < 0,1 Max 6 
Standard deviation 

Average 0, 1 - 0,3 V = 3 
Mean value 

Large > 0,3 Min 

Maxpoint 24 
Sum of points / shear strength 

Page 5 
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FORM1 

OTHER CHARACTERISTICS 
Estimations of the stress/strain characteristics of the clay. 

I C = The number of performed tests per hectare (10.000 m2) I 

EXTENT OF THE INVESTIGATION 

Large Oedometer tests (manual or CRS) Max 3 
C>S 

Average Oedometer tests (manual or CRS) 1 -
C = 2 to 5 

Low Oedometer tests (manual or CRS) 
C<2 

CRS = Tests performed whith constant rate to strain 
QUALITY OF THE INVESTIGATION 

Large Estimation of the increas of shear strength because Max 5 
of occured settlement (compression), 

and 
estimation of soil, clay content, organic content, natural 
water content, density, liquid limit and sensitivity. 

Average Estimation of soil, clay content, organic content, natural 3 
water content, density, liquid limit and sensitivity. 

Low Estimation of soil, naturlal water content, 
density and liquid limit. 

Maxpoint 8 
Notes 

Sum of points / other characteristics ❖:-·-·:·:·;·:·:·::··:·::-:::··:::::·::::::'.5'1 
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------------ . ... . •...•. 

FORM1 

RESISTING LOADS OCH CONSTRUCTIONS 

Counter weight fills, lakes, ponds and rivers at the toe of the slope, 
erosion protection, retaining-walls, pile constructions etc. 

EXTENT AND QUALITY 

-
Large Careful messures and consideration of counter Max 5 

weight fills, erosion protection, retaining walls -
and pile constructions. 
Collection of water level variation data in a adjacent lake 
or river corresponding to a period longer than 1 0 years 

Average Sparse messures and consideration of counter 
weight fills, erosion protection, retaining walls 
and pile constructions. 
Collection of water level variation data in a adjacent lake 
or river corresponding to a period longer than 3 years 

Low Judgement of the extension and influence of 
counter weight fills, erosion protection, retaining 
walls and pile constructions. 

Collection of water level variation data in a adjacent lake 
or river corresponding to a period less than 3 years 

VARIATION 

D. F == Fmax - Fmin 

where 
Fmax = The factor of safety corresponding to high water-table level 
Fmin = The factor of saf~ty corresponding to low water-table level 

Low The variation of the level of the water-table has got Max 3 
a slight influence on the stability calculation, /J. F < 0.1 -~ 

Average The variation of the level of the water-table has got a -1 
moderate influence on the stability calculation, /J. F < 0.3 -

.·.•·•·•••··••··••····••·······•·•••••·••v•·••···········Large The variation of the level of the water-table has got a Min 0 ::=:::=:::=:=:=:~:::::::::~::~::::~~§:&:::-:=:=:-

strong influence on the stability calculation, /J. F > 0.3 
Maxpoint 8 

.... .. ::❖ <:;,,Sum of points / resisting loads and constructions •:•:•:•:•:•:•:-:•:•:•~•-❖:-:•:•:::❖~❖-❖:-:-:-:-:•: 
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FORM1 

COMBINATION OF DATA 

EXTENT 

Large Geometric data (subsurface, lake or river floor, Max 3 
water-tables, soil layers, subsurface loads) combined and 
exhibited as plan and profile drawings. At least 1 profile 
per 5 H length of the slope (H is the alitude of the slope). 
Values of shear strength, water content and 
preconsolidation pressure and any pressurmeter, 
dilatometer or cone penetration sounding values 
combined and exhibited as diagrams. 

Average Exhibitation of data as plan and profile 1 
drawings. At least 1 profile per 1 O H length of 
of the slope (H is the alitude of the slope). Shear 
strength and water content values combined and 
exhibited as diagrams. 

Low Data exhibited as a plan drawing. Shear 
strength and water content values combined and 
exhibited as diagrams. 

