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STEEL - definition and classification

The steels are IRON and CARBON leagues with a carbon content of less than 2%.
Usually there are also percentages of other elements such as silicon, manganese, phosphorus, sulphur, necessary
to give particular characteristics to the finished product or added to improve the steel process.

As the percentage of carbon increases, the resistant characteristics of the product vary, precisely:
v'  decreases ductility,

v increases endurance;

There are many types of steel, whose compositions and names are defined by special technical standards: in
Europe the euronorms (EN) issued by the European Committee for Standardisation (CEN) and in the American
continent the ASTM (American Society Testing Materials), in collaboration with the AISI (American Iron and Steel

Institute) and internationally the ISO (International Standard Institute).

The steels can be classified in different angles:
v" group | (UNI EN 10027-2): basic and quality steels, also called general purpose construction steels.

v’ group lI: special steels, differ from other steels for their chemical composition and for the heat treatment that

gives these steels particular mechanical characteristics.



STEEL - classification based on carbon content

are classified in:
v' TYPE | STEEL (extra mild, mild or iron), indicated by the symbols Fe37 and Fe45, easily weldable and with
a high yield strength, used for plates, tubes, bolts, nails, construction irons;

v" TYPE Il STEEL (semi-hard and hard), indicated by the symbols from Fe52 to Fe65 and poorly weldable,
used for machine components, metal cables, rods for reinforced concrete;

‘ if the carbon content is very low, there are soft metals and plastics,

due to the importance of ductility, carpentry steels must have a low carbon content: generally less than
0.24%.

‘ If the carbon content is high, there are hard and brittle metals.



STEEL - classification based on chemical component

In addition to carbon, there may be additional alloying elements added mostly of the ferroalloys types.

Depending on their chemical composition, steels can be divided into :

v" Low alloyed basic steels: these are steels in which the content of alloying elements are indicated by UNI EN
10020 ("Definition and classification of steel types"), no quality requirement is needed for special

precautions during the production process.

v" Alloyed or special steels: these steels exceeding at least one limit within that indicated by UNI EN 10020. In
addition to iron and carbon, they contain silicon, manganese, nickel and chromium, which confer special
mechanical/chemical characteristics. The special steels are also called Ex-ten, and Triten, allow to obtain

structures with limited weight because they have a high yield strength, with the addition of copper and

chrome assume a fair resistance to oxidation (CorTen, Itacor and patinables).




STEEL - physical characteristics

* SPECIFIC and VOLUME WEIGHT. The specific weight of steel 7860 kg/m3 (density value) X 9.8 m/s2 (constant of

terrestrial gravitational acceleration).

* COEFFICIENT OF THERMAL DILATION. The coefficient of thermal expansion, is a fractional variation in the
length of a bar per degree of variation in temperature, in steel is equal to 12x10-6 °C-1. The thermal expansion
of the bodies, quantified by this coefficient, indicates the variation of its dimensions as the temperature

increases, in steel is an important fact because it affects the structural design.

e COEFFICIENT OF THERMAL CONDUCTIVITY or CONDUCTIVITY. Steel has a high thermal conductivity, therefore,

it produces heat loss by heating and condensation on the cold surfaces of the steel.



STEEL — mechanical characteristics

In steels the mechanical resistance to breakage is not high, but special steels have, instead, higher values of
the tensile strength and have better performance thanks to the addition, in the alloy, of manganese, silicon,
etc..

* TENSILE, FLEXURAL, SHEAR AND TORSIONAL STRENGTH. The steel has high tensile strength and

resistance to longitudinal or transverse stresses.

* RESISTENCE TO FIRE. Steel does not burn and does not conduct fire because it is a non-combustible
material, however its mechanical properties vary considerably depending on the temperature.
The fire resistance of a structural element is defined as its ability to maintain: stability "R", seal "E", thermal

insulation (REI). The interval of time in which a structural element subjected to the action of fire is not
damaged is defined as "duration of fire resistance"”. The measures applicable to fire protection can be of the
following types: insulating; shielding; heat-transferring. Through:

» specific adherent or box-like coatings, such as spray-applied plasters;

* intumescent paints, materials that swell at high temperatures creating a cellular structure with

overlapping layers and solders of very high insulating power;

* hybrid structural solutions, profiles inserted in concrete castings.




STEEL — mechanical characteristics

* CORROSION RESISTANCE. Corrosion is the measurable reaction of a metallic material with its
environment that modifies the material in a negative way.
* Chemical corrosion, i.e. direct between iron and oxygen with formation of iron oxide that becomes
significant at elevated temperatures;
* Electrochemical or physical corrosion, i.e. the reaction that occurs at room temperature in the

presence of oxygen and water.

Corrosion is influenced by the chemical composition of the atmosphere, by the chemical composition of steel
and alloy elements, by the weather situation and by "climatic attacks", by coatings. In constructions, steel

elements are protected with coatings/paints applied after the surface has been properly prepared.



