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Abstract 

In a geographical region represented by more than 20 nations and counting a population of 
almost 600 million, Latin America and the Caribbean represents the regions with the greatest 
growth, especially when referring to urbanization - approximately 80% of its population is 
living in cities. Its wide range of economic segments such as agriculture, minerals and oil, 
manufactory and services such as tourism and transport has increased infrastructure and housing 
investments in a manner that the construction industry is challenged to offer solutions to be 
faster as well as of increase quality.   Consequently, cement based materials such as concrete 
will continue to be the most important material in construction industry.  Meanwhile, it should 
be noted that recently concrete technology has undergone important advances as a result of 
important research and development activities.  Nevertheless, many of the cutting-edge 
technologies are in most of the cases limited to laboratory and prototype production, and never 
industrialised massively in the marketplace.  One of the main challenges to go from laboratory 
to the construction site is easy and practical industrialisation. The concrete industry represented  
in this report reflects the experience of CEMEX as construction materials company that has 
been able to demonstrate that important innovations can not only be developed efficiently and 
effectively , but more importantly they can be adopted into the marketplace rapidly, affordably 
and above all can be produced everywhere in at a massive scale. This success showcased by 
concrete has not only been the impetus to help the construction industry overcome its 
challenges, but has also been accompanied  by initiatives of relevant social impact, resulting in 
the offering of solutions that have been able to equilibrate the socio-economic fabric of 
communities that initially manifested inequality.  
  

 



 

1. INTRODUCTION 
Although technically speaking Latin America and the Caribbean (Latam) belongs to the so 

called “third world” or “emerging economies” which is small compared to the main group of 
economies as US, Western Europe or Japan, its inside dynamics and diversity brings an exciting 
potential of growth for the upcoming years despite the fact that every country has to confront a 
lot of challenges, and must fashion its own response based on its own peculiarity in order to 
achieve a sustainable growth. 

One of the best expressions of this potential is seen among its cities that today represents 
almost the 80% of its population, giving the real sense to be the most urbanised region in the 
world.  In 1930, Latam had just over 100 million inhabitants. Today the region is over 500 
million living in cities; it has an urban/rural ratio similar to that in the industrialised countries. 
Some countries are particularly high like Argentina (89.8%), the Bahamas (88.5%), Uruguay 
(91.3%) and Venezuela (86.9%). Moreover, metro areas of Buenos Aires, São Paulo, Rio de 
Janeiro, Mexico City and Lima are already among the 30 largest in the world. The region is 
expected to have an urban population of 665 million (81% of total) by 2020. Urbanization 
footprint, with Brazil being a distinguishable exception, typically involves a single very large 
city per country, for example Lima’s metropolitan area has over 7.4 million inhabitants which 
represents almost the 30 percent of the total population in Peru.  The second largest city is 
Arequipa with only 700,000 inhabitants. Today more than 50 cities have surpassed the one 
million inhabitants, of which 14 are in Brazil alone, and represent the current trend of growth 
and push back of the megacities. 

Despite this economic growth, the weakness of the political and social situation has brought 
difficulties such as poverty and inequalities which are concentrated for example in urban areas 
like Mexico City or São Paulo with roughly 40 percent of people living below the poverty level. 
This means that most of the poor urban dwellers live in substandard housing within informal 
settlements and with limited or no access to basic services. 

All this environment brings a real challenge for planners and professional sectors like the 
construction materials industry by raising the requirements for higher quality products, but yet 
affordable in order to enable the construction of massive projects like low income housing, 
water management or transportation (like BRT’s - Bus Rapid Transit) among others that are  
intended to support properly population growth.  In many construction projects the material 
costs can represent a big portion of the budget, the innovation plays an important role in order 
to be able to come up with ideas that can be achievable with local materials, but more 
importantly accessible, meaning being able to be industrialized elsewhere. 

Despite the conservative nature of the construction industry, as demonstrated by only 
incremental changes and evolution of concrete technology – e.g. automation of batching 
systems, increase in truck sizes, admixtures developments, advances in pumping technologies 
and improvements in logistical coordination, there are experiences that show progress around 
the region in the use of newer technologies. 

The Ready-Mix Concrete industry Latam shows an annual production of 120 million of 
cubic meters, nevertheless its penetration of the so called “special products,” which can 
represent the latest technologies is barely reaching 10 to 15% among the region, nevertheless 
big cities can show numbers over 40% of its total production related special products.  The 
normal housing in many cases represents more than 80% of the consumption and uses standard 

 



 

concretes, and typically infrastructure projects or rarely high rise buildings are the ones that 
push for introducing the most challenged concretes into the market. 

In order to make a differentiation between “traditional” and “new concrete technologies” the 
following criteria has been established as a possible classification technique: 

 
Table 1:  

Variable Dimensión Traditional 
Concrete New Technology 

Cutting-
Edge 

Technologies 
Compressive 

Strength (MPa) 
Concrete 

performance <= 42 MPa 40-80 MPa >= 150 MPa 

Consistency Concrete 
performance 

5 to 20 cm slump 
test 

> 20 cm slump 
test 

Self Compacting 
Concrete (SCC 
>= 60 cm flow) 

Maintain 
SCC or high 
slump mixes 
by minimum 

of 90 min 
with no loss 

of 
workability 

Admixtures 
Technology 
1) Rheology 

2) Workability 
3) Setting time 

(Accelerate/
Retard) 

Mix design 

LNS 
(Lignosulfonates) 

Sugar Based 
Naphtalenes 

PCE 
(Policarboxilates) 
VMF (Viscosity 

modifiers) 
 

 

Fibers 
Technology Mix design 

Plastic shrinkage 
control 

(<=2kg/m3 
Polypropilene) 

Toughness 
increase 

(>=20 kg/m3 steel 
fibers) 

Ductile 
concrete – 
Modulus of 

Elasticity >= 
35 GPa. 

