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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 1. / Beton Armat |. 3, REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE -> bare cu sectiune circulara

W

OB 37

(Otel Beton _ rezistenta la rupere)
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OB37 - otel carbon moale si se lamineaza cu profil neted



Reinforced Concrete 1. / Beton Armat |. 3, REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE -> bare cu sectiune circulara
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PC52
(Otel cu profil periodic (P) laminat la cald (C)
_rezistenta la rupere
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PC52 - otel slab aliat dur. se produce cu profil periodic, fiind bare cu aderenta fnalta



Reinforced Concrete 1. / Beton Armat I

3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE

BST500
(Betonstabstahl)

Dr.ing. Nagy-Gyorgy T. ©

-> bare cu sectiune circulara
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Reinforced Concrete 1. / 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

¢ =4/5/6/7/8 mm

H =500/600 cm

—>

W= 200...245 cm

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

Sarma cu profil periodic obtinuta prin deformarea plastica la rece — SPPB — poate fi folosita la
armarea betonului ca atare sau la realizarea plaselor sudate.

Sarma rotunda trefilata cu suprafata neteda pentru beton — STNB — este folosita pentru
realizarea plaselor si carcaselor sudate



3. REINFORCEMENT/ ARMATURA

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

1) ARMATURI FLEXIBILE - bare cu sectiune circulara
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Livrarea se poate face sub forma de:
- colaci pentru barele cu diametre de 6...12 mm; colacii vor avea diametrul interior de minim

700 mm pentru produsele din PC60 cu diametre nominale de 10 si 12 mm;

- sub forma de legdturi de bare pentru diametrele mai mari decat 14 mm; lungimea barelor
este de 10...18 m pentru diametrele pana la 20 mm inclusiv, respectiv 8...18 m pentru
diametrele mai mari

decat 20 mm.



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 |.
Type of reinforcements / Tipuri de armituri

1) ARMATURI FLEXIBILE

LY 0N A AL YR
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3. REINFORCEMENT/ ARMATURA

- bare cu sectiune circulara
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Reinforced Concrete I. / Beton Armat I.
Type of reinforcements / Tipuri de armaturi

1) ARMATURI FLEXIBILE
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3. REINFORCEMENT/ ARMATURA

- 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 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 circulara

80-90 % savings
in laying time.

80-90%

bamtec.com
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Reduction of laying time by 80-90% due to quick rolling out of few reinforcing
steel elements

Reinforcement steel savings of up to 40% due to selectable bar diameter, bar
distance and bar length

Higher laying quality due to easy positioning and exact bar length

Quality assurance and high level of performance due to computer controlled,
fully automatic production

Simple reinforcement plans

Ergonomic working method on the construction site

Reduction of total construction time

Energy and CO2 reduction due to material efficiency
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Reinforced Concrete 1. / Beton Armat |. 3, REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE = profile laminate sau sudate
GRINZI

i reinforced shear
E — E = concrete deck connectors
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Reinforced Concrete I. / Beton Armat I.
Type of reinforcements / Tipuri de armaturi

2) ARMATURI RIGIDE - profile laminate sau sudate

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

Type of reinforcements / Tipuri de armaturi

3. REINFORCEMENT/ ARMATURA

2) ARMATURI RIGIDE -> profile laminate sau sudate

GRINZI
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Reinforced Concrete I. / Beton Armat I.
Type of reinforcements / Tipuri de armaturi

3. REINFORCEMENT/ ARMATURA

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 I.

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

2) ARMATURI RIGIDE -> profile laminate sau sudate
STALPI
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Reinforced Concrete 1. / Beton Armat I
Type of reinforcements / Tipuri de armaturi

3. REINFORCEMENT/ ARMATURA

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 armituri

2) ARMATURI RIGIDE -> profile laminate sau sudate
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Reinforced Concrete I. / Beton Armat |.

Type of reinforcements / Tipuri de arméturi

STALPI
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3. REINFORCEMENT/ ARMATURA

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

Type of reinforcements / Tipuri de arméturi

3. REINFORCEMENT/ ARMATURA

3) ARMATURI DISPERSE - diferite tipuri de fibre SCURTE

Mesh Form

Dr.ing. Nagy-Gyorgy
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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

3) ARMATURI DISPERSE - diferite tipuri de fibre SCURTE

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

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

reduc: - cantitatea de armaturd necesara
- deschiderea de fisuri, controleaza deschiderea
(astfel marind durabilitatea)

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

25



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 armituri

3) ARMATURI DISPERSE -> diferite tipuri de TEXTILE
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3D biaxial textile reinforcement

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

27



Reinforced Concrete I. / Beton Armat |.
Type of reinforcements / Tipuri de armaturi

