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Abstract: This review paper discusses the polymeric 

materials most commonly used in construction 

industry, where the main considerations and design 

recommendations for durability are reviewed. Besides, 

it aims to provide useful insights and information to 

professionals and researchers in areas related to 

construction and architectural materials to help them to 

make decisions when selecting materials from sustai-

nable and durable design. The methodology was based 

on a review of scientific literature, where the main 

properties of polymeric materials were identified in the 

main considerations for the durable design of each 

polymeric material. We conclude that these materials 

consume large amounts of resources and energy in 

their process of manufacture, so, their use should be 

restricted. However, at the same time, they are durable 

and recyclable building materials with good operation 

and service life, especially serve as sealants, insulation, 

paints, pipes, window frames and exterior finishes. 
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0 Introduction 

Polymers are long molecular compounds, which 

largely can be organic and natural with a heavy mole-

cular weight, however, they are very fine chemical 

substances and form small molecular compounds. 

These macro-molecules are formed by means of 

covalent bonds over a large number of repetitions of 

simple units, so the addition or subtraction of a little 

of these units does not change its properties [1]. Then, 

a polymer is a compound made of several parts or 

units, and this is called “polymerization” process. 

Plastic is a sort of compound with low elasticity. If a 

deformation is applied and if such force is surpassed 

the deformation becomes irreversible. Elastomers are 

polymers with a high degree of elasticity and have a 

higher degree of tolerability against deformations 

than plastics. Because of this, plastic and polymers 

should not be used as synonyms. The general classifi-

cation of polymeric materials is shown in Table 1. 

The application of each of these polymers will 

depend on the design requirements of the construc-

tive components, climatic conditions, labor force, 

required maintenance and mainly both the intended 

final utilization and performance. For durability ends, 

thermostable polymers are the most durable followed 

by thermoplastics and elastomers. All these with the 

intention of reaching the requirements of the project, 

mainly in its phases of use, operation and mainten-

ance with an approach of durability by design [4].  

The concept of durability is defined as the capacity 

that a building or a component reaches the optimal 

performance of its functions within a determinate 

environment for a certain amount of time with neither 

corrective maintenance nor significant reparations 
[5].Thus, a durable design determines the service life 

of the infrastructure in the cities. Besides, it will also 

benefit the maintenance work of building components 

(Hernández-Moreno, 2015b). 

On the other hand, polymers whether natural or 

artificial have become increasingly important as 

engineering materials [6]. Their range of properties 

and applications are at least as broad as that of other 

major classes of materials, and their ease of fabrica-

tion frequently makes them possible to produce 

finished items economically [6].  

The main uses of polymeric materials in the 

construction industry according to [7] can be summa-

rized as follows: 

 Thermal insulation in walls and windows provi-

des economic and environmental savings in terms

of energy and comfort.

 Heat storage systems.

 Insulating and high durability windows.

 Passive use of solar energy.

 Polystyrene: in high-performance thermal insula-

tion foams.

 Polypropylene: ventilation systems, energy con-

trol system, thermal insulation foam and solar
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panels. 

 Polyurethane: in the form of foams.

 Polyvinyl chloride: ventilation system, energy

control system, window frames, solar panels.

 Polyethylene: ventilation system, floor heating.

 Polybutylene: floor heating.

 Engineering thermoplastics: ventilation system,

fuel cells, energy control system and solar panels.

Table 1. General classification of polymeric materials 

Polymer class Polymer sort 

Thermoplastic materials (they can 

be recast as many times as needed,  

highly recyclable, their surface 

accepts finishes with several related 

materials, high impact resistance, re-

moldable, chemically resistant, but 

they are more expensive than the 

thermostable and are not resistant to 

high temperatures.) 

 Polyethylene (PE)

 Polypropylene (PP)

 Polyvinylidene fluoride (PVDF)

 Ionomers

 Polyvinyl chloride (PVC)

 Polystyrene

 Polyamide / nylon (PA)

 Polyurethane (PUR)

 Ethylene tetrafluoroethylene (ETFE)

 Polycarbonate (PC) (Figure 1)

Thermostable materials (they 

cannot be recast, permanently in a 

solid state, any extra amount of heat 

or temperature would make them 

burn or carbonize, they are most 

commonly used as heat-resisting 

materials, with good chemical and 

mechanical resistance, mainly to 

deformation. These materials can be 

produced in thin sheets and have 

better stability and durability and 

inexpensive;  however, they are not 

recyclable and its surface does not 

accept finishes easily.) 

