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

Summary 

This paper describes two container storage platforms, built with concrete block pavements (CBP) in 

two cities; Puerto Madryn and Comodoro Rivadavia, both in the province of Chubut in Argentina. 

The objective of their construction was to provide both ports with the facilities for containers sto-

rage with normal and special loads, in order to be better prepared to receive new exports and im-

ports.  The first platform was built in 2005, with a surface of 14 500 m
2
; the second was built in 

2008, with 11 500 m
2
. 

The analysis of several alternatives for Puerto Madryn selected a concrete block pavement for its 

technical and economic advantages like the possibility to be built by local contractors with no spe-

cialized equipment and labor, and the evidence of a good behavior, endorsed by more than 6.5 mil-

lion m
2 
of concrete pavers, laid in ports and storage platforms around the world. 

The project of Comodoro Rivadavia was directly designed with a concrete block pavement, with 

some changes that would improve their behavior.  Those changes were made after the experience in 

Puerto Madryn and some doubts presented by the designers on the long-term behavior of the plat-

form.  It must be noted that the specifications for the bidding process of this platform, accepted the 

presentation of alternatives to the concrete block pavement. 

1. CONTAINER STORAGE PL ATFORM, ADMIRAL STORNI  PIER, CITY OF PORT 

MADRYN, PROVINCE OF CHUBUT, ARGENT INA 

1.1 Description 

It is a container storing platform, with a surface close to 14 500 m
2
, paved with concrete blocks.  It 

is used for different goods with source or destination in the port of the city of Puerto Madryn, in the 

province of Chubut, Argentina.  The containers for perishable goods need to be permanently refri-

gerated, so they require electricity sources during storage.  This is the reason for the provision of 

120 energy boards to feed more than 2 000 containers. 

The Port Administration faced this project in order to provide the Admiral Storni Pier with the ade-

quate facilities to capture a portion of the production of the Río Negro Valley, currently exported to 
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Europe through Puerto San Antonio, located to the North.  This project will allow the incorporation 

of a transoceanic line, to reach those markets, something impossible to do at that time. 

1.2 Concrete block pavement 

A concrete block pavement with 80 mm thick "Uni-stone" pavers, in herringbone pattern, was built 

for the platform.  The pavers were Type I units, according IRAM 11656 Standard, i.e. those for 

public roads, airports, ports, load storage platforms, etc.  To be Type I mean to have an average 

compressive strength of more than 45 MPa and no individual value of 40 MPa for each specimen. 

The laying of the blocks followed the recommendations of the IRAM 11657 Standard "Concrete 

Blocks for Pavements.  Requirements for laying and recommendations for its basic structureò and 

the Particular Technical Standards. 

The concrete block pavement was designed to be heavily trafficked by semi-trailer trucks and 71.5 t 

(self weight) ñfront-liftò container handling equipment.  In addition, it is expected to store contain-

ers stacked in height, with the consequent increase in loads in the points of support. 

The following is the design data for the concrete block pavement: 

Á Front lift container handling equipment, type Reach-Stacker B98M, with the following charac-

teristics: 

Á Own weight = 71.5 t. 

Á Wheelbase = 4.80 m. 

Á Distance between the centre of gravity of the container and the front axle = 2.56 m. 

Á Distance between centers of gravity (for the container and the equipment) = 5.31 m. 

Á Number of tires in the front axle = Four (4). 

Á Critical weight of the mixture of 40 ft/20 ft containers = 21 t. 

Á Two alternatives design lives = 250 000 and 1 000 000 axels. 

Á Two dynamic load factors = Braking and irregular surface, acting together and separately. 

Á Value of support (CBR) of the subgrade = 10%. 

The designer considered granular and soil-cement as base materials.  The granular alternative was 

chosen for being the most feasible to be built, with equivalent support value.  Therefore, the struc-

ture was made of pavers on the bedding sand, followed by granular layers of base and subbase, with 

a gradually increasing carrying capacity from the subgrade up to the paver layer, with a total thick-

ness of 0.8 m (see Figures 1 and 2 and Table 1). 

