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Brazilian Standardization

The history began with structural concrete:

1940 – ABNT was founded and three Standards were published:

• EB1 – Requirements for ordinary Portland cement

• MB1 – Test methods of cement

• NB1 – Design and execution of reinforced concrete structures



Brazilian Standardization

Brazilian Association of Technical Standards:

• is a non-governmental national organization 

• is recognized by the Brazilian government as the National 

Forum of Standardization 

• is an ISO founder member

• develops voluntary and consensus-based Brazilian 

Standards in several areas

The developing of Brazilian Standards

is carried out through 

ABNT Technical Committees



Brazilian Standardization

Brazilian Association of Technical Standards:

• two Brazilian Technical Committees are responsible for the 

standards of concrete and concrete structures:

– ABNT/CB-02 Brazilian Committee of Civil Construction

– ABNT/CB-18 Brazilian Committee of Cement, Concrete 

and Aggregates 

• ABNT is a P member of ISO/TC71 – Concrete, Reinforced 

Concrete and Pre-stressed Concrete (and all its 

Subcommittees)
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Eurocodes and new technical rules for the 

assessment & retrofitting of existing structures

Source: Dr. Stuart Matthews, Lausanne, 2016



ABNT NBR 8681

Actions and safety of

structures

ABNT NBR 6120

Loads on building

structures

ABNT NBR 7188

Loads on road

bridge structures

ABNT NBR 6123

Wind loads

EN 1990 + EN 1991

Brazilian Standardization for Structures



ABNT NBR 8681

Actions and safety of

structures

ABNT NBR 6118
Concrete structures

ABNT NBR 9062
Precast Concrete Structures

ABNT NBR 8800
Steel and steel-concrete structures

(for buildings)

ABNT NBR 7190
Timber structures

ABNT NBR 15961
Masonry concrete blocks

ABNT NBR 15812
Masonry ceramic blocks

ABNT NBR 7187
Concrete Bridges

ABNT NBR 14762
Cold-formed steel structures

ABNT NBR (under development)
Steel and steel-concrete structures

(for bridges)

Brazilian Standardization for Structures

Specific actions 



ABNT NBR 8681

Actions and safety of

structures

Specific actions

Design and detailing structures
(concrete, steel, timber and masonry structures)

Brazilian Standardization for Structures



Brazilian Standardization for Structures

ABNT NBR 8681

Actions and safety of

structures

Design and detailing structures
(concrete, steel, timber and masonry structures)

ABNT NBR 6122

Geotechnical design 

ABNT NBR 15421

Seismic design 

ABNT NBR 14432

Fire design 

Specific actions 



Brazilian Standardization for Structures

ABNT NBR 8681

Actions and safety of

structures

Design and detailing structures
(concrete, steel, timber and masonry structures)

ABNT NBR 6122

Geotechnical design 

ABNT NBR 15421

Seismic design 

ABNT NBR 14432

Fire design 

Specific actions 

Concrete

structures and

steel

structures

have specific

standards for 

fire design



Brazilian Standardization

Technical Standards must be a mirror that reflects the reality 

(not more than the reality)
When a group of people develop a 

standard, they need to take into account 

the importance of the 

material/product/process/etc                   

for the local economy

It is essential that experts base their 

works on the most advanced 

technologies available 

However, they should bear in mind that 

the national standards must consider the 

country’s resources and possibilities at 

the moment of the standardization 

process (realistic and sustainable 

requirements)



Contextualizing the Brazilian way

A large country:

• 8.515.767 km2 (5th)*

• 207 million people (5th)*

• 7.400 km off shore

• 60% of the total area of world native forests

• 12% of all fresh water on the planet

• U$ 1.8 trillion - Gross Domestic Product (GDP) (9th)*

• U$15.646 GDP per capta (105th)*

• 1.5 million km – roads (only 13% paved)

• 0,3 million km – rail roads (most of them very old)

• 6.2 million houses – habitational deficit 

• IDH (73rd)*

* World position



Some ideas for the fib Model Code 2020 coming from 

developing countries

1. What we understand as developing countries

We call “developing countries” those countries whose resources 

are few to meet their needs. That means large and poor countries can 

have even more difficulties than small poor countries.