 Epoxies

 Phenolic

 Polyesters

Elastomers (they are polymers with 

high viscosity and elasticity 

capacity, but the forces between 

molecules are very weak. They 

commonly have a low Young’s 

modulus.) 

 Butyl rubber

 Polyurethane

 Plasticized polyvinyl chloride

 Silicone

 Poly-chloroprene (Neoprene)

 Poly-acrylate (ACM)

 Poly-isoprene

 Ethylene-propylene diene monomer (EPDM rubber)

(Source: [2, 3, 6, 7, 11, 20, 21]) 
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Figure 1. Polycarbonate sheets for use in domes and “solariums” (photo: Silverio Hernández-Moreno, 2018). 

Another identified niche of the use of polymers in the 

construction industry is served as nano-structured 

materials like new photovoltaic cells, anticorrosive 

protector, sealant and insulator in electronics [8]. In 

another example, the use of nano-silica with particle 

diameters between 15-25 nm used to produce a 

superhydrophobic polymer matrix paint. It was found 

that the optimum performance was with a nano-silica 

concentration of 2-3% by weight of the matrix [9]. 

Each material has different characteristics and 

applications, and for many cases, durability and the 

environmental aspect might be crucial factors in 

designing and building with these materials. From the 

environmental standpoint, the selection of polymeric 

materials is centered on biopolymers, which are 

materials of natural origin (such as natural rubber, 

collagen and polylactide materials) [10]. Although they 

are currently in research and development stage, they 

will be the major materials together with new cera-

mics and glasses in the construction industry. For 

example, the polyurethane (PU) foams are one of the 

most widely used polymeric materials in the world [11]. 

1 Methodology 

(1) Briefly identify markets for the use of polymers in 

the construction industry (through literature review 

and manufacturers and suppliers data). 

(2) Identify the main regulations for its application 

(through the revision of the current regulations in the 

matter). 

(3) Identify the main properties of polymeric 

materials in the main considerations for durable 

design of each polymeric material. Divide these 

properties into mechanical, thermal, weathering and 

anticorrosion properties, permeability, pyro-resis-

tance and environmental impact. 

(4) Describe some key points of the durable design of 

the main (19) polymeric materials applicable to the 
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construction industry and architecture to subsequ-

ently be able to select the appropriate materials for 

certain uses in construction through review of 

scientific literature from reliable sources. 

(5) Determine its service life through a review of 

reliable scientific and technical literature of each of 

the polymeric materials with potential in the use in 

the construction and architecture industry. 

(6) Classify the polymeric materials according to 

their useful life, their durability and their perfor-

mance in the face of degradation and deterioration for 

the construction industry (according to the criteria of 

the architect and builder). 

2 Results 

2.1 Brief description of the main markets for the 

use of polymers in the construction industry 

The commercial and industrial sector of construction 

was where the highest growth in the use and 

application of polymeric materials worldwide was 

identified. For its part, the residential sector came in 

third place in this area [6]. In larger scales, the use of 

polymeric materials has also been growing regularly 

in the transport sector [6]. 

In general, the use of polymers in the construction 

industry has had a good acceptance because this type 

of materials is highly resistant to weathering and high 

durability [12]. For example, Fiber-Reinforced Poly-

mer (FRP) is extensively used for repair and rehabi-

litation of concrete structures due to their excellent 

performance and ease of application [12]. 

2.2 Key regulations for its application 

The key considerations in which the production and 

use of polymeric materials have recently been 

legislated, lies in the environmental part of the pro-

ducts, even above the economic part, which is a good 

indication: 

 Responsibility in the production and manufac-

turing processes under ecological schemes.

 Public health regarding the final disposal of its

waste.

 Security in all stages of the life cycle of products

and by-products made of polymeric materials.