Elastoplastic 
behavior 

Early Strength Concrete 
performance  4.0 MPa @ 1d >=4.0 MPa 

@ 4h 

Shrinkage Concrete 
perfomance  

Drying shrinkage 
< 400 microns @ 

28d 

Non-
shrinkage 
concrete 

 
The examples to be shown as representatives of “new” and “cutting-edge” technologies are 

referred to a set of solutions that have been developed at the CEMEX Research Centres in 

 



 

Switzerland and Mexico, and today are deployed in different regions around the world including 
Latam. The technologies to be described are: 
 

- Hidratium. Technology that renders concrete tolerant to poor curing practices and 
eliminate the use of an external curing, meaning it print a self-curing property to the 
concrete. Its performance is achieved through a combination of distinctive mix design 
principles and proprietary admixtures to eliminate the plastic shrinkage and reduce the 
long term drying shrinkage. On top of that, the final appearance of the concrete surface 
shows excellent results for architectural purposes, and gives an extraordinary “anti-dust” 
property that brings a cleaner job site meanwhile it reduces the cleaning activities and 
more important for example can be used as final floor for low income housing, which in 
some cases like Colombia low income housing projects the concrete slab does not have a 
cover like tiles or carpet. In this case the new dwellers have to live with the concrete 
surface for a long time meanwhile its affordable a nicer topping. In this case, “anti-dust” 
properties are important in order to avoid pulmonary diseases which are very common 
among the poor families. During 2014 for example, in Colombia more than 14.000 m3 of 
Hidratium concrete (50% out of the total) was poured for building more than 4.000 homes 
for Low Income Housing using “cast in place” construction system. 
In the case of Mexico, around 1 million of cubic meters with Hidratium technology are 
spread yearly into the marketplace for different applications were we can extract  Low 
Income Housing projects in the Yucatan Peninsula, each one by building between 2.000 
to 8.000 new homes. 

 
Photo 1:Low Income Housing Project in Mexico 

 
Photo 2: Low Income Housing Project in Colombia 

 
- Promptis. Ultra rapid hardening concrete is able to reach early compressive strength in 

only 4 hours, compared with an average of 18 hours in conventional concrete. Despite its 

 



 

rapid-hardening properties, Promptis® has been designed to retain workability for over 
90 minutes, thus allowing the material to be easily handled without the fear of sudden 
hardening, even under extremely hot weather. Therefore, only a couple of hours after 
delivery, one is able to remove the formwork, and prepare for the next cast on the same 
day.  Strength develops in a progressive manner as the concrete ages, resulting in a highly 
durable material that also exhibits a very good resistance to shrinkage cracking. 
Evolution. A highly flowable concrete that can spread into place under its own weight 
and achieve excellent consolidation without internal or external vibration. 

 
An interesting example was done in Colombia for a massive low income house project 
(3,000 homes) were more than 3,400 m3 of Promptis concrete were used out of the 17,300 
m3 in total the project consumed during a period of 13 months (2013-2014), this means 
around 20% of the project.  The ultra-rapid hardening technology allowed to recuperate 
time lost by burocratic paper work that stopped the construction works by allowing to 
cast twice a day with the same formwork.  In this case construction production was 
increased by 100%. 

 

 
Photo 3: Low Income Housing Project in Colombia 

- Evolution. A highly flowable concrete that can spread into place under its own weight 
and achieve excellent consolidation without internal or external vibration. Although self-
compacting concrete is not new inside the advanced concrete industry, one of the main 
challenges has been to introduce it massively. An interesting example is the deployment 
in Dominican Republic were Low Income Housing projects have been transformed from 
standard concretes (20 cm slump) to SCC, but more interesting being able to match the 
material cost budget even if using a high tech technology. Final results on the houses have 
shown excellent finishing walls, very impermeable slabs and diminishing significantly 
labour costs up to 30%. 

 

 



 

 
Photo 4–5: Self Compacting Concrete applied in Dominican Republic. 

 
Out of these examples, there are more technologies on the roadmap that will keep 

overcoming the construction industry challenges, as follows: 
 
- Insularis. A 100% ready-mix concrete construction solution for thermal insulation and 

improving energy efficiency in buildings. 
- Resilia. A concrete technology engineered to achieve unprecedented mechanical 

performance: ultra-high strength & ductility. 
- Pervia. Concrete technology that provides optimal management of water drainage in 

conventional and structural pavements. 
 

Finally in order to link the success in the field with the success in the lab, it is important to 
show the process applied for industrialisation, which involves in a very simple manner different 
aspects as follows: 
 

• Strong collaboration among experts from different areas (commercial, technical, 
operative, R&D). 

• Global networking to speed the leverage of different experiences among countries and 
markets. 

• Customer involvement to properly get feedback. 
• Plant certification for achieving operative excellence. 

2. CONCLUSIONS 
As are stated the challenges shown by the concrete industry inside the regional economic 

and social situation of Latin America and the Caribbean, and by showcasing some of the most 
important developments in concrete technology, it is demonstrated that innovations can be 
deployed among regions and inside the most constraint projects like Low Income Housing. The 
success is not only for the concrete industry but also for the society in general, where concrete 
can be shown not only as an excellent material for construction but also as part of the solution 
to build more adaptable, resilient and sustainable buildings and urban infrastructure.  
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