STEEL - technical and technological characteristics

The main technical and technological characteristics of steel concern important properties

for material processing and material use, among them:

*  WELDABILITY. The steels used in construction are all weldable, this characteristic is conditioned by the %
of carbon, in fact, above 0.3% of carbon decrease weldability and elongation percentage.

*  PLASTICITY. In steel deformation, a distinction is made between hot and cold deformation. The latter
must be understood as deformation below the recrystallization temperature and, depending on the
degree of deformation, causes an alteration of the properties. This work hardening is subject to an
ageing process over time and leads to further brittleness, which mainly damages the weldability of the
product. Through a second process, such as annealing or quenching and tempering, it is possible to
eliminate these disadvantages.

* HARDNESS. It can be determined in a non-destructive way, communicates the homogeneity of the

material, its tensile strength and possibly its resistance to wear.



STEEL — Uses and Products

Steels are used:

* in carpentry, spatial structures and reticular construction systems;
* in sheet metal works, horizontal closures;

* inreinforced concrete and prestressed concrete;

* as covering materials and furnishings;

Three types of steel are produced, indicated as: Fe 360; Fe 430; Fe 510 where the number indicates the value of

the breaking strength expressed in N/mm?2.

With these hot-rolled steels, they are obtained:
* profiles, bars, wide plates, sheets;

* hollow sections.

The standard specifies minimum values for the two types of product defined above:
* of the unit breaking tension ft (N/mm2);

» of the yield unit voltage fy (N/mm?2);

* KV resistance at temperatures of +20°, 0°, -20° (J = Nm);

» of the percentage elongation at break et .



STEEL - Profiles
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STEEL — Bars and Sheets

Concrete steels are produced by extrusion in round and smooth bars or adhesion improved ones; they have
variable diameters from 4mm to 34mm.

Prestressed steels are special cold rolled steels made of wires of about 2+-3mm diameter, with a diameter of
high resistance to breakage, then wound with a helix (strands).

Steel products in sheet form include "corrugated" and "corrugated" sheets.

Connections
Connections can be made for:
- NAILING: this is done by drilling in the two elements to be joined and passing the nail through them, the end of
which is returned, ensuring the connection;
- BOLTING: is performed using screws and bolts;
- WELDING: stable and continuous union along the contact surface, obtained by the action of heat;

- BONDING: acrylic, vinyl, epoxy and phenolic adhesives are used.




STEEL — Technical elements

BEARING STRUCTURE. Thanks to its mechanical characteristics, steel is used to
create structures that are light in relation to their load-bearing capacity. The
beam-pillar node is the structural type traditionally used in steel construction:
it is the most problematic point, where the presence of forces in different

directions makes it necessary to design it very careful.

HORIZONTAL CLOSES. Simple or trapezoidal sheet metal ceiling with concrete

casting.

VERTICAL CLOSURES. Sandwich elements in which two metal sheets are

LERA

coupled and interposed by a layer of insulating material;
* metal facades;

e metallic fabrics.

COVERS.
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POLYMERS - definition and classification

Plastics and elastomers (rubbers) are macromolecular substances (polymers). The raw materials, obtained by
processes of synthesis of organic chemistry, are characterized by the plastic behavior at high temperatures that

allows the forming;
Elastomers, which have an elastic behaviour at room temperature, are obtained from liquid polymers, natural or
synthetic, whose linear structures are bound together through the chemical process of hardening, called

vulcanization.

Plastics used in construction are classified into:

1. THERMOSETTING RESINS 2. THERMOPLASTIC RESINS

1. Thermosets are defined as those resins that, after an initial prolonged action of heat, become irreversibly
infusible.

2. Thermoplastics are defined as those resins which soften with heat and which, with cooling, regain their initial
state without changing the chemical structure.



POLYMERS - definition and classification

THERMOSETTING RESINS. The group of these resins has the characteristic of forming three-dimensional
bonds between the starting monomers, the irreversible reaction that hardens these resins occurs with
temperature rise, often with the addition of hardening catalysts.

Among the thermosetting resins are identified:

Epoxy Resins

They have: Good mechanical properties, good chemical resistance, low shrinkage and excellent adhesion.
They are widely used as adhesives on concrete - metal - wood, for the addition of mortars and concrete,
they are used as sealants, for chemical-resistant renders, as impregnating agents, as coatings for flooring.

Polyurethane Resins

They have: Good mechanical properties, good chemical resistance, low shrinkage, good adhesion.

When loaded with additives, they take on the property of expanding (polyurethane foam), resulting in a
high level of insulation. They are used as sealants, coatings and coatings, for chemical-resistant renders,
such as impregnating agents, adhesives and floor coverings.

Polyester Resins

These resins are characterized by: fast curing, low curing temperature, good ease of mixing, resistance to
chemicals, good mechanical properties and low viscosity.

Combined with glass or nylon fibres, they give rise to composite materials that are widely used in the
production of windows, panels and pipes.