2.3 Key points in the durable design of some 

constructive components made of polymeric mate-

rials 

The following presents the key points in the durable 

design of some building components made of several 

polymeric materials from the point of view of the 

architect and builder. 

2.3.1 Polyethylene (PET) 

Polyethylene is a thermoplastic polymeric material 

produced from ethylene. It is resistant, recyclable, 

inexpensive and durable. It is commonly used to 

make bottles, piping, insulation for electric conduc-

tors, impermeable membranes and tiles in roofs and 

foundations. The service life of these components, 

once built or installed as a system in the construction 

is expected to be of up to 80 years or more [13] if they 

are well designed and receive adequate maintenance. 

In construction, their main use is act as a waterproof 

membrane in foundations and in the production of 

pipes for sanitary, water and electric installations. 

Waterproofing building roofs by means of polymeric 

membranes is a traditional system in construction; 

these are made of bituminous or asphaltic materials, 

which are polymers from oil plus diverse fine mineral 

aggregates, mainly sandstones and silica. 

These granular materials of mineral origin are the 

main protection against degradation from structural 

dampness and mainly from ultraviolet radiation [14]. 

Polyethylene tiles are a very good option to protect 

roofs from structural dampness, as they are water-

proof, fully impermeable, thermal-refracting, thorn-

resistant and made of high-density polyethylene for a 

long service life. It is a thermoplastic and can be 

recycled easily and inexpensively. 

On the other side, polyethylene membranes are also 

utilized for waterproof foundations, as it is a fast and 

inexpensive method to prevent dampness in concrete, 

footings, cementation slabs and similar components 

in close contact with dampness. Another important 

use of polyethylene is it can be used as a cable or 

electric conductor insulator. 

The main considerations for a durable design with 

polyethylene are: 

 Grade and thickness

 Number of layers

 Surface finish

 Adhesive for joints

 Preparation and placement

 Included accessories

 Resistance to corrosion

 Mechanical strengths of the material

 Tolerance to allow movements

 Adequate support and clamping

 Chemical resistance of sealants

 Exposition to UV radiation

 Dampness resistance

 Pollutant-free composition

 Thickness, density and resistance to tears

 Check constructive joints
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 Block water and dampness from constrictive com-

ponents

 Water penetration risk design

 Adequate in outdoor components exposed to rain

and solar radiation

 Verify density, thickness, the integrity of joints,

exposure to the environment, use as well as build-

ing height.

 Temperature changes in the roof system or slabs

 A prior brick and light mortar cover noticeably

increases the durability of the roof slabs

 Tension, puncturing and shearing forces of the

system

 Thickness and density of the roll

 Roll finish (upper membrane)

 Softening point

 Elongation at break

2.3.2 Polystyrene  

A thermoplastic material derived from the polymeri-

zation of styrene. The service life of these compo-

nents once built or installed as a system in the 

construction is expected to be 80 and up to 100 years 
[13], if they are well designed, built and receive adequ-

ate maintenance. 

It is commonly used for thermal and acoustic insula-

tion and to make concrete slabs and roofs lighter. The 

sort of polystyrene most used in the construction 

industry is expanded and extruded polystyrene, which 

is lightweight with low density and thermal-acoustic 

insulators. 

In addition, it is the 4th most consumed plastic in the 

world behind polyethylene, polypropylene and PVC 
[15]. It is not an ecologic material because its fabrica-

tion (as with any polymer) leaves a high ecological 

footprint [16], but it is very durable and with many 

characteristics and properties against deterioration 

and also has very good workability. The main 

considerations in durable design with polystyrene are: 

 Type of polystyrene, which has to be expanded

and/or extruded depending onthe intended use.

Expanding it makes it lighter; it is mainly used in

lightweight cubic blocks

 Good sealing to prevent dampness and filtrations

 Give continuity to the insulation system, in

relation to the installation

 The material must be protected against impacts

 Considered it is a material with low mechanical

strengths

 Extruded polystyrene is used as foam in walls and

in “inverted waterproofing” in slabs and roofs.

