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GENERAL GEOTECHNICAL INFORMATION ON THE LANDGENERAL GEOTECHNICAL INFORMATION ON THE LAND --SLIDE ENDANGERED SLIDE ENDANGERED 
AREAS IN HUNGARY AND THE MAIN REASONS OF THE LANDSL IDES HAPPENEDAREAS IN HUNGARY AND THE MAIN REASONS OF THE LANDSL IDES HAPPENED

LAST YEARSLAST YEARS

� There were very intensive rainy periods in the years 1999-2000 and 2003-2004

� Large scale landslides occurred on the areas, where clay, silt, loessic and fine / 
medium sand layers had been settled in different geological periods in a light slope
towards a creek or river creating a sandwich-like composite soil structure.

� Under normal conditions (at average rainfall) the groundwater outflow capacity of
the permeable layers in the sandwich-like composite soil structures on these areas
is equal or higher than the quantity of the streaming groundwater arrives from the
background water collector areas. 

� In this case the whole composite soil structure is in stable, positive balanced
condition.

� In certain cases either the quantity of the streaming groundwater increases
suddendly (e.g.: extreme rainfall, damage in the public utility lines, etc.), or the water
outflow capacity of the permeable layers decreases dramatically. There is no more 
positive balance between the quantity of the streaming groundwater and the outflow
capacity of the permeable layers. 

RESULTRESULT: : ……..LANDSLIDES..LANDSLIDES ……....
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Fig. No 1.
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FigFig. No. 2.. No. 2.
HighHigh tidetide, , thethe permeablepermeable layerslayers areare inin saturatedsaturated conditioncondition, , 
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FigFig. No. 3.. No. 3.
AfterAfter highhigh tidetide. . FirstFirst slideslide atat thethe riversideriverside occurredoccurred byby thethe wavewave erosionerosion
andand thethe lossloss ofof passivepassive resistantresistant forcesforces inin thethe completelycompletely saturatedsaturated soilsoil

layerslayers ((therethere werewere no no riversideriverside protectionprotection structuresstructures))
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FigFig. No. 4.. No. 4.
NextNext highhigh tidetide. The . The piezometricpiezometric pressurepressure increasesincreases inin thethe

waterwater saturatedsaturated permeablepermeable soilsoil layerslayers becausebecause ofof thethe
limited limited outflowoutflow..
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HowHow couldcould be be preventedprevented thethe dangerousdangerous situationsituation, , whenwhen thethe
quantityquantity ofof groundwatergroundwater streamingstreaming inin thethe permeablepermeable layerslayers

exceedsexceeds thethe outflowoutflow capacitycapacity ofof thesethese layerslayers? ? 
((ThisThis is is thethe mainmain reasonreason ofof thethe landslideslandslides.).)

Significant increase in the outflow capacity of the permeab le soil
layers.

Drastic minimization of the streaming groundwater in the pe rmeable
layers on the slide endangered areas .
(Minimize the infiltration on the background collector areas by levelling, 
grassing of the soil surface, forest plantation, construction and rehabilitation
of the surface/subsurface rainwater collector systems, the sewer and
freshwater pipelines.)
In case of very intensive and long rainy periods these above mentioned
measures are not sufficient enough to prevent the landslides.

There are two possibilities to recreate the positive balance:

The The combinedcombined applicationapplication ofof thethe aboveabove mentionedmentioned twotwo
possibilitiespossibilities is is thethe realreal solutionsolution !!!!!!! !!!!!!! 
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PermeabilityPermeability andand outflowoutflow capacitycapacity increaseincrease ofof thethe semisemi--
permeablepermeable layerslayers atat landland--slideslide endangeredendangered riverbanksriverbanks byby

boredbored longlong--distancedistance filter filter collectorcollector lineslines

The necessary steps:
� Detailed geotechnic survey to measure the position, the depth, the

thickness of the subsurface soil layers and to detect the subsurface
declinations.

� Taking samples from the subsurface soil layers for laboratory tests
(granulometry, permeability, water content, cohesion, internal friction, etc.)

� Building a network of groundwater control wells.
� Detailed continuous control of the groundwater level on the area prior laying

the filter collector line system.
� Design of the bored subsurface long-distance filter collector line system.
� Laying of special self-cleaning filter collector line system by horizontal

directional drilling or horizontal thrustboring with reusable steel casing
pipes.

� Monitoring the continuous lowering of the groundwater level.
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Fig. No. 6.
Typical cross section of the land-slide endangered

riverbank at Ercsi/Hungary after the first land-slides.

The positions of the soil layers, the sliding surfaces and the groundwater level according to
the geotechnic survey and groundwater monitoring after the slides occured in early 2000.
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Fig. No. 7.
Horizontal directional drilling in the lowest permeable soil

layer
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Applying the long range sonde direction system it is possible to follow the slope of the
permeable layers detected by the detailed geotechnic survey earlier.
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Fig. No. 8.
Laying the special self-cleaning filter pipes by backpulling

the drill rods
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Fig. No. 9.
The multi-level special filter line system laid by horizontal

directional drilling

By the application of this multi-level filter line system on the whole riverbank area - endangered with
land-sliding earlier –the water saturated permeable layers became pactically dry (except of the
lowest permeable layer) and the piezometric pressure in these layers ceased. There are no more 
reasons for land-slides, the whole area is in a stable position now.
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WeWe willwill show show nownow a a shortshort film film reportreport onon thethe

riverbankriverbank stabilisationstabilisation worksworks atat

Ercsi/Hungary. Ercsi/Hungary. 
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ThanksThanks forfor youryour kindkind attentionattention

QuestionsQuestions, , remarksremarks??

ForFor additionaladditional informationsinformations pleaseplease contactcontact usus directlydirectly::

www.sycons.huwww.sycons.hu

istvan.szemesy@sycons.huistvan.szemesy@sycons.hu