POLYMERS - definition and classification

THERMOPLASTIC RESINS. Thermoplastic resins are linear or branched polymers that can be melted by providing
them with an appropriate amount of heat; during the plasticization phase they do not undergo any chemical
variation. They can be forged (and re-forged) in any form using injection moulding and extrusion as techniques.
Thermoplastic resins can be identified:

Polyethylene

It is obtained by polymerization of ethylene, it can be: low, medium, high density. The differences between the
three formulations are related to tensile strength, modulus of bending strength, and softening point. It is used
for ducting and electrical equipment.

Polystyrene
The main uses are related to thermal and acoustic insulation systems and the construction of lightweight

concrete floors. It is marketed in blocks, panels, tiles, pellets, expanded foams.

Polyvinyl chloride PVC, rigid and plasticised

It is the most widely used resin in the construction industry. Rigid PVC has good resistance to chemical attacks,
high resistance to traction and bending, good resistance to abrasion. It is used for the production of pipes and
frames for frames, flat and corrugated sheets for roofs or for the construction of partitions. Plasticised PVC does
not have rigidity characteristics. It is mainly used for vinyl flooring.




POLYMERS - Physical characteristics

In general, plastics reduce the transmission of energy, whether it be electricity, heat or sound.

*  COEFFICIENT OF THERMAL COIBENCY. It is generally high.

*  COEFFICIENT OF THERMAL CONDUCTIVITY or CONDUCTIVITY. Usually it is low.

POLIMERS - Mechanical characteristics

The mechanical and technical characteristics of plastics vary in relation to the difference between
thermosets and thermoplastics.

In thermosets the mechanical resistance and the technical characteristics of stiffness and brittleness are
all the greater when the cross-linking is thicker.

In thermoplastics, the mechanical and technical characteristics of stiffness vary with temperature and are
susceptible to sliding under the action of applied stresses.



POLYMERS - Technical elements

SEALING

The waterproofing materials are used to prevent the infiltration of water, for capillary rising or gravity in that part of
the building organism most at risk (foundations, floors on the ground, vertical closures of the basements, balconies,
roofs).

In addition to the main requirement of waterproofing, these materials must have (UNI 8202):
v"  Good mechanical properties to withstand structural movements;

Adequate resistance to static and dynamic punching;

Dimensional stability;

Plasticity;

Resistance to atmospheric agents and ageing, must be unrottable.

AN NN

When exposed to UVA rays, acid rain and temperature changes, they require adequate surface protection.

The waterproofing materials are natural or synthetic.

v' The first category includes bituminous materials, which are also used in the production of bituminous
membranes and as sealants;

v' The second category includes synthetic membranes.

The waterproofing products, which can be applied cold or hot, are marketed in liquid or pasty form.

in single or multi-layer membranes.

A possible reinforcement, which improves the mechanical characteristics, can be integrated in the laying phase or
prepared already in the prefabricated product.



POLYMERS - Technical elements

LOAD-BEARING STRUCTURES
Structures with rope nets. They consist of a net in which the ropes (galvanized steel wires) pre-tension each other,
giving the warp a double curvature. The cover is made of transparent polyester.

Tent structures. Tent means a sheet of material so thin that it does not have any resistance to bending, compression,
or shearing, but is only capable of reacting to traction. This system is limited to small temporary structures.

Pneumatic structures. They are characterized by being supported by gas, the shape and stability are determined by

the state of pressure, higher than the outside, produced by the gas introduced into them. Pneumatic systems can be:
single-walled, double-walled.

Airtecture Exhibition Hall , A. Thallemer, 1996, (struttura



GLASS - definition and components

Glass is the product of the cooling of a homogeneous mixture of minerals that, after being melted, pass to the

rigid state without crystallizing, but assuming a disorderly molecular structure and rather unstable (amorphous
state).

The main constituents of glass are:

- Silica is the main component of the base mixture (vitrifying substance); it is present in the mixture for
about 75%;

- Sodium or potassium sulphates (alkaline oxides) contribute to lowering the melting point of the vitrifier
(1100°C); 10-15% of them are present;

- Calcium or magnesium carbonates (alkaline earth oxides), 10-15% of which are present,fati di sodio o

potassio (ossidi alcalini) contribuiscono ad abbassare il punto di fusione del vetrificante (1100°C); sono
presenti per il 10-15%;

The replacement of sodium oxide (feldspar) with lead and potassium oxides makes it possible to obtain crystal,
which is a particularly transparent and brilliant glass plate.The substitution in the mixture of sodium sulphates
(sodium-calcium glass) with potassium sulphate makes the mixture more workable and the glass even more
brilliant (Bohemian glass). The term crystal is often used to refer to sodium-calcium glass, which is characterised
by high strength, low fragility and is obtained by annealing the sheets.



GLASS - classification

The glass products are distinguished, on the basis of the manufacturing processes undergone, in:

- basic glass products, which do not have any processing other than manufacturing;
- processed glass products, which are obtained by further processing to improve performance

BASIC GLASS PRODUCTS

The basic glass products are distinguished, according to the production technology, in:

- pulled glass;

- cast and laminated glass;
- float glass;

- profiled glass;

- pressed glass in moulds;
- tempered glass.



