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Examples of protection screens carried out in Martinique 
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ABSTRACT 
 

This article presents certain techniques or strategies used to combat rock instability and which are likely to be carried out at 

two sites: Bog Walk Gorge and Gordon Town. The project is part of a technical cooperation between Martinique (General 

Council and CAN) and Jamaica (ODPEM, National Works Agency, Mine & Geology Department). In agreement with 

ODPEMôs expectations, the objective is not only a one-time technical response, but a long-term transfer of technology to 

eventually cover the whole of the Jamaican territory.  

 

Regarding the first step, the July 2013 interventions accomplished a technical diagnosis of the 2 Jamaican sites, specifically the 

definition of the types of protection (kind, cost, timelineé), and the beginning of a work plan in partnership with the 

Martinican and Jamaican businesses. Based on the elements found in this first report, protection screen works may begin.  

 

The next phases are more ambitious because they require a long-term investment. Jamaican professionals must be trained in 

order to execute and maintain these security structures, as well as to manage rock fall risk. Indeed, through the technical 

analysis of these 2 sites, the issue of rock fall risk management, covering the entire island of Jamaica, needs to be addressed. A 

transfer of technology will not be sufficient if a public organization of rock fall risk management is not put in place to identify 

risks sites throughout Jamaica, budget the protection screen work, prioritize the interventions and ensure the screensô 

monitoring and upkeep. Therefore, it is suggested that a public agency, with at least some of the above skills, be nominated to 

manage rock fall risks in Jamaica.  Regarding this point, assistance from the Martinican General Council would be helpful. For 

example, the General Council could host this Jamaican agency, within its own cliff risk management department, in order to 

train the Jamaican actors in a minimum of cliff protection risk management and monitoring techniques.  

 

Regarding the work in Jamaica, a partnership between Martinican and Jamaican businesses seems wise. It could be created 

during the work on the 2 study sites, which would allow for a minimum of training in cliff work techniques.  

 

Following this, in the short term to ensure that the work continues, it is suggested to favor interventions, such as the manual 

elimination of rocks, which can be implemented on many different sites at a low cost (reduced staff and material, technical 

skills which are quickly learned). These interventions, although they concern only small volume rock fall, are able to treat 

frequent events, which generally represent 50 % of rock fall risk. An annual budget for this type of work runs between 

$100,000 and $300,000 and allows for significant intervention throughout the territory.   

 

In the long term, once rock fall risk management is organized and established, large volume rock fall can be treated. This will 

require much larger annual budgets ($2,000,000 to $3,000,000) in order to establish, in Jamaica, businesses which specialize in 

cliff drilling techniques.   
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I - INTRODUCTION  
 

Steep cliff zones are, by nature, potentially unstable: land slides from its own weight as soon as it loses cohesion. Multiple 

triggering factors exist (heavy rainfall, tree rootsé) and preventative measures (tree pruning, rock eliminationé) are not 

regularly practiced in the Caribbean. Rock fall, slides and collapses can block roads, destroy buildings and kill people. Land 

movement risk encompasses several different natural phenomena. However, this report focuses on rock fall risk with rock fall 

(vol < 10 dm3), block fall (10 dm3 < vol < 5 m3) and rock slides in mass (5 m3 <vol < 100 m3) and/or in large mass (vol > 

100 m3). 

 

In Martinique, this rock risk concerns approximately 50 Km of road (15 Km 

National Road + 35 Km Departmental Road). Since 1990, after 2 fatal 

accidents, significant resources were used to identify the sites at risk and to 

complete 300 cliff protection works. This has considerably reduced the risk, 

but it is unrealistic to believe that it can be completely eliminated. In any 

event, technical skills, concerning the building of protection works and their 

maintenance in a tropical climate, have been developed in Martinique.  

Presently, these skills are divided between different public service 

departments, specifically risk site management and works maintenance. 

Private businesses are responsible for the construction of protection works.   

 

 

 

 

Figure #1: Map of rock fall risk in Martinique, along the General  

 Councilôs roads 

 

 

 

In Jamaica, this hazard is also prevalent, with regular rock block fall and slides which affect the roads, including ones 

receiving heavy traffic. There are no statistics available on these types of accidents, nor is there an agency which manages rock 

block fall risk (identification, surveillance, upkeep é). In addition, no cliff protection work has been achieved, except on the 

modern projects, such as the new highway between Kingston and Montego Bay (Highway 2000). 

 

Through a cooperation project, exchanges have been established between Martinique and Jamaica regarding rock hazards. In 

agreement with the Jamaican ODPEM (Office of Disaster Preparedness and Emergency Management)ôs expectations, cliff 

protection techniques will be transferred so that, in an autonomous manner, cliffs may be protected throughout the whole of 

Jamaica. During the first project phase, in July 2013, a partnership with the Martinican General Council, the company CAN 

and ODPEM completed a site diagnosis mission.   Two sites were diagnosed and protection principles (types, costs, timelines) 

were defined.  In addition, the Martinican and Jamaican companies were able to organize work tasks.   

 

The following phase is ambitious and requires a long term investment, in order to train Jamaican professionals and to organize 

rock risk management throughout the entire Jamaican territory (risk zone identification, prioritizing interventions, work 

maintenance and upkeepé).  