QUALITY 

Large The shear strength value reduced according to liquid Max 5 
limit. Judgements of soil layer limits. Careful judgement 
of the profile of the firm bottom (the morain, gravel or rock 
surface). Comparisons between shear strength values gained 
from vane shear tests and fall cone tests and values 
calculated from pressurmeter and dilatometer tests. Shear 
strength values plotted in two versions; correspondent to 
the depth under the subsurface and the absolute level respec
tively. Comparison and estimation of shear strength values 
and likelihood analysis. The stability calculations exhibited. 

Average The shear strength value reduced according to liquid 3 
limit. Judgements of soil layer limits. 
The stability calculations exhibited. 

Low Judgements of soil layer (strata) limits. 
The stability calculations not exhibited. 

Notes : Maxpoint 8 

Sum of points / combination of data 
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FORM1 

CALCULATIONS 

EXTENT 

Large Four or more calculated profiles, max c/c 5 H, Max 8 
there H is the alitude of the slope. 

Average Tvvo or more calculated profiles, max c/c 10 H, 4 
there H is the alitude of the slope. 

Low Just one calculated profile or more then c/c 10 H 
between the profiles. H is the alitude of the slope. 

QUALITY 

Large Progressive fracture estimated. Circular, Max 8 
plane and combined slip surfaces analysed. 
Slip surfaces with different lengths analysed. Estimation 
of influence of craks in the dry crust. Estimation of influence 
from the different shear zones (active, passive, direct). 
Both total and effective analysis. Estimation of effects 
from margin surfaces (influence of the slide configuration). 

Average Progressive fracture not estimated. Circular, 4 
plane and combined slip surfaces analysed. 
Slip surfaces with different lengths analysed. Total 
analysis in the first place, eventually completed 
with effective analysis. No estimation of effects from 
margin surfaces. 

Low Progressive fracture not estimated. Circular and 
plane slip surfaces analysed, eventually based on 
a diagram method. 

Maxpoint 16 
Notes : 

Sum of points / calculations •.......... ..=.::::::~..?:::::. 
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FORM1 

SUMMARY: FORM 1 

MAXPOINTS: 

GEOMETRY 20 
LOADS ON THE SUBSURFACE 8 
DISTURBANCES 8 
SHEAR STRENGTH 2 4 
OTHER CHARACTERISTICS 8 
RESISTING LOADS OCH CONSTRUCTIONS 8 
COMBINATION OF DATA 8 
CALCULATIONS 1 6 

SUM 1 oo 

REDUCTION OF THE GAINED NUMBER OF POINTS ACCORDING TO 

SLIDE ACTIVITY IN THE INVESTIGATED AREA OR IN THE VICINITY 

(Vicinity z within 500 m) 
Reduction 

Lack of scares from slides S=1,00 

A few (1 to 2) small old scares from slides S=0,95 

Several (> 2) small old scares from slides S=0,90 

A few (1 to 2) small young scares from slides S=0,90 

Several (> 2) small young scares from slides S=0,85 

Occurance of scares from large slides S=0,80 

Occurance of cracks in the subsurface parallel! with the S=0,75 
crest of the slope 

Small scares < 0,5 hectare in the subsurface 
Large scares > 0,5 hectare in the subsurface 
Old scares > ea 20 years 

Gained points 
Reduction 

Points reduced according to slicfe activity 

Notes: 
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Threatened nature and environment acc•,rding to special estimation: 

Deconta
mination 

Extent 

SYNTHESIS 

Priority zones 

Small 

Large 

Threatened human 
I ifes 

Cl) 

C: 
0 
N 

None 

Simple 

Difficult 

u, (\I 

·u; + 
(\I 

Cl) 

C: 
0 
N 

Cl) T"" 

.c 
.... Cl) 

C: C: 
>- 0 

CIJ N 

111 

Threatened property Threatened environment 

p 1111 

THE SYNTHESISED PRIORITY OF THE SLOPE: 
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FORM2 

JUDGEMENT OF CONSEQUENCES - THREATENED POPULATION 
Inventory of the area: 

Made by: 
Dealer: Org: 
Date: 

ZONE 1 - Primary risk area Threatened 
population 

Threatened population A B 
Number Factor of AxB 

Dwellers of pers. presence persons 
Permanently living people 1 
People staying in week-end cottages, log huts etc. 0,3 
People staying in hotels (number of beds) 0,5 
Patients in hospitals (number of beds) 1 
Patienter in homes for aged (number of beds) 1 
Daytime visitors 
Number of employed, pupils, children at kindergartens I 0 ,35 
Average number of customers in shops and stores / day 0,008