GLASS - basic glass products

The pulled glasses (UNI EN 572(1996)) are made by passing the mixture through a slit, made on a sheet of refractory
material; the mixture is pulled and then annealed, this allows to eliminate the internal tensions that can be caused by
the cooling differentiated immediately from the sheet.

Cast and laminated glass (UNI EN 572) is made by direct pouring of the melted mixture between the laminating
rollers. The different surface of the rollers, smooth or in relief, allows to obtain smooth or printed glass sheets, on
one side or on both sides.

The deposition of a thin film of metallic oxide allows the surface colouring of the sheet. With the same technique,
but without annealing, reinforced glass sheets are produced from the lamination of molten glass mass into which a
wire mesh has been introduced.

Float glass (UNI EN 572), also known as crystals, is obtained by casting the glass mass in an inert atmosphere on a
bath of molten tin (to float). The glass is deposited on the pond according to a natural thickness of 6 mm and is then
subjected to a subsequent annealing and cooling. It is possible to produce sheets with thicknesses between 2 and 19
mm, intervening in the casting phase with appropriate measures. This production process allows to reduce cracks to a
minimum, thanks to the lower stress suffered by the slabs.



GLASS - basic glass products

Profiled glass (UNI EN 572) is a translucent element, characterized by the characteristic "U" profile.
Obtained by drawing, they have lengths up to 4 m. The profiled glass can be of simple type or
reinforced with thin steel wires, arranged in length. They are used as translucent and transparent CV
elements.

normale armato . retinato

The glass pressed in moulds, also called diffusers because of the lack of transparency, is made by pouring it into
special moulds and then compressing, by means of punches, the glassy mixture, which is thus forced to take the

shape of the mould. With this procedure it is possible to obtain diffusers in the form of hollow blocks or an air
chamber (UNI 9303), with a raised edge.

Tempered glass: tempering (UNI EN 12150, UNI 7697) is a thermal process whose purpose is to induce particular
stresses on the glass plate to give it better resistance characteristics, especially in bending. The sheet that has
undergone tempering, in addition to better resistance to bending and thermal shock, has the characteristic, once
it is caused to break, to be reduced to minute fragments rather than sharp splinters.



GLASS - PROCESSED GLASS PRODUCTS

These are obtained by subsequent processing of basic glass products in order to improve the characteristics of
the glass; among these, they stand out:

- reflective glass or low-emission glass;

- double glazing;

- laminated glass;

- chromogenic glasses.

Thanks to the surface treatment, reflective glasses are able to reflect at least part of the incident solar radiation
by filtering solar energy, thus preventing it from penetrating the environment in the form of light or heat.

Similarly, low-emissivity glass is used to contain heat loss through its reflective action towards the interior of the
environment. The heat radiated by the heating bodies (radiators, radiant panels) is intercepted and reflected
inside the heated environment.

The surface of the sheet is made reflective by the deposit of metals and metal oxides by pyrolysis (hot) or
pulverization (at room temperature), and by the application of synthetic films applied to the sheets even after
their installation.



GLASS - PROCESSED GLASS PRODUCTS
Insulating glass (UNI 10593) is a panel characterized by insulating properties, both thermal and acoustic.

The panels are obtained by hermetically sealing two or more sheets of glass along the perimeter, so as to leave a gap
between them containing dry air or noble gases (argon).

The sheets are spaced by means of a plastic or metal profile (spacer) containing dehydrating powders, while a
suitable plastic perimeter seal prevents exchange with the external environment (seal).
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VETRO - PRODOTTI VETRARI TRASFORMATI

Laminated glass (UNI EN I1SO 12543, UNI EN 356, UNI EN 1063) is a panel consisting of the coupling of several sheets
of glass, which are joined together over the entire surface through the interposition of a transparent plastic film
(0.3-0.5 mm) of polyvinyl butyral (PVB) or polycarbonate.

The presence of the plastic film gives the panel good resistance to impact and breakage; moreover, in the event that
the impact causes it to break, the fragments will remain attached to the plastic without dispersing.

Chromogenic glass, panels able to vary their opacity at the command of the user. These are made by coupling two
crystals by means of two sheets of PVB with a special liquid crystal film in between, which in the absence of
electrical voltage is opaque, while the presence of an electrical field allows the sheet to pass to the transparent
state.

The intensity of the electric field can be regulated by means of various external stimuli:

v" such as the variation of light intensity (photochromic),

v" the application of an electric field (electrochromic and liquid crystal),

v'  temperature variation (thermochromic).



e STEEL

* POLIMERS
* GLASS

Ll
-
L
o
Q
2
o}
O
L]



CONCRETE - definition

Concrete is a mixture of three fundamental components:

1. cement, which is the binder,

2. water, which hydrates the cement, giving the mixture characteristics of workability and plasticity,

3. aggregates or aggregates which, for ordinary concrete, are of natural origin (sand, gravel or crushed
stone) and constitute the skeleton of the mixture.

The aggregates, with a suitably assorted grain size, must be well wrapped in the cement paste and well

distributed.