 

The current report concerns the beginning of this project with the July 2013 technical analysis of the 2 diagnosed sites:  Bog 

Walk Gorge and Gordon Town.  The quantity of protection solutions was established, allowing for private businesses to be 

consulted.  In addition, costs were estimated for the works that will be accomplished within the partnership between the 

Martincan company (CAN) and the Jamaican counterpart. These works include rock block elimination technical training, so 

that the Jamaican partners may reproduce this technique independently.    
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II - THE CARIB RISK CLUST ER ET ITS PARTNERS 
 

 

II -1 ï The Carib Risk Cluster  
 

Co-financed by the Caribbean INTERREG program, the Carib Risk Cluster projectôs final goal is to reinforce the capacity to 

respond to and prevent certain major risks in the Caribbean archipelago. To this effect, the project promotes efficient practices 

and jointly developed pilot projects.  In order to achieve this, a network of professionals and partners with different expertise is 

being created.  

 

In December 2012, a partnership agreement between the technical departments of the Martinican General Council and the 

Jamaican Office for Disaster Preparedness and Emergency Management (ODPEM) established three-year collaboration.  One 

of the projects, chosen jointly by ODPEM and the Martinican General Council, is cliff protection through dynamic screening 

techniques. This project regroups the partners mentioned below. 

 

 

II -2 ï The Partners  
 

 

ODPEM, NWA (National Works A gency) and MGD (Mines and Geology Division):  

These are Jamaican public organizations which intervene, respectively, in the domains of:  

- Risk management and organization,   

- Public works, mainly roads, 

- Geology  

 

Martinican General Council:  

The General Council 972 is a Martinican local authority which manages a road network of 630 Km, in which 35 Km are 

susceptible to rock block fall. For more than 20 years, this local authority houses a department of engineers which specializes 

in natural risks, particularly in land and rock slides and faulty constructions. This departmentôs function is to identify risks 

along the roads, define the protection solutions, supervise the work and maintain/manage the protection constructions.  

A total of 235 cliff protection structures, representing an estimated value of ú20,000,000, have been constructed along a 

cumulated total of 12 kilometers.  This represents slightly more than a third of the 35 kilometers of departmental roads which 

are exposed to rock block fall hazards.  

 

CAN Martinique :  

CAN is a private French company, specializing in rope access work, with numerous agencies around the world, including a 30 

year presence in Martinique. CAN works, in collaboration with the Martinican General Council, to protect roads within the 

domains of:   

-  Designing protection structures,  

-  Protection construction,  

-  Structure maintenance,  

-  Rope access work training through FORMACAN. 

 

Jamaican companies:   

In July 2013, three private Jamaican companies (Jentech, Explosive Sales and Midac) met with their Martinican counterparts, 

in order to discuss a potential partnership (CAN + Jamaican company). This partnership has yet to be defined. However, it 

could be established during the work on the sites diagnosed in July 2013.  
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II I ï DIFFERENT TYPES OF CLIFF PROTECTION AND  

ORGANIZATION I N MARTINIQUE  
 

Several types of Cliff Protection Structures exist in Martinique, within a geographical context similar to Jamaicaôs (risk type, 

relief, role of water, soil typesé). The main techniques are:   

 

III.1 ï Risk reduction through manual elimination 
 

This technique removes the small, instable fragments or compartments identified as potential rock fall generators.  These 

fragments, or small blocks, often represent an important part of rock hazard (on certain sites, this technique treats > 50 % of 

the total risk). 

 

Å Type of hazard affected : Small blocs (<5m3), often very fractured 

For areas where the instable volume is greater, this technique precedes the laying of cliff protection works (wire netting; 

screené)   

 

Å  Principle :  

Rope access technicians intervene within a possible departure area between blocks. They use a minerôs bar to detach unstable 

rock mass which then falls to a cleared space (closed roadé).   

 

Å  Interest:  

The risk is eliminated. The advantages of this technique are its low cost (approximately $500 US per day for a 2 person team), 

and it is easily learned. Usually, it is the first action to take on a site with rock instability.  

The amount of time needed for this work depends upon local weather conditions. The site must be regularly observed and, 

when needed, rock elimination should be repeated. For the sites where there is a larger volume of instability, this risk reduction 

technique is accompanied by other protection measures (screens, wire nettingé).  
 

Photos # 1 through 3: Examples of CANôs work on the Martinican General Councilôs roads   
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III.2 ï Wire netting suspended or fastened  
 

For medium volume rock fall, one solution is to fasten a wire net against the cliff, preventing material from falling or guiding 

its fall.  

 

Å Hazard type:  Medium volume rock fall (1 to 5 m3) 

The rock masses are blocked before falling.  The type of netting will vary depending upon the estimated rock fall volume: wire 

nets (bigger links) are used for block fall with a volume less than 5 m3. Whereas, wire fencing (smaller links) is used for rock 

fall volume less than 1 m3. 

 

Å  Principle:  

Wire netting prevents rock block from falling or guides its fall. The net is fastened on top with rock bolts, drilled 2 to 3 meters 

deep, and connected by cables which keep the net in place. The net is unrolled in 3 m strips which are then stapled together. 

Maintenance is necessary in order to remove rock block fall and repair eventual tears.    

 

Å  Interest:   This method has many advantages: 

�ƒ Reasonable cost (except in the case of difficult site access)  

�ƒ Easily achieved in a short period of time  

�ƒ No hydrogeological characteristics need to be modified  

�ƒ Low visual impact (covered with vegetation) 

 

The longevity of this solution is variable, around 30 years in Martinique. 

Partial tearing of the net is possible if it is strongly solicited, but it is generally 

easy, and inexpensive to repair.    

 

Maintenance is necessary to remove rock block fall and to repair any torn 

elements. The defective ties and links must be repaired as quickly as they are 

noticed. A regular works verification is necessary (once a year).  

 

Besides damage to the structure, attention must be paid to the problem of 

corrosion.  

 

                       

 

 

 
Photos #4 and 5: Examples of CAN work on Martinican General Councilôs roads    
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


