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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

3.1 TIPURI DE ARMATURI
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

Armatura se dispune in primul rand in zonele in care incarcarile
exterioare produc intinderi !

Tipuri de armaturi:

1) ARMATURI FLEXIBILE - bare cu sectiune circulara
2) ARMATURI RIGIDE - profile laminate sau sudate
3) ARMATURI DISPERSE —> diferite tipuri de fibre scurte sau textile

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE ARMATE CU FIBRE
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE - bare cu sectiune circulard
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE - bare cu sectiune circulard
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE - bare cu sectiune circulard
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE - bare cu sectiune circulard
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE —> bare cu sectiune circulara
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE —> bare cu sectiune circulara
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3. REINFORCEMENT/ ARMATURA
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE —> bare cu sectiune circulara
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE —> bare cu sectiune circulara
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE - bare cu sectiune circulard

up to 40 % material 80-90 % savings
savings in laying time

g s bamtec.com
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
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Reinforced Concrete I. / Beton Armat .

Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
GRINZI

Key
I closed stirrups
2 open stirrups welded to the web

3 stirrups through the web
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
STALPI
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
STALPI
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGI

DE - profile laminate sau sudate
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
STALPI
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE - diferite tipuri de fibre SCURTE

Undee Form 8esh Form
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE - diferite tipuri de fibre SCURTE
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

—> diferite tipuri de fibre SCURTE

- Fibrele de polipropilena imbunatatesc: - coeziunea amestecului de beton
- pompabilitatea pe distante mari
- rezistenta la inghet-dezghet
- rezistenta la foc
- rezistenta la impact
- rezistenta la contractie, etc

- Fibrele de otel Tmbunatatesc: - rezistenta structurala
- ductilitatea
- rezistenta la impact si abraziune
- rezistenta la inghet-dezghet.

reduc: - cantitatea de armatura necesara
- deschiderea de fisuri, controleaza deschiderea
(astfel marind durabilitatea)
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE - diferite tipuri de fibre SCURTE
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Reinforced Concrete I. / Beton Armat |I.

3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE

—> diferite tipuri de TEXTILE
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE > diferite tipuri de TEXTILE

WovenFabrlcs (Textiles) Geometry, 2D

gkl |

iss

=}
=)
=
=%
<
=3

uuuuuuu

]
]
—
]
—l
—
]

(Alva Peled)

Dr.ing. Nagy-Gyorgy T. ©



Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE -> diferite tipuri de TEXTILE

fibres 38150
100 kg/m®,

Workability
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE ARMATE CU
FIBRE

Avantajele utilizarii compozitelor in constructii

rezistenta ultima ridicata (>4000 N/mm?)

- greutate mica (~ 1000 + 2000 daN/m3)
- durabilitate

- nu necesita intretinere

- varietate mare a sistemelor

- timp de executie redus

- rezistenta ridicata la impact
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE ARMATE CU
FIBRE

Domenii de utilizare

- Betonul armat supus actiunii sarurilor

- Structuri maritime sau in zona marii

- Elemente de constructii supuse la alti agenti corozivi

- Aplicatii care necesita conductivitate electrica redusa sau
transparenta electromagnetica

- Structuri sensibile la incarcari
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE ARMATE CU

y FIBRE
FIBRA - grafit (carbon)
- sticla
- aramida
I - bazaltica
— - hibrid
N
MATRICE - termoplaste
~— - termorigide
!
COMPOZIT (FRP)
(COMPOZITE POLIMERICE
7 ARMATE CU FIBRE)
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE /
SECTIUNE Raport >10:1
TRANSVERSALA I; / b
52 um
DIAMETRU FIR .
DE PAR ~ 200 pm x*

tﬂlﬂﬁre unidirectionale:
y olumﬂﬁbre ~-cca. 70%
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) AREI!I__ATURI DIN MATERIALE COMPOZITE POLIMERICE
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C-Bar reinforcement
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CFCC strands

Dr.ing. Nagy-Gyorgy T. ©



Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE
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Reinforced Concrete I. / Beton Armat .