The use of additives (accelerating agents, retardants, plasticizers, airing agents, waterproofing agents)
improves the workability of the mix and the performance of the hardened product, whose resistance depends
on the water/cement ratio, on the quality and on the mechanical and geometric characteristics of the
aggregates, on the method of mixing, laying and compacting.

Lightened concrete (UNI 7548) uses expanded clay, pumice, plaster, wood chips or waste, vegetable fibres,
magnesium and aluminium as aggregates.

Cellular gasified concrete is a very light material, 450 kg/mc, easily workable; it is obtained with a mixture of
sand and calcium carbonate mixed in water with aluminium powder; the powder develops gas expanding the
volume of the initial mixture. For the assembly of the gasified cellular concrete blocks, adhesive mortar with
joints of about 1 mm thickness is used.



Binding Agent
Binders are all those materials which, after mixing with water, take on a lithoid consistency over time, subject to two
moments of transformation, the first called setting and the second called hardening. Traditionally, the binders used
are 4 and have an affinity of behavior, they are:

Lime

Cementitious Agglomerates
Gypsum

Cements

A WN R

1. Limes
Limes are the oldest binders. They are classified into two categories according to how they grip:

- Aerial kicks: they make contact with the air reacting with carbon dioxide, is a binder derived from the firing
between 800 and 900 ° C of limestone rocks in which the calcium carbonate is present in quantities of not less than

90%.

- Hydraulic lime: they set by reacting with water and whose cooking temperature exceeds 1000°.

2. Cementitious agglomerates
They have better physical characteristics than hydraulic limes but have lower compressive strength, below the
legal minimums required of cements.

3. Gypsum

These are hydraulic binders used for interiors, they come from the firing of selenitose rocks. The mineral that is
cooked loses part of the water and then resorbs it, increasing in volume and consistency so as to form a hard and
compact mass.



4. Cements

These are hydraulic binders capable of achieving very high mechanical strengths after setting after hardening.

Chemically, the mixtures to obtain the cements are composed of: silica, alumina and iron oxides, calcium oxide
and gypsum. They can be classified according to their composition or according to their resistance, referred to
the maximum resistance to compression obtained until crushing after 28 days.

From the point of view of the components, they are classified as follows:

- Natural cements or Portland: are obtained by cooking marl with a small addition of gypsum to
regulate the process of hydration and subsequent grinding. The marls are finely ground, then stabled and
cooked. The product that comes out of the oven is dark grained and is called clinker, this is then pulverized.

- Artificial cements: these are all those hydraulic binders obtained from mixtures of substances of
different origins:

pozzolanic cement: obtained by mixing clinker of portland cement with pozzolana, able to define resistance to
the actions of brackish water.

blast furnace cement: obtained by mixing clinker of portland cement with basic granulated slag (by-products of
the iron and steel industry), capable of guaranteeing a high hydraulic value.

special cements: these are those cements whose composition is the result of mixtures of particular compounds
or high firing temperatures or the use of specific additives.

1. white cements

2. coloured cements

3.  aluminous cements, determine high mechanical strength in a short time

4

5

ferric cement
extrarapid hardening cement



CONCRETE - components

The componente of the concrete are: Cement, Water, Aggregates, Additives Cement.

Cement is the active component of concrete. Acontact with the mixture in each cement granule starts a
«hydration» process with the formation of a colloidal gelatinous layer (gel). This gel, by hardening and setting,
freezes all the inert elements of the compound in a compact mass combination. Today we have a wide range of
cements: portland cement, rapid-hardening cement, colored cement.

Water: water is essential in the dough because it determines the hydration reaction of the cement. The
water/cement ratio normally stands at 0,50,which is 50 liters of water to 100 kg of cement.

The water in the mixture must be clear, not contain salts in harmful percentages and not be aggressive.
The key parameter of the concrete's resistance is the water/cement ratio, i.e. a mixture with a lower water
content is more resistant when the cement content is the same.
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The dosage of the cement

The dosage of the cement is in relation to the other components of the mix and also in function of the maximum
diameter of the inert material used.

By increasing the quantity of cement in the mix, a stronger concrete is obtained. The dosage of the cement is
therefore determined according to the use for which the mix is intended.
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ECCESSO DI ACQUA NELLIMPASTO
The excessive amount of water is a constant problem in the preparation of concrete. This is harmful and causes:
- Decrease in concrete strength

- Increased withdrawal phenomenon
- Risk of aggregate separation

Decrease in concrete strength P ot o 1 T 1 o 3
It appears more pronounced in the first few days and then gJ Sope f = A - o8
. si ol /" A ar
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Determines cracks in the mass with serious consequences for the impermeability of the structures.
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Separation of aggregates

In this case, the aggregates tend to stratify according to their specific weight, completely altering ;.
the granulometric characteristics of the concrete. o R TR