 

Figure 1.  Outline of the structural package [structure] . 

Concrete pavers 

Bedding sand 

Confining curb 
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Table 1.  References in Figure 1. 

1  Subrasante. Natural ground. 

2  Granular subbase. Degree of relative compaction (GCR) greater than or equal 93 % of the dry 

density obtained with the material in the modified Proctor test T 180;  

thickness = 200 mm. 

3  Granular base 1. Degree of relative compaction (GCR) greater than or equal 95 % of the 

density dry obtained with the material in the modified Proctor test T 180; 

first layer, 150 mm thick. 

4  Granular base 2. Degree of relative compaction (GCR) greater than or equal 95 % of the 

density dry obtained with the material in the modified Proctor test T 180; 

second layer, 150 mm thick. 

5  Granular base 3. Degree of relative compaction (GCR) greater than or equal 95 % of the 

density dry obtained with the material in the modified Proctor test T 180; 

third layer, 150 mm thick. 

6  Granular base 4. Degree of relative compaction (GCR) greater than or equal 98 % of the 

density dry obtained with the material in the modified Proctor test T 180; 

fourth layer, 150 mm thick. 

(Soil-cement base). Seven (7) days compressive strength > 2 MPa, 150 mm thick. 

7  Bedding sand. The thickness of the bedding sand (coarse sand) shall be even and have a 

thickness between 30 and 50 mm thickness, after vibration and compaction 

of the surface layer. 

8  Concrete pavers. According with standard IRAM 11656, type "Uni-stone".  PS8, grey color, 

de Petroquímica Comodoro Rivadavia or similar. 

  

 

Figure 2.  Layout of concrete gutters and the runoff  direction. 



9th. International Conference on Concrete Block Paving.  Buenos Aires, Argentina, 2009/10/18-21 

Argentinean Concrete Block Association (AABH) - Argentinean Portland Cement Institute (ICPA) 

Small Element Paving Technologists (SEPT) 

4 

 

The design included unreinforced concrete gutters, strategically located in order to collect the rain-

water runoff.  The location was selected such that the containers interact as little as possible with 

the runoff, avoiding operational problems and the generation of counterproductive dynamic actions 

for the pavementôs structure (see Figures 3 and 4). 

 

Figure 3.  Details of concrete gutters according to the references of Figure 3. 

 

 

Figure 4.   General view of the concrete gutters for the surface water runoff.  

  

The concrete block pavement alternative was selected among concrete, asphalt, concrete blocks, for 

its technical and economic advantages.  Concrete block pavements allow to be built by local con-

tractors with no need for special equipment or specialized labor.  In addition, there is evidence of 

their good behavior, endorsed by more than 6.5 million m
2 
of concrete pavers used in ports and con-

tainer platforms in various parts of the world, to the date of this project. 

The selected structure can be built with traditional techniques and equipment well known and wide-

ly used by local contractors.  The Contracting Agency defined this purpose from the beginning of 

the project (see Figures 5 to 7). 

Detail 1.  Curb-gully 

Profile 1.  Applicable to South side 

Detail 2.  Curb-gully 

Profile 2.  Applicable to West side and 

the inner lines of inner flow  

 
Detail 3. 

Lined collector gully 

Reinforcement 

SIMA type  mesh, 

Ø6 SEP, Ø10c/10 cm. 
H21 concrete. 

 

Support base for the concrete, built with granular material, 
200 mm thick, 90% relative compaction degree, Proctor 

compaction test.  

CBP Confining beam/Confinement level 

Drainage 
level 
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Figure 5.  Constructive stage of the concrete block pavement (Detail 2 of Figure 4). 

  

 

Figure 6.  Construction of the gutter (Detail 3 of Figure 4). 

  

 

Figure 7.  Operating finished pavement. 