From available resources, the needs that should be primarily attended 

are health, education and safety (we need to ensure that the child 

reaches maturity healthy and educated), and what's left to invest in 

infrastructure should be used with care, seeking to optimize the 

processes of design, execution and maintenance.

Since these societies end up having to accept greater risks from birth to 

maturity of its citizen, it makes sense to take similar risks in these 3 

processes. 

Source: Dr. Fernando Stucchi, Lausanne, 2016



Contextualizing the Brazilian way

A mixed cultural country:

Colonized by Portugueses

with the “help” of people from:

...and others



Our typical dish...

Contextualizing the Brazilian way

Brazilian feijoada,

made with black beans 

and pork meat (cooked 

together), accompanied 

by rice, “farofa”, pepper, 

boiled cabbage and 

orange.

...and some examples of the

Brazilian creativity, that you

must taste...

Pumpkin candy

Brigadeiro

Cocada

Cheese bread

Pastel (many flavours)

Milk pudding

Quindim

Sagu

Roll cake

Tapioca (many flavors)

Paçoca

Pamonha



…and you also must see

our slender buildings and beautiful beaches 

Contextualizing the Brazilian way

Camboriú, in Santa Catarina, one of the Brazilian jewels



Concrete is the base of Brazilian construction

➢ Most of the cement produced in the country is destined for  

domestic consumption

➢ Brazil – 7th position of the world cement production

Contextualizing the Brazilian way
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Brazilian cement industry in the path to a low-carbon world

Brazilian cement industry 

has the Iowest reduction 

potential, due to the degree 

of excellence already 

achieved, as a result of the 

actions adopted since the 

1979 CoaI Protocol

Source: IEA – International Energy Agency/2009



Some examples of the Brazilian concrete construction culture

Brasilia’s Cathedral

(DF)

Immigrants Highway (SP)

Christ the Redeemer

(RJ)

MASP (SP)

Itaipu Hydroelectric (PR)

Alvorada Palace (DF)

Octávio Frias de 

Oliveira Bridge (SP)

Rio-Niteroi Bridge

(RJ)Beira Rio (RS) and´Pernambuco (PE)    

Football Stadiums

Redinha Bridge (Guamá River - PA)

Italia Building

(SP)

Highway Mario Covas (SP)

Lacerda's elevator

(BA)

Pampulha’s Church (MG)



In terms of nature disasters, 

Brazil is a blessed country

➢ Brazilian territory is free 

from some nature 

disasters: 

• hurricanes/twisters

• snowstorms

• extreme cold temperatures

• tsunamis

➢ Other nature events 

occur sporadically and 

in some specific areas:

• earthquakes

• cyclones 

• big sea waves (3m?)

➢ There are some nature events that must be taken into 

account always, such as: 

• floods

• storms

• landslides

• winds



16 de março de 2010

ABNT NBR 15421 

Design of seismic 

resistant 

structures

Horizontal actions

Preventing structural damage due to earthquakes

Seismic Hazard Map of South America



In special cases, it's possible to 

make tests in a wind tunnel 

simulating the reality of the 

actions in structure models

Horizontal actions

Preventing structural damage due to wind loads

Souse:Téchne, Ed. 156, march, 2010 – Prof. Acir Loredo-Souza, Diretor of

Aerodynamics Laboratory of Construction) of Federal University of Rio Grande do Sul)

Taking into account 

the wind loads 

provided for in 

ABNT NBR 6123, 

nobody will knock 

down our house



Contextualizing the Brazilian way

42% of the Brazilian energy matrix 

comes from renewable sources, such as:

• hydraulic (dams)

• biofuel

• solar 

• wind 

Brazilian wind towers are usually more 

than 100 m high, because of preferential 

winds

2017 – 10.8 GW of wind energy in 

operation, which represents 7.1% of the 

Brazilian power matrix (9th place in wind 

generation in the world).