Type of reinforcements / Tipuri de armaturi

3. REINFORCEMENT/ ARMATURA

Materiale Rezistenta la intindere Modul de elasticitate Densitate Deformatie
[N/mm?] [N/mm?] [kg/m3] specifica [%]
E 1900 + 3000 70000 1200 ~ 2600 3.0+4.5
S 3500+ 4800 85000 +~90000 45+55
Fibra de aramida
Modul mic 3500 + 4100 70000 + 80000 1200 = 1700
Modul mare 3500+ 4000 115000 + 130000 25+3.5
Rezistenta mare 3500 4800 215000 - 235000 1.4+2.0
Rezist. ultra mare 3500 + 6000 215000 -+ 235000 1500 = 1900 1.5+2.3
Modul mare 2500+ 3100 350000 - 500000 0.5+0.9
Modul ultra mare 2100 + 2400 500000 +~ 700000 0.2+-0.4
Fibra de bazaltica 4800 89000 2700 3.15
Rasina (Matrix) 80+ 100 30000 +~ 40000 900+ 1700 05=+5
770 - 1670 38500 - 155000 1800 + 2100 0.45+2.2
AFRP 1500 - 3000 50000 + 130000 13 24-+3.6
CFRP 1300 - 2800 165000 + 400000 1600 0.45+1.7
Beton 1+3 21000 + 50000 2300+ 2500 0.015
Armatura din otel 350 + 550 210000 7800 (0.2) 25
Armatura de pretensionare 1200 + 1800 210000 7800 NA
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

3.2 EXEMPLE DE ARMARI
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Reinforced Concrete I. / Beton Armat I. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Din punctul de vedere al rolului:

A) Armaturi de rezistenta - dintr-un calcul de dimensionare

- Longitudinale de rezistenta - constituie armatura principala a unei carcase (M+N, T)

- Transversale de rezistenta - sub forma de etrieri sau frete (V, T)
Modul de fisurare a unei grinzi pentru incdrcdrile date

N ~\/ N /s

RS | |

fibra intinsa

2AARRAR AR AR EREE

Armadtura necesara teoretic

‘ |'\ @ Dispunerea practica a armdturilor

10000000 A TR
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Din punctul de vedere al rolului:

A) Armaturi de rezistenta > dintr-un calcul de dimensionare

- Longitudinale de rezistenta - constituie armatura principala a unei carcase (M+N, T)

- Transversale de rezistenta - sub forma de etrieri sau frete (V, T)
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Reinforced Concrete I. / Beton Armat I. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Din punctul de vedere al rolului:

B) Armaturi constructive — pt asamblarea si stabilitatea carcasei

- de montaj, dispuse constructiv

- secundare (sau de repartitie)
Modul de fisurare a unei grinzi pentru incdrcdrile date

N 7 < 7

RN ||

fibra intinsa

2AARRAR AR AR EREE

Armadtura necesara teoretic

‘ |'\ @ Dispunerea practica a armdturilor

10000000 A TR
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Din punctul de vedere al rolului:

B) Armaturi constructive — pt asamblarea si stabilitatea carcasei

- de montaj, dispuse constructiv

- secundare (sau de repartitie)
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Reinforced Concrete I. / Beton Armat .

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu bare ridicate
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Reinforced Concrete I. / Beton Armat .

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu bare drepte

4, REINFORCED CONCRETE / BETONUL ARMAT

C 3.50cm? )
b lo=l; bk lo=l. bhs
|p=C |p=C
E L @6/14 ;2)1(|b.'14 @igi14
E | | 0i8/14 |
C @10/14

loa
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu plase sudate

| sect. A
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu plase sudate
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor principale = cu bare inclinate

S1 52 5 4022
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor secundare = cu bare drepte

/ _ min 20 min 2¢
bdl min 2¢ 208 montaj 2¢8 montaj |
| \
| ' min 2¢ |
| min 2¢ ‘
—

Uniwpisitylea
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Reinforced Concrete I. / Beton Armat . . REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor = in zone seismice

T T

M EJP N I sup
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_ M 1I11f
M inf I.J
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Reinforced Concrete I. / Beton Armat I. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor =2 in zone seismice

Special combmation (with seism)

\ Fundamental combination
\

IA Potential plastic zone

Envelope curve of the bending
momen ts

Si Sp Si

2¢ detailing

[l <3918 | J
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT
Samples of element reinforcement / Exemple de armari

Armarea grinzilor = in zone seismice

; 2 ! 3 . —_E_ .

171k s | 4 17777 b
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Reinforced Concrete I. / Beton Armat .

4, REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor = in zone seismice
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Reinforced Concrete I. / Beton Armat .

4, REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea stalpilor = in zone seismice

rigla
superioard
Y ' 3
Il le: zona critica
5. e — s . =
—1.— T — (disipativa)
h |
H. _5.% Zona
T curenta
I Y ry
S \ & Zona 1.5/,
/ 0 T 1+ .
[ cu efrieri
— v indesit1
rigla
9 = N - Y h 4
inferioara
I I
a) indesirea etrierilor in zonele c) stalp la nivelul de baza
disipative
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Reinforced Concrete I. / Beton Armat . 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea stalpilor = in zone seismice

< 200mm DCH
< 250mm DCM
[« |
} distanta
— .. § 7/
| libera
> 50mm
b)
<200 mm DCH
< 250 mm DCM etrieri
/ .\ 7| neperimerrali
nepel 1111E'T1£111
-l—b‘—b{ \ W /’
- - 0 - > 200mm DCH
\ ¥ b > 250 mm DCM
g | 7 5 nevoie si de o agrafa
la N\
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

3.3 PROPRIETATILE ARMATURILOR
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Properties of the reinforcement / Proprietatile armaturilor

Comportarea sub incarcari statice de scurta durata
— curba caracteristica a otelului
- incercarea la tractiune

a) otel cu palier de curgere  b) otel fara palier de curgere

Dr.ing. Nagy-Gyorgy T. © Facultatea de Constructii



Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Properties of the reinforcement / Proprietatile armaturilor

Comportarea sub incarcari statice de scurta durata

Elementele semnificative ale curbei :

- Limita de elasticitate (sau de curgere)
- limita de curgere aparenta f, ( R, ) in cazul otelului cu palier
- limita de curgere conventionala f,, (R, )

- Rezistenta de rupere la intindere f, (R, )

- Modulul de elasticitate E,

4Gy O curgere = f0,2

fo,z"":i i

- Alungirea la forta maxima g, (A, )

- Alungirea la rupere, A, .
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

Properties of the reinforcement / Proprietatile armaturilor

- Otelul moale are un continut de carbon redus, circa 0,2% :
- comportare elastica pana la atingerea limitei de curgere aparenta, f,
- comportare pronuntat plastica prin prezenta palierului de curgere.

- Otelul dur este un otel slab aliat, are un continut de carbon mai ridicat si alte
elemente de aliere:
- cresterea rezistentei la rupere, f,
- reducerea palierului de curgere, sau disparitia acestuia
- reducerea alungirii la forta maxima, respectiv a celei masurate dupa rupere.
- comportarea plastica este indicata de atingerea limitei de curgere
conventionala, fy,

- Armatura pentru betonul armat — otelul moale si dur cu un continut de carbon
mai mic de 0,3%

- Armatura pentru betonul precomprimat — otelul dur cu un continut de carbon de
0,6...0,9%, mangan 0,3...0,7% si maximum 0,035% fosfor si sulf.

Dr.ing. Nagy-Gyorgy T. © Facultatea de Constructii



Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA
Properties of the reinforcement / Proprietatile armaturilor

A
os (MPa) otel dur trefilat pentru
1600 betonul precomprimat
1200
otel dur (PC60) % i : .
800 R SRS
‘ i
otel moale (OB37) '§ s 3
400 _ — g E&
] REE |
| £, (%) EEE

0O 10 20 30

¢) diagrame caracteristice pentru
diferite tipur1 de otel autohton
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Reinforced Concrete I. / Beton Armat .

Properties of the reinforcement / Proprietatile armaturilor

3. REINFORCEMENT/ ARMATURA

Caracteristici mecanice ale unor armaturi laminate la cald

5 _ Diametrul Valori caracteristice minime
corr?grl:::z:;e nominal Limita de Rezistenta la Alungirea

(mm) curgere [Mpa] rupere [MPa] la rupere Ac [%]
6...12 255

OB37 360 25
14...40 235
6...14 355

PC52 16...28 345 510 20
32...40 335

B500A 5..50 500 XXX XXX

STNB 3..10 400...510 510...610 6..8

SPPB 4..12 460 510 8...10

- Modulul de elasticitate E, = 200 000 — 210 000 N/mm?

- Masa volumica = 7850 kg/m?3
Dr.ing. Nagy-Gyorgy T. ©
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Reinforced Concrete I. / Beton Armat . 3. REINFORCEMENT/ ARMATURA

MULTUMESC FRUMOS PENTRU ATENTIE!

Dr.ing. NAGY-GYORGY Tamas

profesor
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