Composizione del calcestruzzo

Inerti: Sabba, pertiseco O ghaind COMBLSCONO g Ml O BQJMOgat, Quesl fon haneo
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Aggregates must consist of non-freezing elements,
free of brittle, powdery, earthy or other parts that

camonty

are harmful to the hardening of the mixture and to ?,i,'
the preservation of the reinforcement.
Finally, the elements must be of different sizes in B rorons
order to reduce voids to a minimum, this is crucial to
give compactness to the dough and therefore a good
mechanical resistance to concrete.
sl ananagiy
Iruenza degh inert: s g

Addiivi: Ouasti | L § & " COMPAmaZ2Za & un calcealnuzro

POSSON0 essere eruncat N base A anone che eserctano sul malenale
pcovdevaton & presatndunmento, sclubd n 20ua (clorun carbonat |
rtordafon & presa. (Mrosoliaty fostat, cobuiosa),
plashicand prodotti waokslsh (Dertooite, sbod fosade )
fuaifoant, solulel i 00U (resne, bgnomolia)

Senaraion O Q@ per CalCRNLES legoend [potvere & allumne)
codorant pat Carafienahicte sefwiche (ossdh o sab mmeral )



calcestruzzo armato

Lunone dul calominezo con Maccued costiuscs un malariale da costrurions dalle nolevol caratiensiche & rescsienza
S & Corprusscnm che 4 Manone

Tale uicne 6 posalde pochd Guest sadenal hanno un coulicane & Glalinone lermecs sollo serle

L'esacunone & un operd m calcosthurzo amalo prevede.

- preparanone ol caloesnaro;

- preparanone defo casselorme.

« PORDArAZIONS @ PO 1 opera dellanvaburs ety

- 2000 ¢ eBo del calcasingzo

WMMWM

St defionce “pre-sclectata” una struthra posta artficalments 0 stalo di “coapone”, creando N essa o stalo &
Sensons nlemo. Le lenson cosl generate modicano e caraBerstche meccanche apparers del malenale

Nel calosstngzo amato precompresso b pre-sclectanons confernce b messtensa agh slocn & tranone, preva
Tagphcazone & una precompressone, prodotta da armature motalhche POSIe N NSONe

| estony O pReCOmprassone del €. POSSonO SUSdMIOrs n

* SHNMA 2 XM Preesd,

* smberma ad armatue post-es



Confezicnameno del calcestruzzo

1 conlenoramento del calcastnurzo & [ooatasons dalla auale Seande [onoosomll o6l calcastnur?o slesso In una
contrdie di DAOAAgH0 & GSINGUOND Pul SABON Opat M

- HOCCAPO.

- GOS0 depd mert ¢ def comenio,

- GARI9PO BeO

~ MYSCNADONE e COMPOnent
P condenoniss un Luon Calcesingzo & Necrssand Wi conto. delle caralienstiche doe component, delle
condenons & posa i opera. de rapport Quantatv 3 1 componend stoss

Trasporto del calcestruzzo

I trasporio dellimpasto per brevi distanze pud avvenire mediants Gxnole, nastn traspodaton, tubs a
pressione Per distanze maggedd S usand e auloDetoniene, N G St CANCano | Component! ascutt ¢
duranie il ragito avnene Pimpastio con Facgua contenuta m un apposto serbaloo.



Trasporto tramite autobetoniera



Preparazione delle casseforme

Le casselorme ate 3 contenare il getio devono possedens determanat rogumsd

» @ssare mpermealsh al caloestruzzo,

* resaydere e sollectanors rasmesse dararte 4 getio o 4 costipamenio.

* psnare realizzate con materak che NoN MSEIICONO 3 contafo con Nerpasto ¢ permetiono il daarmo dm geth sensa
pencoio & aderonae,

* el cano ¢ goth 3 facca vata, le parel devono essens cppodturaments rfinds alo scopo d oiterees [efietio
superhicaio desderalo

Posa in opera del calcestruzzo

I caloestruzzo preparato N cantiere 0 ¥5portalo medante VLSO vene GeRalo N 0pera, Coe Jopostato res
Casda prodaposh per accoghedio.

L'oparazons schede sienone peechd n quests Lise § cllonsing2o, pud segreginy separando o pari grosse
dadle fire

Cd dove essere evitato realzzando wn gofio undorme ¢ sopratiutio nducendo 3 mwnimo altezza da o d
calcesiuzIo veene Oettalo & b weloots & caduta



Costipamento dell’impasto nella cassaforma tramite vibratura



S WS Amre
PAGHCH O ) S0

Getto dell’impasto



Stagionatura del calcestruzzo

La stagporaturd 6 L lase succesarca alla posa n opera, nedla Quade avvene b maturanons dell mpanlo M rwesd
v PrOgraIanO durment
« Nacqueone dele resstente meccanche

S dmanguono due fast
1 JAS08ad. 0 o § calloastnezo passa dallo stato plashico & quelio sobdo,
2 [odatmenio. 0 o d maberdie H0guesla lule e Sun CIpRcE i resaienza @ & ene Ulimata n 28 goms.

