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A Settlement in Highway Pavement and 

Runoff Water Through Karst Lands 

Felipe COLLAZOSa,1  
a

 Universidad de Cantabria 

Abstract. The Geotechnical Area of the General Direction of Highways of the 
Government of Spain asked CEDEX for technical assistance for the study of 
pathology being produced by the roadway in Santander direction of the A-8 
highway, next to the town of Reocín, in which there were several areas in which 
seats were periodically produced on the pavement of the highway. The seats, 
sometimes reach up to 1 m deep. Until that moment, when a process of evolution 
of seats was observed, it was acted by means of the execution of drills in the road 
through which a very viscous cement grout was introduced by gravity. On 
February 2016 CEDEX issued a report on the "Seat of the road to Santander on the 
A-8 motorway, next to the town of Reocín". It summarizes the damage caused by 
adverse weather conditions from 2011 to 2015, years in which several actions had 
to be carried out with the aim of reinforcing several roads to restore the safety and 
stability of the road for users. Several actions are shown and established to solve 
the problems that have occurred, prevent emerging risks and increase the resilience 
of roads in the operating phase. This report concludes with the solution that was 
subsequently adopted, in our specific action, through the execution of two 
micropiled slabs. 
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1. Approach to the problem 

The seat of the roadway towards Santander on the A-8 motorway, next to the town of 

Reocín, was the existence of 2 zones in which seats were periodically produced on the 

road surface of the motorway (Figure 1). 

When a process of settlement evolution was observed, action was taken by drilling 

into the carriageway in favour of which a highly viscous cement slurry was introduced 

by gravity. On an occasion when this phenomenon was not acted upon quickly, a 

sinking occurred with a depth of more than 1m. 

2. Heading 

The advisability of carrying out recognition work to identify the origin of the pathology 

and try to limit its extent and then propose possible corrective measures was raised. 

The information from the mechanical soundings already carried out in the 

campaign, raised the additional recognition work to delimit the areas most affected by 
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the process of karstification that has caused the pathologies and noted, as a way 

forward, possible alternatives for action. 

2.1.  Alternatives 

The following alternatives for action were considered and studied on the basis of the 

results of the recognition work 

 

• Treatment with injections 

• Micropiled slab (Figure 2). 

 

Solution adopted (Table 1). The solution to be carried out to repair the roadway 

consists of the execution of micropiles equipped with pipes of 244.5mm outside 

diameter and a thickness of 12mm. 4 piles per profile. Spaced profiles 2,7m. Drilling 

diameter not less than 300.5mm. 

 

Figure 1. Representation of the polls with their depths (Google, 2017). 

  

Figure 2. Representation of the polls with their depths. 

 

Table 1. Proposal for the distribution of micropiles. 5 Piles per profile. 

Separation between profiles 

(m): 

Load per microp. (t): L buckling for FE510, 

d=175mm and b=9mm (m): 

1.4 95 4.7 

1.8 126 2.75 

2.3 158 <1
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