 Crystal polystyrene is used with other ends, for

instance in CD’s “jewel cases”; as it is hard and

brittle 

2.3.3 Fiberglass  

These components’ service life once built or installed 

as an insulation system is expected to be up to 80 

years (depending on the application). For example, a 

water tank made of fiberglass can be used for 30-40 

years [13], if they are well designed, constructed and 

receive adequate maintenance.  

It is the result of a glass mesh (lustered glass, of a 

few millimeters in size) with an epoxy resin, it is an 

insulating material, mechanically resistant depending 

on the mix design; it resists chemical attacks, it is 

malleable and resistant to traction and contractions. 

Fiberglass can be used as a material to shape boats, 

car parts, etc., but in the construction industry, it is 

largely used as thermal insulation, tank construction 

and fiberglass specialized fabrication for telecommu-

nications. The main recommendations for a durable 

design with this material are: 

For thermal insulation in roofs:  

 Check there is no condensation risk

 Secure constructive joints and elements and

sealed components to ensure insulation

 Material density

 Gauge of plates or sheets

 Integrity of the union between components

Ponds and water tanks: 

 Sort of resin

 Thickness and density of the plastic

 Recycled content of the plastic

 Exposure to UV radiation

 Conditions of dust and dampness

 Sort of water to store

2.3.4 Polyurethane 

This material represents a wide range of commercial 

products commonly classified as flexible, semi-rigid 

and rigid foams depending on the starting ingredients 
[17, 18]. 

The service life of these components once built or 

installed as a thermal insulation system in the shape 

of foam is expected to be 80 years and more while for 

piping, the estimated shelf life is ranging from 15 to 

20 years [13], if they are well designed, built and recei-

ve adequate maintenance. 

Furthermore, it is a thermoplastic polymer (it can be 

cast again and go from solid to liquid as many times 

as needed, this is to say, it is recyclable) made from 

the condensation of hydroxylic bases combined with 

isocyanates and the “polymerization” of urethane. 

Polyurethanes are classified into two groups, which 

differ in chemical structure and temperature behavior.  

Following this way, there are two types of polyure-
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thanes, either thermostable or thermoplastic. It can be 

synthesized as foam, thermoplastic, and even as an 

elastomer, fiber, resin, adhesive or sealant. Owing to 

its good resistance to abrasion and external chemical 

attacks (acids, CO2, dampness, dust, etc.), it has many 

applications in construction, including thermal insula-

tor as foam in addition to other acoustic characteris-

tics, glue and sealant, etc. Comparatively, thermo-

plastic polyurethane, most of the times is used as an 

adhesive as it is very compatible with many polymers, 

for examples, PCV, rubber, polystyrene and polye-

thylene. 

The durability of polyurethane can be characterized 

with accelerated aging tests, corresponding to Ameri-

can norm AS2282.  

2.3.5 Adhesives, paints and plastic sealants 

The service life of these components once built or 

installed as a system is expected to be from 3 to 7 

years depending on their quality [13] if they are well 

designed, built and receive adequate maintenance.  

We have the following points of durable design for 

components made of or combined with polyurethanes, 

silicon, epoxy, etc. 

 2.3.6 Polyurethane 

 In paints, sealants and finishes, due to the

imperfection of the surface and contraction

damages especial attention should be paid to the

preparation of the surface.

 Water penetration risk design

 Adequate in outdoor components exposed to rain

and solar radiation

 Check the density, thickness, integrity of unions,

exposition to the environment and the use and

height of the building.

 Number of paint coats

 Surface finish (check if it is ceramic, wood or

metal)

 Adhesive for unions

 Preparation and installation

 Tolerance to allow movements

 Mechanical strengths of the constructive elements

 Adequate support and fastening

 Chemical resistance of sealants

 Exposition to UV radiation

 Repaint (determine the frequency and mainte-

nance based on the quality of the product and the

conditions of climate and installation)

 Quality, grade, gauge, mechanical strengths of the

material.

 Unions, welding, sealing and overlapping (figure

2)

Figure 2. Windows and doors sealing (photo: 

Silverio Hernández Moreno, 2018). 

 Paints and sealants accelerated aging: ISO 2810

and AS 1580

 Use of materials with low emission of volatile

substances (avoid the use of sealants and paints

with a high content of VOC).