Technical Standards must be a mirror that reflects the reality 

(not more than the reality)

Brazil is a blessed country

Brazilian standards accept design 

simplifications and reduced 

thickness in structural elements in 

some specific situations (the cover 

to reinforcement must be attended 

for durability and fire protection)

Slender columns and buildings are 

common in the country due to the 

small horizontal actions, with some 

exceptions (previously shown) 



Aspirations for fib Model Code 2020

• Single merged structural code dealing with both new and existing 
concrete structures

• Operational model code that is oriented towards practical needs

• Includes worldwide knowledge with respect to materials and 
structural behaviour 

• Recognizes the needs of engineering communities in different 
regions of the world

• Integrated life cycle perspective 

• Holistic treatment of structural safety, serviceability, durability and 
sustainability

• Fundamental principles and a safety philosophy based on reliability 
concepts

Source: Dr. Stuart Matthews, Lausanne, 2016



Brazilian Standardization for structures

ABNT NBR 8681

Actions and safety of

structures
ABNT NBR 15575

Performance of

habitational

buildings

Design and detailing structures
(concrete, steel, timber and masonry structures)

ABNT NBR 6122

Geotechnical design 

ABNT NBR 15421

Seismic design 

ABNT NBR 14432

Fire design 

Specific actions 



ABNT NBR 15575

Performance of

habitational buildings

Brazilian Standard for Performance of Buildings

“Standard of Performance”, as  

ABNT NBR 15575 is known, 

has six parts:

Part 1 – General requirements

Part 2 – Structure system

Part 3 – Floor system

Part 4 – Walls system

Part 5 – Coverture system

Part 6 – Hydro-sanitary system 

More than 200 requirements

divided in three important

areas:

➢ Safety

➢ Habitability

➢ Sustainability

All of the habitational

buildings are covered by

this standard, regardless

of its type, size or material

Recognizes the 

suitability of some 

Brazilian standards, 

such as NBR 6118 

and NBR 9062



ABNT NBR 15575 – Users Requirements

 Structural safety

 Fire safety

 Use and operational

safety

Safety Habitability Sustainability

 Watertightness

 Thermal performance

 Acoustic performance

 Light performance

 Health, hygiene and air 

quality

 Functionality and 

accessibility

 Tactile and 

anthropodynamic

comfort

 Durability

 Maintenance

 Environmental impact

Brazilian Standard for Performance of Buildings

Recognizes the 

suitability of some 

Brazilian 

standards, such 

as NBR 6118 and 

NBR 9062



ABNT NBR 8681

Actions and safety of

structures

ABNT NBR 6118

Design of concrete

structures

ABNT NBR 9062
Precast Concrete Structures

ABNT NBR 8800
Steel and steel-concrete structures

(for buildings)

ABNT NBR 7190
Timber structures

ABNT NBR 15961
Masonry concrete blocks

ABNT NBR 15812
Masonry ceramic blocs

ABNT NBR 7187
Design of Concrete Bridges

ABNT NBR 14762
Design cold-formed steel structures

ABNT NBR (under development)
Steel and steel-concrete structures

(for bridges)

Brazilian Standardization for Structures



ABNT NBR 6118

Design of concrete

structures

ABNT NBR 6118:

✓ 2008 – met the target “deemed to satisfy ISO 19338”

✓ 2014 – this recognition was updated

Brazilian Standardization for Concrete Structures

NB-1 Design and execution of reinforced concrete structures:

✓ was published in 1940, at the ABNT foundation

✓ was reviewed seven times

✓ is the precursor of:

• ABNT NBR 6118 Design of concrete structures

• ABNT NBR 14931 Execution of concrete structures

• ABNT NBR 12655 Preparation, control, receipt and acceptance of

concrete 

Plain, reinforced

and prestressed

concrete



ISO 19338:2014 

Performance and assessment requirements for design standards on 

structural concrete

Brazilian Standardization for Concrete Structures



Brazilian Standardization for Concrete Structures

ABNT NBR 9062 Design and execution of precast concrete

structures:

✓ is perfectly aligned with ABNT NBR 6118

✓ first edition was published in 1985

✓ was reviewed in 2001, 2006 and 2017

✓ has Brazilian standards for precast products as complements

ABNT NBR 9062
Precast Concrete Structures

ABNT NBR 16258

Prefabricated piles

ABNT NBR 16475

Wall panels
ABNT NBR 14861

Hollow core slabs

EN 1168 COM6 

Prefabrication



Brazilian

Standards have their

base and inspiration in 

works published by

fib, EN, ACI, ASTM..., 

and also take into

account our experience

and local conditions

Brazilian Standardization for Concrete Structures



ABNT NBR 9062

Design and execution of precast concrete

structures

ABNT NBR 7187

Design of concrete bridges

ABNT NBR 6118

Design of concrete

structures

MATERIALS

ABNT NBR 14931

Execution of concrete

structures

(buildings cast in place)