Tabella Il ~ Tempi di presa

Tipe del comento [azie preva Termioe prosa

A nocmale © 6C alta resisoonza dopo 45 mmuti cotro 12 ore

3 alluritose dopo 30 sxsuti eateo [0 ove

C POr IDArmETOnti dopo 45 mwaeti sntro {2 owe
Disarmo delle casseforme

§ daarmo & Toperanone d aspocio dells casseforme oo e Quab ¢ 51310 ssegsio | getlo & calomstruzzo Deve
e racuaimerte Por Ao A0 SNamethe @ NON Jove avvereo pama che la resatenza del congiomenato
b ragunto d valore noCessano, in relazone Al g speciico.



Caratteristiche fisiche

1 Caleatnuzzo & un Maliral SlroQenes, e S Caratiarstche dpendond paranto dalla composizong Sl
macela ¢ dalla qualth de component

«PESO SPECEFICO & & VOLUNE  Vana m relxnone al grado & compatezza od aka qualts del osmento
pegio Le noerme UNI 1001267 stabdincono. Kg 2400 par 1 m® & Cls ordinarn, Kig 2220 per 1 m o O mageo,
Kg 2500 per 1 m? d Cis armato.

Caratteristiche tecniche ¢ tecnclogiche

Lo carafermiche che u schsdono ad un buon calossinu2o sono

- vorabats

- durabivty.

- Tesastonza ale solectanons meccanche:

- ressstenza ale soflectanon feche

L'acqatione & Quathe CardioenBchn Fonti 11 MOS0 PIOgessvD, & Saturms com valons Jficaie della resaliesa,
Guella ragyunta dal caloestruzzo dopo 28 o

« LAVORABILITA. E fatstudne 2 bascians conformane, & un requesto fondamentale per & qualts del prodotio finale,
dpende da cosmone ¢ consstenza dell mrpasio £ tanto maggore quanto pa 4 olevato | rapporio acgu'cemento

«DURABILITA E Tatttudne 3 conservare nol 1emgo lo caramensache faco-chamsche Dipende da faion etrveed

(SOsa00 del Comenia; Ners, raPEOND A0Qua-Coments. vratura del getio)] od estrmsed Nemperatura n Lse & Qeto,
corrosione. carboratanors ) agent da sol o conguntamenie



FONDAZIONI

Temslenacons » canchs dolle strumiute wrical 3 rrend, POSEcNO Gaserns

* Gl operand drolamante su sl superScish Sl lermeno,

« drele, 290UNgon0 g strab profonds del lemeno @ posa quando quob superfical non fomescono suffcent
garande (portanza. stabet) )

PILASTRI
| placin posaono essern classficat o slazsone Ml modaltl & seakzzazone, s aviarno cosl plaaln ook 1) Soang
pdasin prefalfocan.

TRAW
Sono slement strutural onzzontah. & fpo Ineare, 2 sepone saramente pobgorale, per b g reftangotare. Ura
casafcanone pud easere basala sulle modait) & realzzanone, s hanno qundi. v completamonts Qoliate
40003 entro cassen i gno 0 metallo, i gans Zeglabbneate, travi grolablacgle che nocesstand o colegament n
pera

SOLN
Sono slement stntiurah onzaontah destiral 3 Geadecs o suddadeds gh span verticalments



Caratteristiche meccaniche

* RESISTENZA A COMPRESSIONE  Consarte & accartane 4 canco di rofhura 3 COMprassons Necossano per
classficare | van S & calomtuzro. Vara da 801100 Kglomg fno a valon compres tra 800700 Kg'omg

» RESISTENZA A TRAZIONE. £ molo bassa (1520 Kglomg)l, non vene consderata nos calcol struttural, infats,
W00 be 1eSeNDe 3 FAZONE VONgono asaole dall ammatura o feno.

+ RESISTENZA A FLESSIONE Nel calcostuazo non amato vana tra 1S od 110 dolla 1essionza 3 compressons
(15Kgiemg - 100Kgioma)
« RESISTENZA AL TAGLIO Pud raggungenrs valon pan a 35050 Kglomg, § doppeo della resalenss a Fanone
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Degradation and defects

CRACKS, DETACHMENTS AND DEFORMATIONS

T Alveolization - cause: environmental conditions
Degradation that manifests itself with the formation of cavities of variable shape and
size. The alveoli are often interconnected and have uneven distribution. In the

particular case in which the phenomenon develops essentially in depth with a course
of diverticules, the term 'alveolization with caring' can be used.

Air bubbles - cause: laying error
Alteration of the surface of the concrete characterized by the presence of holes of irregular
size and distribution generated by the formation of air bubbles at the time of casting.

Surface cracks - cause: laying error Thin texture of cracks on the concrete surface.

Joint degradation - cause: installation error Decoupling,
detachment, colour change of the joints

Detachment - cause: design error

Solution of continuity between the surface layers of the material, both between them and
with respect to the substrate: it generally preludes the fall of the layers themselves. The
term is used in particular for plasters and mosaics. In the case of natural stone materials,
the detached parts often take on specific forms depending on the structural and textile
characteristics, and therefore the items crust, flaking, exfoliation are preferred.




