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What do we mean by low cost?

Optimum use of low-skilled labour
Maximum use of locally available materials
Logical approach to design
Use of local road maintenance contractors

This will be illustrated by the work carried out under the 
SEACAP 21 project in Laos
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What was the project trying to achieve?
The objectives were:

To use best-practice appropriate slope stabilisation 
methods using local materials and technologies
To extend the present technologies to cover specific 
landslips
To assist in the procurement and supervision of slope 
stabilisation trials
To disseminate the results by means of workshops, 
manuals, specifications and training

SEACAP 21
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Laos is about 90% the size 
of New Zealand
Located between Thailand 
and Vietnam
Population 6.3 million
75% hilly or mountainous
50% forested

Project area about 250km 
north of Vientiane
Mountainous terrain from 
450m to 1450m elevation
Annual rainfall in excess of 
2000mm

Project Area



Typical below-road 
failure

5



Typical above-road failure
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Typical through-road failure

Backscar
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13 stabilisation sites eventually chosen comprising a mix of 
failure types. 

Phase 1
Those sites requiring mainly bio-engineering measures to 

prevent further instability. This comprised 3 sites, the work 
carried out just prior to and during the onset of the 2007 wet 
season.

Phase 2 
Those sites requiring mainly geotechnical measures to 

prevent further instability. This comprised 10 sites, the work 
carried out mainly during the 2007/08 dry season.



ROAD 13N,
Km 316.6:
EXISTING 
FAILURE
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ROAD 13N,
Km 316.6:
LANDSCAPE 
APPRAISAL

Shifting cultivation on slope 
above failure may have 

affected slope hydrology

Road benched into 
steep lower section of 
a long convex slope

Spring water 
emerging on 
slope to SE 

of failure

Slope below road destabilised 
by large volume of debris 

tipped in emergencies

Steep planar 
debris slide 

averaging 50°

Slope composed of fragmented 
phyllite and residual soil, 

transported and mixed to make 
a weak colluvial mass
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ROAD 13N,
Km 316.6:
PROPOSED 
TREATMENT

Compacted 
backfill 

planted with 
brush layers

Trimming of 
head scar

3-m gabion 
revetment Re-instated side drain

Remove 
loose 
debris

Dense planting with 
diagonal lines of grass

Tree planting 
around head
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Phase 1 Construction
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14Phase 2 Construction

Km 
242.6
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Earthworks and Structures 
- Construction Issues

Safety 
Spoil disposal
Wall foundations
Masonry walls
Gabion walls 
Backfill
Others

22



Safety

Traffic
Workforce

23



Removal of spoil
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Failure plane DCP testing
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Mortared masonry construction
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Rounded stone Angular stone 1

Dressed stoneAngular stone 2
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Backfill density testing

Compaction using pedestrian roller
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Access track construction

Stage construction
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Incomplete walling
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Estimated dimensions in 
contract drawings

Original ground level
Shape as constructed

Retaining wall - front elevation
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Slope Maintenance Site Handbook

Slope Maintenance Manual
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Slope Maintenance 
Site Handbook
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Slope Maintenance Site Handbook

Written for site staff: technicians, supervisors etc
English and Lao language
A5 size, 70 pages, illustrated mainly with photographs
Structured around the MPWT’s MACs
Definition of Maintenance for Slopes
Routine Maintenance of Slopes
Emergency Maintenance of Slopes
Rehabilitation and Improvement
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Routine Site 
Inspection 
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Emergency 
Maintenance
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Rehabilitation and 
Improvement
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Slope Maintenance 
Manual
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Slope Maintenance Manual

Written for road management professionals: engineers.
English and Lao language versions.
A4 size, 108 pages, illustrated with drawings & photographs.
Covers all relevant aspects of site inspection, design and 
construction.
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Technical Specifications

Complete technical specifications for slope stabilisation 
and protection.
English and Lao language versions.
Based on international experience and best practices.
Tested through SEACAP 21 trials and modified accordingly.
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Instability 
Lao text...
Instability
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Diagnosis of 
rock slope 
instability 
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Instability 
in walls
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Site 
Assessment
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Prioritisation 
by hazard and 

risk
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Determination 
of treatment
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Engineering 
solutions
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Engineering

Solutions



Designs are discussed for:

Walls
o Composite masonry
o Mortared masonry
o Gabion
o Other types

Revetments
Catch walls
Bio-engineering

Example: gravity wall design options
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Typical details: Masonry Retaining Wall
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Typical details: Grass Planting
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Further Information

The following dissemination forums support Low Traffic Volume 
Rural Roads (LVRR) knowledge in the REAAA region:

global Transport Knowledge Partnership:  

www.gtkp.com

SEACAP   Southeast Asia Community Access Partnership: 
www.seacap-info.org

Low Cost Slope Stabilisation Tim hunt