1-------;'------if-------1
Other occasional visitors, average number / day 0,008 .________,,______,____ 

Users of trafic routes whithin zon 1 A B 
Distance Cale. AxB 

Roads whith the trafic intensity: m factor persons 
> 5000 vehicles / average day and night 0,01 
500 - 5000 vehicles / average day and night 0,005 
< 500 vehicles / average day and night 0,001 

Threatened railroads - passengers A B 
Distance Cale. AxB 

m factor persons 
Dubble tracks - main railroad 0,005 
One track - main railroad 0,0025 
Other secondary railroads 0,001 

Threatened population whithin Zone 1 - Sum 
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FORM2 

ZONE 2 - Secondary risk area 

Threatened population 

Dwellers 
Permanently living people 
People staying in week-end cottages, log huts etc. 
People staying in hotels (number of beds) 
Patients in hospitals (number of beds) 
Patienter in homes for aged (number of beds) 
Daytime visitors 
Number of employed, pupils, children at kindergartens 
Average number of customers in shops and stores / day 
Other occasional visitors, average number / day 

Users of trafic routes whithin zon 2 

Roads whith the trafic intensity: 
> 5000 vehicles / average day and night 
500 - 5000 vehicles / average day and night 
< 500 vehicles / average day and night 

Threatened railroads - passengers 

Dubble tracks - main railroad 
One track - main railroad 
Other secondary railroads 

Threatened population whithin Zone 2 - Sum 

THREATENED POPULATION - TOTAL SUM 

Threaten~d 
population 

A B 
Number Factor of AxB 
of pers. presence persons 

1 
0,3 
0,5 

1 
1 

I 0,35 
0,008

t------+-------t--------t 
O, 008~--~---~----~ 

A B 
Distance Cale. AxB 

m factor persons 
0,01 

0,005 
0,001 

A B 
Distance Cale. AxB 

m factor persons 
0,005 
0,0025 
0,001 

ZONE1 21 

ZONE2 22 
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FORM3 

JUDGEMENT OF CONSEQUENCES - THREATENED PROPERTY 
Inventory of the area: 

Made by: 
Dealer: 
Date: 

Org: 

ZONE 1 - Primary risk area 

Threatened property 

Dwelling-houses 
Flats - Floor area < 90 m2 
Flats - Floor area > 90 m2 
Villas, terrace houses - Floor area < 11 o m2 
Villas, terrace houses - Floor area < 130 m2 
Villas, terrace houses - Floor area > 130 m2 
Week-end cottages, log huts etc. - Floor area < 70 m2 

A 
Number of 

units 

Threatened 
values 

B 
Cale. AxB 

factor USA$ 
40.000 
60.000 
60.000 
85.000 

125.000 
35.000 

Other buildings 

Schoolshouses, offices, kindergartens, shops, 
hotels etc. containing normal equipment 
Warehouses, sheds, garages, barns, stables etc. 
Industrial buildings, hospitals etc. 
and storehouses containing expencive equipment 
Bridges 
Special buildings and installations; water-power mills, 
electical transformers, power-mains, gas pipelines etc. 
(separate estimation) 

A 
Floor 

area m2 

B 
Cale. 

factor 
500 
250 

1.000 

1.700 

AxB 
USA$ 

Domains and streets 

Gardens 
Streets, squares, parking lots, railways etc. 
Forests 
Fields 
Other types of domain, pastures, impediments etc. 