ABNT NBR 8953

Classification of

structural concrete

Brazilian Standardization for Structural Concrete



ABNT NBR 6118

Design of concrete

structures

ABNT NBR 9062

Design and execution of precast concrete

structures

ABNT NBR 8953

Classification of

structural concrete

Brazilian Standardization for Structural Concrete

ABNT NBR 7187

Design of concrete bridges

MATERIALS

ABNT NBR 15961

Design and execution of masonry

structures with concrete blocks

ABNT NBR 6136 Hollow concrete 

blocks for masonry - Requirements

ABNT NBR 12118 Hollow concrete 

blocks for masonry – Test methods

ABNT NBR 16422 Mansory of 

concrete blocks - Test methods

ABNT NBR 14931

Execution of concrete

structures

(buildings cast in place)

ABNT NBR 16055

Design and execution of

concrete walls (for buildings)



ABNT NBR 16055

Design and execution of Concrete Walls

ABNT NBR 9062

Design and execution of precast concrete

Structures

ABNT NBR 7187

Design of concrete bridges

ABNT NBR 6118

Design of concrete

structures

ABNT NBR 12655

Portland cement concrete - Preparation, 

control, receipt and acceptance

ABNT NBR 8953

Classification of

structural concrete

EN 206-1

Brazilian Standardization for Structural Concrete

MATERIALS

ABNT NBRs 7480, 7482, 7483 and

16530 Steel Requirements

(bars, wires, strans and fibers)

ABNT NBR 15961

Design and execution of masonry

structures with concrete blocks

ABNT NBR 14931

Execution of concrete

structures



ABNT NBR 9062

Design and execution of precast Concrete

Structures

ABNT NBR 7187

Design of concrete bridges

ABNT NBR 6118

Design of concrete

structures

ABNT NBR 12655

Portland cement concrete - Preparation, 

control, receipt and acceptance

ABNT NBR 8953

Classification of

structural concrete

Brazilian Standardization for Structural Concrete

MATERIALS

ABNT NBRs 7480, 7482, 7483 and

16530 Steel Requirements

(bars, wires, strans and fibers)

ABNT NBR 15961

Design and execution of masonry

structures with concrete blocks

ABNT NBR 14931

Execution of concrete

structures

Portland Cement Standards 

Aggregates Standards 

Mineral Aditions Standards 

Admixtures Standards 

Water Standards 

Concrete test methods Standards

Delivery concrete Standard

Self compacting concrete

Standards

ABNT NBR 16055

Design and execution of concrete walls



ABNT NBR 12655

Portland cement concrete - Preparation, control, receipt and acceptance

Brazilian Standardization for Structural Concrete

Portland Cement Standards 

Aggregates Standards 

Mineral Aditions Standards 

Admixtures Standards 

Water Standards 

MATERIALS



Brazilian Standardization for Structural Concrete

Aggregates Standards 

ABNT NBR 7211 Natural 

aggregates for concrete

ABNT NBR 15116 Recycled

aggregates for concrete

ABNT NBR 15577 AAR – Evaluation and prevention

Test Methods Test Methods

Inspired in Canadian

Standards for AAR 

and ASTM test

methods

…in some Brazilian 

regions, the prevention of 

alkali-aggregate reaction 

is a point of attention.

There are some precautions that should be taken into account to guarantee 

the durability of concrete structures.....