Exfoliation - cause: natural aging
Degradation that is manifested by the detachment, often followed by a fall, of one or
more sub-parallel surface layers.

Display of reinforcement rods - causes: design error, installation error, accidental cause
Detachment of concrete parts with consequent stripping and corrosion of the
reinforcement rods.

Fracturing or cracking - causes: design error, installation error, accidental cause
Degradation that manifests itself with the formation of solutions of continuity in the
material and that can imply the reciprocal displacement of the parts.

Gravel nests - cause: laying error

Degradation of the surface due to segregation of the concrete components during the
casting phase, characterized by irregular cavities, disintegrated surface and larger
diameter aggregates in evidence.

Pitting - cause: environmental conditions

Point degradation that manifests itself through the formation of numerous, close, blind
holes. The holes tend to be cylindrical in shape with a maximum diameter of a few
millimetres.



Swelling - causes: design error, environmental conditions
Surface and localized lifting of the material, which takes on variable shape and
consistency.

Colour change - cause: environmental conditions

Alteration that manifests itself through the variation of one or more parameters that
define the color: hue, clarity, saturation. It can manifest itself with different
morphologies depending on the conditions and can refer to wide or localized areas.

Surface deposit - causes: natural ageing, environmental conditions

Accumulation of foreign materials of various kinds, such as, for example, dust, soil,
guano, etc. It has a variable thickness and, generally, a lack of consistency and
adherence to the underlying material.

Scaling - cause: environmental conditions
Layer-shaped deposit, compact and generally adherent to the substrate, composed of
inorganic substances or structures of a biological nature.

Rust stain - causes: design error, installation error, accidental event, natural aging
Reddish-brown stains from corrosion of reinforcement rods.




Biological patina - cause: environmental conditions

Thin, soft and homogeneous layer, adherent to the surface and of evident biological
nature, of variable colour, mostly green. The biological coating consists mainly of
microorganisms to which dust, soil, etc. may adhere.

Presence of vegetation - cause: environmental conditions
Locution used when there are lichens, mosses and plants.




MALTE Definiziond

Lrnpaalt & un eganke con Sogua o & un leganie Con A0 & un Nerke, poende § notme & maita. Con il genenco
lormre & legante o sggiomerante sl Comprandono

- 1 Gesso

- Lo Cals

« 1 Coments

Le male vengono denomnate i base a legande uthzzato § quale rasiensce alle malte le propre caratienstche &
Prosa, 3 duinguonD qQuInc:

- mahe che fanno presa In presenza d'arla (malte aeree ).

- malte che fanno peesa in presenza d'acge (malte srauiche )
Nell ndustra dele costrunon i maka vene adopecata nella ssecuzone o muratire. nela pregarancons degh
riorao, nella posa & paement o mvestemend

Composizione delle malte

Ottre 3 logarte s malle s0rmo costihate da acqua » da Perk

Acgen: L'acgua deve repondens ad alcurs reguast

- deve exsere pura @ pulty,

« 000 deve contenere Limo, Mumus o Avplla

Inerti: Gh mont (sabba) da usare nol confeonamento delle male devwono presentans povi & mpurth organche od
norgansche. Le sablee 5 SsinQuono n base a

- granuometia varable da 005 2 2 mm

« peovenenza (fume, cava, lago, mare).



Classificazione delle malte

MALTE AEREE

Sono malle seree quale che eaand  proceiso & presa del Nganie che e COMPONs eackavanminls ) Daadenza
dana Esse sono:

- maita o calce penta. malta 4 ou legande ¢ cosdtuto dalla caloe spenta 0 calce aerea

- Sl S Srisg. carafenzzats da und rageda presd che pud essere ralleniatn dall uno nellmpasto & caloe beres

MALTE 1DRAULICHE

51 definescono malle ridche, b malle che aviano § processo & presa del ogante che o compone, anche n
preserca d acqua Esse soro:

-l maiie $ o Rersd @ LOXUIANE QeI Jquslino pardcolan dob & itk con Faggunta nellmmpast &
pozzoiand

- Je malte & caloe wraulca d ca legante & B calos dirasica, dervata da calcan con un contenuto d'arglia che
csolatmadGed 2%

e malie 8 comanto 1 cul legante & 4 cemento, loganto waulcd the S olbane da UNa FOCCa ClCared che Contene
gty n quantty > 2T%

MALTE BASTARDE

Si definmscono malte tastasds quelie componte da una mescola & p leganti tale da conferre alla malts frale
caratienshche che Nutiazo & un 50io tpo & leganie pobebbe non garanive. S harno.

- mafe & (ol Jared ¢ Camani queste ofirono UNa SUMCONS FTpermeabila od Una presa Meno kenta dela
malta d soks calon, marienendo comungue uns buona lvorabath Risuitano adate per b malkzzasomne & oo
LT

oo ¢ (ke QaSc) ¢ Camentis Quesie PAEIRNIING MINROMe MEsSIENZa POANMD vEnQoNO IMpwegate per L
reakzranome & muraise particolaments sollectale. Piorac specal ¢ pat | soliolond delle pavmentanons
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