A 
Area in 

hectares 

B 
Cale. 

factor 
200.000 
500.000 

5.000 
10.000 

500 

AxB 
USA$ 

Trpt. 
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FORM3 

ZONE 1, (cont.) T rpt. from page 1 

A B 
Cars, animals and other equipment Number Cale. AxB 

of cars factor USA$ 
Cars belonging to the dwellers in the area 5.000 
Number of public parking lots 2.500 

Road- Cale. 
Cars in traffic on routes with the intensity of: length m factor 

> 5000 cars / average day 50 
500 - 5000 cars I average day 25 

< 500 cars I average day 5 
Stocks of animals (separate estimation) 
Other equipment (separate estimation) 

A B 
Trains Railroad Cale. AxB 

length m factor USA$ 
Dubble tracks - main railroad 100 
One track - main railroad 50 
Other secondary railroads 20 

Sum of i threatened property whithin Zone 1 

ZONE 2 - Secondary risk area Threatened 
values 

Threatened property A B 
Number of Cale. AxB 

Dwelling-houses units factor USA$ 
Flats - Floor area < 90 m2 40.000 
Flats - Floor area > 90 m2 60.000 
Villas, terrace houses - Floor area < 11 o m2 60.000 
Villas, terrace houses - Floor area < 130 m2 85.000 
Villas, terrace houses - Floor area > 130 m2 125.000 
Week-end cottages, log huts etc. - Floor area < 70 m2 35.000 

Trpt. 

Page 2 

SGI Varia 331



FORM3 

ZONE 2. (cont.) 

Other buildings 

Schoolshouses, offices, kindergartens, shops, 
hotels etc. containing normal equipment 
Warehouses, sheds, garages, barns, stables etc. 
Industrial buildings, hospitals etc. 
and storehouses containing expencive equipment 
Bridges 
Special buildings and installations; water-power mills, 
electical transformers, power-mains, gas pipelines etc. 
(separate estimation) 

Domains and streets 
Gardens 
Streets, squares, parking lots, railways etc. 
Forests 
Fields 
Other types of domain, pastures, impediments etc. 

Cars, animals and other equipment 

Cars belonging to the dwellers in the area 
Number of public parking lots 

Cars in traffic on routes with the intensity of: 
> 5000 cars I average day 
500 - 5000 cars / average day 

< 500 cars / average day 
Stocks of animals (separate estimation) 
Other equipment (separate estimation) 

Trains 

Dubble tracks - main railroad 
One track - main railroad 
Other secondary railroads 

Sum of i threatened property whithin Zone 2 

THREATENED PROPERTY - TOTAL SUM 

Trpt. from 

A 
Floor 

area m2 

A 
Area in 

hectares 

A 
Number 
of cars 

Road-
length m 

A 
Railroad 

length m 

ZONE1 
ZONE2 

page 2 

B 
Cale. 

factor 
500 
250 

1.000 

1.700 

B 
Cale. 

factor 
200.000 
500.000 

5.000 
10.000 

500 

B 
Cale. 

factor 
5.000 
2.500 
Cale. 

factor 
50 
25 
5 

B 
Cale. 

factor 
100 
50 
20 

AxB 
USA$ 

AxB 
USA$ 

AxB 
USA$ 

AxB 
USA$ 
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FORM 4 Sid 1 

ABSTRACT 

RISK EVALUATION - SLOPE IN CLAY 

RiskI I 
I 

.---------Risk evaluation-----~------, 
1 IHazard Conse~uenses 

I 

RISK EVALUATED AREA: 

Made by: 

Org: Dealer: 
Date: 

HAZARD - EVALUATION OF THE PROBABILITY OF A SLIDE 

Lowest calculated safety factor: 1:::::11:;;::1:::1::1:1::::i::::;j::111ii:::::::1 

1:111:1:1:1::1:i1:i::i1:1:1:1:1:1:iJii:J1ili:/lllllSum of points according to FORM 1: (points) 

CONSEQUENSES - INVENTORY OF THREATENED AREAS 

Affected parts of Zone 2 according 
l!lttil1:::1::llll::::li:lllllll:l\lll llille11:!\!\illll:lllllillllllll\:::llil llll:l!ll::1:1i:111llliliil::1:ii1

to sensitivity, table 1 

lii,:ll(!l(\!lliit!\i:1::1::11:l!l\:l!l!(ll!:I + A I x [111:1::1:1:1111:1:111i1:1:i! 1!1:!: !11!illl:l\l = ~l~!~l:llil::11:11:!i!lli~!:! IThreatened people according to 
1 1 

Form 2: Zone 1 Zone 2 {persons) 

Threatened property according to 
Form 3: Zone 1 Zone 2 

($) 
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