3) ARMATURI DISPERSE - diferite tipuri de TEXTILE _

_ Fabrics (Textiles) Geometry, 2D
oaven
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(Alva Peled)
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3. REINFORCEMENT/ ARMATURA
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Reinforced Concrete I. / Beton Armat I. 3, REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armituri

3) ARMATURI DISPERSE - diferite tipuri de TEXTILE

fibres 38/50
100 kgim’®

2001
50 kg/m?
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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 necesitd conductivitate electrica redusa sau
transparenta electromagnetica

- Structuri sensibile la Tncarcari
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Reinforced Concrete 1. / Beton Armat |. 3, REINFORCEMENT/ ARMATURA
Type of reinforcements / Tipuri de armaturi

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE ARMATE CU

. FIBRE
FIBRA - grafit (carbon)

- sticla
- aramida
- bazaltica
- hibrid

MATRICE - termoplaste
- termorigide

] 5
COMPOZIT (FRP)

(COMPOZITE POLIMERICE
ARMATE CU FIBRE)
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Reinforced Concrete 1. / Beton Armat I
Type of reinforcements / Tipuri de armaturi
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3. REINFORCEMENT/ ARMATURA

4) ARMATURI DIN MATERIALE COMPOZITE POLIMERICE /

SECTUNE Raport >10:1
TRANSVERSALA = .
*%l l,!“gﬁﬂ um
DIAMETRU FIR
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Reinforced Concrete I. / Beton Armat I.
Type of reinforcements / Tipuri de armaturi

Technora rebars and strands

Isorod
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3. REINFORCEMENT/ ARMATURA

CFCC1>7 CFCC1 %19

CFCC strands
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Reinforced Concrete 1. / Beton Armat |. 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

Type of reinforcements / Tipuri de armaturi
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 4.5+5.5
Fibra de aramida
Modul mic 3500 + 4100 70000 -+ 80000 1200+ 1700
Modul mare 3500 + 4000 115000 + 130000 25+35
Fibra de carbon 3 1420
Rezistenta mare 3500 +4800 215000 + 235000
Rezist. ultra mare 3500+ 6000 215000 + 235000 1500 = 1900 1.5+23
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
Armétura de pretensionare 1200 + 1800 210000 7800 NA
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Reinforced Concrete 1. / Beton Armat I

3. REINFORCEMENT/ ARMATURA

Type of reinforcements / Tipuri de armaturi

Dr.ing. Nagy-
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Reinforced Concrete I. / Beton Armat I. 3, REINFORCEMENT/ ARMATURA

3.2 EXEMPLE DE ARMARI

Dr.ing. Nagy-Gyorgy T. © Facultatea de Constructii
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Reinforced Concrete 1. / Beton Armat |. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Din punctul de vedere al rolului:

A) Armaturi de rezistentda - dintr-un calcul de dimensionare
- Longitudinale de rezistenta - constituie armatura principala a unei carcase (M+N, T)

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

N L S~ 7
T~

Armdtura necesard teoretic

N AN g I I R

=~ O ' 6 aarmeturi
| \I Dispunerea practicd a armdturilor
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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 principald a unei carcase (M+N, T)

- Transversale de rezistenta - sub forma de etrieri sau frete (V, T)
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Reinforced Concrete 1. / 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)
Modul de fisurare a unei grinzi pentru incdrcdrile date

S =2
[

Armdtura necesard teoretic

AN N T T T

| \I Dispunerea practicd a armdturilor
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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)

—\\ 7
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Reinforced Concrete I. / Beton Armat |. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu bare ridicate

|
A 2 ] § e
| -~
: ha 1 (4)
o -
@ i - 2) & 2/
| |
@ | - 1 ()
| - —
@ 4 2) 3) 5
o [ B -
@ hal {4
o [ | - &)
@ 3
o | | _
| b (d)
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Reinforced Concrete I. / Beton Armat |. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu bare drepte

| @6rg @10/14 @814
c—

= 14
C 21014 28!
Too |
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Reinforced Concrete I. / Beton Armat |.