 Sort and number of layers of the definitive finish,

such as paints, varnishes or sealants

The characterization and accelerated aging test for 

this material will be corresponding to AS 2282 and 

ISO 2810 and AS 1580. 

2.3.7 Silicone  

Silicon is an inorganic elastomer polymer derived 

from the polymerization of polysiloxane. It is compo-

sed of silicon and oxygen atoms with uses in 

construction, such as adhesive and paints in most of 

the cases. 

The points on durable design for silicone products are 

the same as the previous entry, but with different 

characterizations and tests. 

 In paints, sealants and finishes, because of the

surface imperfections and contraction damage

especial attention shall be paid to prepare the

surface.

 Water penetration risk design

 Adequate in outdoor elements exposed to rain and
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solar radiation 

 Check the density, thickness, integrity of unions,

exposition to the environment and the use and

height of the building.

 Number of paint coats

 Surface finish (check if it is ceramic, wood or

metal)

 Adhesive for unions

 Preparation and installation

 Tolerance to resist movements

 Mechanical strengths of the constructive elements

 Adequate support and fastening

 Chemical resistance of sealants

 Exposition to UV radiation

 Repaint (determine the frequency and mainte-

nance based on the quality of the product and the

conditions of climate and installation)

 Quality, grade, gauge, mechanical strengths of the

material.

 Unions, welding, sealing and overlapping

 Paints and sealants, accelerated aging: ISO 2810

and AS 1580

 Use of materials with low emission of volatile

substances (avoid the use of sealants and paints

with a high content of VOC).

 Sort and number of layers of the definitive finish,

such as paints, varnishes or sealants

The characterization and assessment of these 

materials’ durability in combination with biodegra-

dable raw materials such as natural rubber can be 

revised in [19]. 

2.3.8 Epoxy  

It is a material polymerized from polyamines, 

polyamides, polysulfides, urea, phenol formaldehyde 

and acids or anhydrides by addition or condensation 
[20].  

A thermostable polymer (it can neither be recast nor 

recycled) with the property of solidifying in short 

time and with high adherence and viscosity to any 

sort of material: other polymers, metal, glass, woods, 

etc.; it is produced in various presentations for 

different applications such as: pure (high protection 

against corrosion and abrasion); modified (especially 

to protect structural steel and pipes); phenolic 

(coatings for ponds and steel tanks which hold high-

temperature liquids); rich in zinc (as primer or first 

coating in aggressive environments and where 

corrosion is the main degradation factor of the 

materials to be protected); with aluminum (clear and 

resistant to sea salts, industrial chemicals and 

radiation deterioration); with iron oxide (anti-

corrosive coating, flexible and waterproof); with 

fiberglass (anticorrosive coating with high resistance 

to abrasion and impact, which allows thicker finish 

layers); as pitch (long-lasting steel protection and 

other structural materials in very corrosion environ-

ments; resistant to gas-oil, fuel-oil and crude oil, etc.). 

The main points for durable design to pay attention to 

include: 

 In paints, sealants and finishes because of surface

imperfections and material contraction damage

especial care shall be taken to prepare the surface

 Water penetration risk design

 Adequate in outdoor elements exposed to rain and

solar radiation

 Check the density, thickness, integrity of unions,

exposition to the environment and the use and

height of the building.

 Number of paint coats

 Surface finish (check if it is ceramic, wood or

metal)

 Adhesive for unions

 Preparation and installation

 Tolerance to resist movements

 Mechanical strengths of the constructive elements

 Adequate support and fastening

 Chemical resistance of sealants

 Exposition to UV radiation

 Repaint (determine the frequency and mainte-

nance based on the quality of the product and the

conditions of climate and installation)

 Quality, grade, gauge, mechanical strengths of the

material.

 Unions, welding, sealing and overlapping

 Paints and sealants, accelerated aging: ISO 2810

and AS 1580

 Use of materials with low emission of volatile

substances (avoid the use of sealants and paints

with a high content of VOC).

