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Note:  The following is the notation used in this paper:  ( . ) for decimals and (   ) for thousands.  

Currencies are expressed as:  AR$ Argentinean Pesos and US$ for Dollars of the United States of 

America.  Approximate exchange rate (2009-08) = 3.8 AR$ / 1.0 US$. 

Summary 

Most of the railway crossings in Argentina have their access surfaces generally in bad shape, with 

the consequent negative impact for the movement of all kinds of vehicles passing the crossings.  It 

generates important traffic congestions, with an increase in the gas emission to the environment, by 

product of the combustion in the vehicles, and the consequent loss of time in the displacement of 

people and goods.  All this increases when these rail crossings are located in urban areas with a 

considerable traffic density, mostly due to the permanent and expensive repair and maintenance 

works of the railroad crossings. 

This paper describes in detail the use of concrete blocks in a surface railroad crossing, located in the 

town of Olive, in the Province of Córdoba, in Argentina.  The railway tracks bear daily cargo and 

passenger trains and divide the city in two densely populated sectors, so the circulation over this 

crossing is important.  Additionally, it has an intense transit of trucks with loads of more than 30 t, 

which carry much of the production of grains of the entire province, towards the port of Rosario. 

Considering the need to give a definitive solution to this problem, with a fast constructive method, 

possible to develop by sections and with an easy maintenance, the municipality decided to design 

and build this rail crossing with a concrete block pavement. 

This paper describes the stages of project and the construction of the pavement.  It also evaluates 

the behavior of the project after three (3) years intense use. 

1. LOCATION OF THE WORK  

It is the surface railway crossing in the city of Oliva, 3er Departamento Arriba, Province of Córdo-

ba, Argentina, in Rivadavia Street and National Route No. 9 South (see Figure 1). 
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Figure 1.  Maps of Argentina, the Province of Córdoba and the location of Oliva. 

2. DESCRIPTION OF THE LOCATION  OF THE CROSSING 

It is a level railway crossing, with high density of transit and heavy loads, because part of it area 

trucks with coupled trailers, loaded to the top with cereals transported from the Province of Cordoba 

to the port of the city of Rosario, in the Province of Santa Fe. 

The railways belong to the concessionary company the Mitre Railroad, Nuevo Central Argentino 

(NCA).  They carry daily freight trains by the main track plus two (2) passenger trains per week.  

The area to pave has 566 m
2
 and four (4) rail tracks, the main one and three (3) secondary tracks. 

Initially, there was an asphalt pavement in the crossing, very spoiled and with permanent repair in-

terventions by the Municipality, without an optimal finish job of the structure (see Figures 2 and 3). 

..  

Figures 2 and 3.  Initial state of the crossing in the main road area.  Asphalt concrete. 

3. STUDY FROM THE SOIL  

The soil studies were made previously to the structural analysis.  They found three (3) well defined 

layers, as shown in Figure 4.   

Layer 1, the most superficial, 300 mm thick.  It had a ñleosoideò lime, whose maximum Proctor 

density (1.87 t/m
3
) was acceptable and indicates that the material is adequate for its position in the 

structure. 
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Layer 2, intermediate, 250 mm thick.  The material was similar to the one in Layer 1, but with a vey 

low maximum Proctor density (1.55 t/m
3
) and indicates incompetence of the tested material.  The 

onsite density averaged 1.24 t/m
3
, 80% of its maximum density, which is below the recommended 

limit of 95%. 

Layer 3, the deepest one.  Another ñleosoideò lime was found, with a maximum Próctor density of 

1.53 t/m
3
 and an onsite average density of 1.55 t/m

3
, considered to be acceptable for their position 

in the structure. 

 

Figure 4.  Detail of the previous soil study.  Differentiated layers. 

4. DEFINITION OF THE STRUCTURE 

It is important to stress out that the intention was intended to reformulate only the surface layer of 

an existing flexible pavement, in service for many years, without any settlement of the base layers.  

So it was decided to use the same structure, looking forward to homogenize their densities for a 

most reliable behavior of the structure. 

This procedure was carried out in a box 0.86 m deep from the finished pavement surface.  Once the 

existing asphalt concrete was removed, the base material was removed to a depth of 0.75 m, keep-

ing it on site, in separate stocking piles, according to the nature (layer). 

After the mechanical compaction of the subgrade (compactor - tamping), the box was filled up with 

an mixture of equal part of the soils in Layers 1 and 2, plus 3% (by weight) of ñliveò lime, to com-

plete 0,55 m, of stabilized material. 

The maximum obtained Proctor density for this ñmixedò material 1.7 t/m
3
, with an optimum mois-

ture content of 15%. 

In situ densities in situ were acceptable, because they exceeded 95% of the maximum density. 

Soil Study Soil Study 
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Lime with carbonille and sand 

In situ density:  Ave. 1.91 t/m3 
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Lime with carbonille and sand 
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Leosoid lime 
In situ density:  Ave. 1.55 t/m3 
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The remaining 200 mm were filled with crushed type 0-20 (0 to 20 mm gradation) granular materi-

al, whose maximum in situ Proctor density was 2.3 t/m
3
, with values from 98% and 103% of its 

maximum density.  Figure 5 outlines the finally built structure. 

 

Figure 5.  Detail of the adopted structure. 

 

 

Figure 6.  Drawing of the general area of the work. 
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Structure 
PROPOSED SURFACE LAYER: 

Uni-stone paver, 80 mm, Type I (45 MPa) IRAM 11656 standard, over 30 mm 

thick, coarse-sand layer (compacted) IRAM 11657 standard 

BASE: 

Crushed 0-20 granular material (crushing range 0 to 20 mm) 

Proctor:  2.30t/m3 

In situ density:  > 95% max. density 

SUBBASE: 

Materials mix:  50% Layer 1 + 50% Layer 2 + 3% live lime, by weight 

Optimum humidity:  15% 
Proctor:  1.70 t/m3 

In situ density:  > 95% max. density 

SUBGRADE: 

Mechanical compaction of the surface by impact. 
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