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SUSTEINABILITY
• Development that meets the needs of our generation without compromising 

the ability to meet the needs of future generations:
•Dwelling
•Foods
•Social welfare
•Health
•Envorinment
•Quality of Life
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Live on the interests 
without touching the 

capital!
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Today humanity needs the equivalent of 1.5 planets 
to provide the resources we use and absorb waste. 
This means that it takes the Earth one year and six 
months to regenerate what is used in a year.

What's your footprint?
How does your life style 

impacts climate change?

Possible scenarios modeled by the United Nations 
suggest that if current population and consumption 
continue along the same lines, by the 2050s the 
equivalent of two planet Earths will be needed to 
sustain us.

https://www.carbonfootprint.com/calculator.aspx
www.tuhuellaecologica.org

Global Footprint
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GLOBAL CEMENT AND CONCRETE ASSOCIATION

"Our climate goal is the 
commitment of our member 
companies to reduce the CO2 
footprint of their operations and 
products and to aspire to 
deliver carbon-neutral concrete 
to society by 2050. We will 
work across the entire value 
chain of the built environment 
to meet this aspiration in a 
circular economy and whole life 
context."

11



BECA DR. RAMÓN L. CARRASQUILLO, PE

CONCRETE DURABILITY
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Adam Neville (1923 – 2016)

PORTICUS CSP – Inspecciones de estructuras de CONCRETO 13

Aggregate Cement Additives Cementitious 
Materials Mix Design Poured Consolidation Curing
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DURABILITY
• Durability of concrete refers to the ability of concrete to resist deterioration 

due to weathering, abrasion, chemical attack or various environmental 
conditions (Mehta and Monteiro, 2017) while maintaining its strength and 
appearance integrity during its service life (Guo et al., 2018).
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Construction Megatrends

PORTICUS CSP – Inspecciones de estructuras de CONCRETO 15

Durability

Energy Efficiency

Fast Construction

Style and Design

Green Buildings

High Performance
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Industry Demand
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Industry Demand
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High performance & durability

Concrete with low carbon footprint

Concrete mixes contain a high proportion of 
supplementary materials 

(SCM)Low water-to-cement ratio

Long building life cycles
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CONCRETE DURABILITY 
Paradigm shifts needed in the
construction practice
BY P. Kumar Mehta and Richard W. Burrows
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THE MYTH
• It is a myth that durable and sustainable concrete structures can be built 

according to current practice when the materials and mixture proportioning 
are correctly specified, and the specifications are meticulously followed. This 
is because the materials and the construction practice in the 20th 
century, developed primarily to meet the need for high-speed construction, 
have generally proven harmful to the durability of concrete structures 
exposed to severe environmental conditions.
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CHANGE #1
• The belief that society is being well served by high-speed construction is 

questionable due to dramatic changes during the 20th century. Globally, we 
do not have a labor shortage, but we do face a serious problem of man-made 
climate change which brings into the limelight the construction materials like 
steel and concrete that are being produced at a great cost to the environment. 
Therefore, conservation of materials, not the construction speed, should 
be the new emphasis of the concrete industry in the 21st century.
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CHANGE #2
The belief that the higher the strength of concrete, the more durable will be the 
structure, is not supported by field experience. High-early strength concrete 
mixtures are more crack-prone and deteriorate faster in corrosive environments. 
Codes should be amended to stress this point adequately.
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CHANGE #3
Many reductionistic or narrow solutions to concrete durability problems have 
been tried in the past without much success. We must recognize the fact that 
durability cannot be achieved without a holistic approach. In its report, ACI 
Committee 201, Durability of Concrete, does not consider the cracking durability 
relation, because cracking is not a part of the mission of this committee. 
Concrete cracking happens to be the responsibility of ACI Committee 224 which 
does not want to deal with durability. The root causes of many durability 
problems can be traced to this kind of reductionistic approach. By ignoring the 
cracking-durability relationship and by overemphasizing the relation between 
strength and durability, ACI 318 is not helping the cause of constructing durable 
and environmentally sustainable concrete structures. A paradigm shift to a 
holistic approach to control cracking in concrete structures is necessary 
to create a much closer working relationship between the structural 
designer, materials engineer, and construction personnel than exists 
today.
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CHANGE #4
The belief that the durability of concrete can be controlled by controlling the 
w/cm is not correct because it is not the w/cm but the water content that is more 
important for the control of cracking. A reduction in the water content will bring 
about a corresponding reduction in the cement content at a given value of 
strength, which in turn, will reduce thermal contraction, autogenous shrinkage, 
and drying shrinkage of concrete. Therefore, to achieve durability, the 
standard practice for selecting concrete mixture proportions will have to 
undergo a fundamental change.
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…CHANGE 4
Note that a change in emphasis from the w/cm strength relation to the 
water content-durability relation will provide the needed incentive for a 
much closer control of the aggregate grading than is customary in the 
current construction practice. 
1. A substantial reduction in water requirement can be achieved by using a 

well-graded aggregate. 
2. Additional reductions in the water content of concrete mixtures can be 

realized by the use of midrange or high-range water-reducers, high-volume 
fly ash or slag cements, and coarse ground Portland cements.
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P. Kumar Mehta
In the 20th century, the concrete construction  industry, driven primarily by the 
economics of higher  and higher speeds of construction, increasingly used  
cements and concrete mixtures possessing high-early strength. Consequently, 
the field experience with many modern concrete structures shows that they are 
crack-prone and those exposed to severe environments tend todeteriorate 
much faster than their  anticipated service life. To build environmentally  
sustainable concrete structures, it is clear that instead of strength, the 21st 
century concrete practice must  be driven by considerations of durability.
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RESILIENCE



BECA DR. RAMÓN L. CARRASQUILLO, PE

RESILIENCE
PERSONAL
• Fundamentally, resilience refers to positive adaptation, or the ability to 

maintain or regain mental health, despite experiencing adversity.
PHYSICS
• The ability of something to return to its original size and shape after being 

compressed or deformed.

Resilience is about advancing despite adversity.

RESILIENCE - EDUCATIONAL RESPONSABILITY 27
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Building Resilience Index 
Building Resilience Index is developed to facilitate design, construction, and 
retrofit of more buildings with resilience measures, aiming to contribute enhancing 
the overall climate adaptation of our cities.

DR. CESAR CONSTANTINO
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BRI RATING LEVEL DESCRIPTION
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WIND
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WATER
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FIRE
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GEOSISMIC
• There are three types of Geoseismic Hazards: 

– Earthquakes, 
– Landslides, 
– Volcanos and 
– Subsidence. 

As geoseismic forces can be very powerful, the location of a building is a major risk 
factor, particularly for landslide and volcanic hazards. They can also be interrelated to 
other hazards. Example: Landslides can be triggered by earthquakes or heavy rain.
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Lessons Learned About Building Resilience 
Following Major Earthquakes

• Strengthening resilience involves adopting the latest building codes for new 
construction and retrofitting existing buildings. We must also emphasize the 
importance of refining resilience approaches based on global good 
practices. Through such steps, we can apply lessons globally, enhancing 
safety and resilience in the face of natural disasters and climate change.
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CONCLUSION
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