 Sort and number of layers of the definitive finish,

such as paints, varnishes or sealants

2.3.9 Alkyd resins  

Alkyd resins are based on a combination and reaction 

of acids, alcohols and oils. A large number of 

synthetic resins can be produced, which are called 

alkyd and whose main uses are the production of 

paints and varnishes; synthetic solvents are used to 

apply them. As for durability, they are very resistant, 

however, their ecological footprint is very high. 

2.3.10 Acrylic resins 

Resins based on acrylic acid produced from propy-

lene or propane, which are alkenes, the base for 

acrylic resins, to mainly produce paints and varnishes; 

synthetic solvents are used in their application. As for 
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durability, they are very resistant, however, their 

ecological footprint is very high. 

2.3.11 Vinyl resin  

The organic polymer produced by means of 

polymerizing hydrocarbons, mainly vinyl chloride. 

Water is used as a solvent, more ecological than the 

two previous resins, but less durable. 

2.3.12 Polyvinyl chloride (PVC) (pipelines, floors, 

doors and windows) 

PVC is a thermoplastic polymer (that can be recycled 

by means of recasting processes, [21]. It is the product 

of polymerization of vinyl chloride monomer. In the 

construction industry, PVC is classified into two 

categories: rigid and flexible. In its pure form, PVC is 

a rigid material while it became flexible with the 

addition of additives, so that it can be used in pipes 

(Figure 3), sheets for roofs, windows, doors, blinds, 

tiles, conductor and cable insulation and even shoe 

soles, bottles and other applications. 

Figure 3. PVC used in pipes (photo: Silverio 

Hernández-Moreno, 2018). 

The service life of these components once constru-

cted or installed as a system for pipelines is expected 

to be up to 80 years, and for floors and windows can 

up to 50 years [13], if they are well designed, built and 

receive adequate maintenance. 

As with all polymers, PVC is a material with a heavy 

environmental impact in its manufacture, but once 

installed it is durable and easy to maintain, thereby in 

the processes of design and sustainable construction 
[22], selecting a PVC component will have to be 

validated on the basis of the pros (durability and 

versatility) and cons (the high ecological footprint). 

Hence, it should only be used if it is in high demand. 

However, it is recommendable to use in pipelines and 

accessories for water and sanitation installations 

because of its excellent performance, functionality 

and durability. 

Points related to the durable design of constructive 

elements made of this material: 

2.3.13 Flexible PVC for tiles  

 The type and grade of PVC shall be selected

according to the intensity of use and localization.

There are up to 10 PVC grades according to use,

either domestic or industrial

 Appropriate tile thickness

 Appropriate thickness of the tile finish

 The sub-base shall be smooth, firm and dust-free

 Appropriate conditions of the sub-base, in this

case, a firm floor made of mortar smoothened

with sand and cement shall be free from damp-

ness by means of a protective membrane

 Use the adhesive specified by the manufacturer

 Regular mopping and polishing

 Excessive use of water for everyday cleaning

should be avoided

 Colored rigid PVC for windows and doors

 Gauge

 Resistance to corrosion and dampness

 Conditions of use and location

 Adequate support and fastening

 Provision for dampness and temperature-related

movements

 Check slots for dripping and the slope of the base

 Additional physical protection against weather

and solar radiation for eave covers, façade blinds

or the creation of micro-climates with trees and

vegetation

 Cleaning of the parts

 Cleaning and lubrication of the parts

 Adjust screws and bolts

2.3.14 PVC for pipelines 

 Grade and gauge of plastics

 Number of layers

 Surface finish

 Adhesive for unions

 Preparation and laying

 Mechanical accessories

 Resistance to corrosion
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 Mechanical strengths of the pipeline material

 Tolerance to allow movements

 Adequate support and fastening

 Chemical resistance to sealants

 Exposition to UV radiation

2.3.15 Flexible PVC for electric conductor 

insulation  

 Type, grade and transversal area of the cable

 Type and grade of the metallic conductor

 Protection against bugs, rodents, solvents and

aggressive chemicals

 Extra protection against mechanical damage by

means of an electrical conduit

 Operation temperature (both low and high tempe-

ratures can be harmful)

2.3.16 PVC for water tanks 

 Sort of plastic

 Thickness and density of the plastic

 Content of recycled plastic

 Exposition to UV radiation

 Conditions of dust and dampness

 Sort of water to store

2.3.17 Polypropylene (floors, roof tiles) 

The service life of these components once construc-

ted and installed as a system in the construction of 

sanitary piping is expected to be up to 30 years or 

more, and for roofs and covers could up to 40 years 

depending on the solar radiation incidence and damp-

ness conditions [13], if they are well designed, built 

and receive adequate maintenance. 