Samples of element reinforcement / Exemple de armari

Armarea planseelor = cu plase sudate

4. REINFORCED CONCRETE / BETONUL ARMAT

Dr.ing. Nagy-Gyorgy T. ©
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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

0250 | /\
T Y . . . . _';y_-'_-'.-':‘_\ '_'.
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Reinforced Concrete I. / Beton Armat I. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor principale = cu bare inclinate

< 50mm

—

e

<h<50 <50 <y,

A

/L NN

,gt-u- —-|—|-Sz

— 4922
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2012

L 118

L 12420 —

. < 3¢20
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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

0.3, 0.3,
1 T | ! —
u I ! !
K ~10cm H - |
L] I210d B L
| ) . min 2¢
b min 28 208 montaj min 20 28 montaj 1
————— I
C— . 2 I
]l min 2¢ —= —_—
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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 ST
."’ !
|
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Reinforced Concrete 1. / Beton Armat |. 4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea grinzilor = in zone seismice

Special combination (with seism)

Fundamental combination
N | @ /
] \\ ,/}M:’-. //
e
|A Potential plastic zone

I,=2h [, =2h
Envelope curve ofthe bending |‘"—,| ‘.p—>‘
momen ts 4

(T TTTTT T I
IIA—~|;}1~— ~H- —»I;I;—\ ]

T 4922 2¢ detailing

l 018 )
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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 ) A
- - 4 171 T
' LJ L ]
> T & 5, L] T oL
L, ; L, H L,
@ 222 D322 @ 2622

[i@s.:zo 3 : @3¢ 20 ]
L5 @418 | J L | @418 J
H . H

D 4018

Dispunerea armaturilor Ay

@
@ @
Sectiunea 1-1 Sectiunea 2-2 Sectiunea 3-3 Sectiunea 4-4
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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

L_Ibdj» Zhoatler b—’fhdJr Loy '_::bdﬂdl -

1 e T S o

. 2, N [~

| U Jth ]
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2022 : D2h22

Lo P | ®3¢22

@320 LI : hi| @3¢20

L ©4$20 L J 24620 ? J

Ip — lungimea de suprapunere

3

Sectiunea 1-1 Sectiunea 2-2 Sectiunea 3-3
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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
_L Iy zond critici
¥ —1— — (disipativa)
h
H, 5 ZOWA
curentd
\‘ 5 151,
1 £ Zona or
’ T e cu etrier
L indesiti
rigla
inferioari I |
a) indesirea etrierilor in zonele c) stalp la uivelul de bazi
disipative
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4. REINFORCED CONCRETE / BETONUL ARMAT

Samples of element reinforcement / Exemple de armari

Armarea stilpilor 2 in zone seismice

<200mm DCH
<250mm DCM

| distanta
libera
= 30mm

b) Q
<200 mm DCH

<250 mm DCM etrieri

l,_'/.(,\_,| ne )e\rimetrali

{

> 200mm DCH
| I> 250 mm DCM

nevoie si de o agrafa

| j_bF

|
) etrier perimetral o) }-1+-
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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

4 O | Ceurgere = f:r +o; Geurgere = ‘[;]\3

&

fo27

a) ofel cu palier de curgere  b) otel fira palier de curgere

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

Comportarea armaturilor sub incarcdri este descrisa de curba o, - €., denumita curbd
caracteristicd a otelului sau curba constitutiva, obtinuta prin fncercarea la tractiune
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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 conventionald f,, (R, , )
- Rezistenta de rupere la intindere f, (R, )

- Modulul de elasticitate E, s
f

P ~

- Alungirea la forta maxima g, (A, )

a, Ceurgere = fy o, ourgere = foz

- Alungirea la rupere, A, .

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

57



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 pand la atingerea limitei de curgere aparents, 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
conventionald, f; ,

- 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
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Reinforced Concrete I. / Beton Armat |. 3, REINFORCEMENT/ ARMATURA

Properties of the reinforcement / Proprietatile armaturilor

o, (MPa)’
1600

otel dur trefilat pentru
betonul precomprimat

otel dur (PC60)

l

|

[

)%

]K otel moale (OB37)

s g (%)
0 10 20 30
¢) diagrame caracteristice pentru
diferite tipuri de otel autohton

e perre

prambpzpesspraeapma e
PEFREEEEERERREIEN
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Reinforced Concrete I. / Beton Armat I. 3. REINFORCEMENT/ ARMATURA

Properties of the reinforcement / Proprietatile armaturilor

Caracteristici mecanice ale unor armaturi laminate la cald

b . Diametrul Valori caracteristice minime
cor::rucriz:;e nominal Limita de Rezistenta la Alungirea
(mm) curgere [Mpa] rupere [MPa] la rupere Ag [%]
6...12 255
0OB37 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 volumici = 7850 kg/m?3

Dr.ing. Nagy-Gyorgy T. ©
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MULTUMESC FRUMOS PENTRU ATENTIE!
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E-mail:
tamas.nagy-gyor;

Tel:
+40 256 403 935

i

VARAAAAA ML

upt.ro

3. REINFORCEMENT/ ARMAT!

Dr.ing. NAGY-GYORGY Tamaés

Facultatea de Construc

61