Alkalis Water
AAR

Reactive

Aggregate



Prevention of AAR is the best choice

Brazilian Standard ABNT NBR 15577 – Parts 1 to 6:

• analyzes the risk of AAR development

• evaluates the risk of structural pathologies

• sets out materials for the reaction mitigation

• establishes test methods to verify whether the 

requirements were fulfilled

It is difficult and expensive to stop or to contain the

effects of the reaction and recover the structure

Thus, we prefer to prevent the occurence of the reaction, 

using composite cements

with or without (depending on the case)

some active additions, such as silica fume and metakaolin



ABNT NBR 5732 Ordinary Portland Cement

ABNT NBR 5733 High early Portland Cement

ABNT NBR 5735 Slag Portland Cement

ABNT NBR 5736 Pozzolanic Portland Cement

ABNT NBR 11578 Composite Portland Cement

Brazilian Standardization for Structural Concrete

Brazilian Portland Cement Standards 

ABNT NBR 5737 Sulphate

Resistant Portland Cement

ABNT NBR 12989 White 

Portland Cement

ABNT NBR 13116 Lower heat

hydration Portland Cement

Fonte: SNIC
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➢ we have been using the same standards for new and 

existing structures (sometimes with adaptations)

➢ there are specific rules only in some cases 

Brazilian Standardization for existing structures



ABNT NBR 9062

Design and execution of precast

concrete structures

ABNT NBR 7187

Design of concrete bridges

ABNT NBR 6118

Design of concrete

structures

ABNT NBR 12655

Portland cement concrete - Preparation, 

control, receipt and acceptance

ABNT NBR 8953

Classification of

structural concrete

Brazilian Standardization for Structural Concrete

MATERIALS

ABNT NBRs 7480, 7482, 7483 and

16530 Steel Requirements

(bars, wires, strans and fibers)

ABNT NBR 15961

Design and execution of masonry

ABNT NBR 14931

Execution of concrete

structures

Portland Cement Standards 

Aggregates Standards 

Mineral Aditions Standards 

Admixtures Standards 

Water Standards 

Concrete test methods

Delivery concrete Standard

Self compacting concrete Standards

ABNT NBR 16055

Design and execution of concrete walls

ABNT NBR 9452 Inspection of

bridges and footbridges

ABNT NBR 7680 Extraction of concrete cores

ABNT NBR 9607 Load test 

on concrete structures

Non destructive 

tests methods



Performance 

(P)

Service

life

To

Service life with maintenance

Minimun
acceptable
performance

Maintenance

Service life without
maintenance

Tf1 Tf2

P= f (users)

ABNT NBR 15575-1 Performance of habitational buildings 

Durability and maintenance

Buildings Maintenance



ABNT NBR 15575

Performance of

habitational

buildings

ABNT NBR 5674 

Building maintenance — Requirements for 

maintenance management system

ABNT NBR 16280

Renovation of buildings — Management 

system — Requirements

ABNT NBR 14037 

Guidelines for the preparation of the manual  

for building use, operation and maintenance -

Requirements for content preparation and 

presentation

Draft 002:140.002

Inspection of buildings – Guidelines, concepts, 

terminology, criteria and procedures

Buildings Maintenance



Planning for the next years:

➢ New standards for new materials (such as sinthetic fibers for 

concrete)

➢ Specific standards for fiber reinforced concrete

➢ General standard for inspection of concrete structures

➢ Standards for maintenance, repair and restore existing

concrete structures

➢ Standards revision and updating process

Brazilian standardization for structural concrete



Standardization in Figures 2016

ABNT IN FIGURES 2016

825 ABNT Standards

(270 – Structural Concrete)

537 ISO Standards 

(50 – Structural Concrete)



Standards of

products and

reinforced
concrete

Design based
on admissible
tensions

Standards of

new products,

prestressed
structures, 

precast
structures

Design based
on limit states

Standards of

new products,

systems,

fibre reinforced
structures,

self compacting
concrete

Structures
inspection

Design based on
limit states and
durability

Standards for new 
and existing 
concrete structures

Design based on 
holistic treatment 
of structural 
safety, 
serviceability, 
durability and 
sustainability

To the 21st century... ....and more

From the

20th century...

Brazilian Standardization for concrete structures



Thank you for your attention

BRAZILIAN COMMITTEE OF CEMENT,

CONCRETE AND AGGREGATES

BRAZIL IAN

ASSOCIATION

OF TECHNICAL

STANDARDS

Inês Laranjeira da Silva Battagin
Civil Engineering – Director Management

Torres de Oliveira Avenue, 76 -Jaguaré
São Paulo/SP –Brazil–ZIP CODE 05347-920

Phone +55 11 3760 5408
cb18@abnt.org.br 

ines.consult@abcp.org.br