Polypropylene (PP) is a thermoplastic polymer (that 

can be recast and recycled [23]. It is the product of 

polymerizing propylene or propane. In general, PP 

has many applications in industry, mainly as packa-

ging (boxes, buckets and containers). In the textile 

industry, it is used in fibers and strings, and recently 

as thermal insulation, carpet fabrication, artificial turf, 

moldings and cornices and mainly prefab modules, 

such as booths, containers and 1-story houses in the 

construction industry.  

One of its most important characteristics is its 

resistance to chemical solvents, acids and bases 

mainly; high resistance to abrasion, flexion and 

fatigue and impact. As any other polymer, its ecolo-

gical footprint is high in its manufacture, however, 

once installed it is versatile, durable and inexpensive. 

The main durable design points to consider are: 

 Check adherence

 Check joints

 Vent the roof system

 Mitigate solar radiation

 Material thickness

 Resistance to tears

 Impermeable properties

 Continuity in its installation

 Replacement of parts due to bad installation

2.3.18 Polymer-modified asphalts  

The service life of these components once built or 

installed as a system is expected to be 5 and up to 10 

years [13], if they are well designed, built and receive 

adequate maintenance.  

Asphalt is a hydrocarbon derivative that can be 

obtained in two ways. In the first way, it is the most 

common and inexpensive, and collected as a by-

product of crude oil refining. In the second, it is 

obtained from large natural deposits as bitumen. On 

the other side, asphalt is a material used as 

agglutinant in roads and pavements mixed with pea 

gravel and other aggregates (producing asphalt 

“concrete”), which make it a very economical 

material for roof waterproofing and foundations.  

In its simple form, it is not so resistant to repeated 

compression and tension stress, neither is it resistant 

to extreme temperatures nor fatigue. In order to 

improve all these properties polymeric modifiers are 

added, namely: monomers, copolymers and 

elastomers to increase its resistance to compression 

and tension deformations, noticeably reducing 

fissures and cracks [24] mainly on pavements made of 

this sort of asphalt (modified asphalt). 

Recommendations for durable design: 

 Modify the bitumen or asphalt with polymers to

make it more resistant to tension and contraction.

 Limit its use in buildings, since its ecological

footprint is high.

 Combine asphalt with inert clean aggregates to

prevent contamination in the mixes so that it is

more durable and resistant as well.

 For pavements, it is recommended that the asphalt

surface is porous to prevent slips in wet surfaces

using basaltic rock aggregates in the mixes, and at

the same time maintaining low permeability [25].

3 Conclusion 

All polymers are synthetic materials that require large 

amounts of resources and energy to produce, thereby 

they are materials with high ecological footprint and 

from the strictly environmental standpoint, their use 

should be restricted. On the other side,  they are 

widely used in the construction industry all over the 

world, mainly as sealants, glues and paints attributed 

to their long service life and excellent durability. 

It is recommended to select polymeric materials with 
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a biopolymeric origin and thermoplastic process. In 

this way, their environmental impacts will be reduced, 

as their materials are biodegradable and recyclable. 

There are also nano-polymers that have various 

applications in the construction industry, such as 

structural, thermal, weathering, pyro-resistant materi-

als, in construction finishes, hydrophobic, among 

other applications. 

In terms of environmental impacts, it is sought that 

throughout the life cycle of this type of materials are 

achieved reduce CO2eq emissions, during 

manufacturing and use processes, and also other toxic 

emissions, that in polymers are very common, such as 

Volatile Organic Compounds (VOC), Chemical 

carcinogens and endocrine disruptors, toluene, benze-

ne and xylene, etc., among other substances more that 

can damage public health and ecosystems but have an 

adequate treatment. 
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