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1. Pham vi ap dung:

- Tiéu chudn nay qui dinh c4c yéu cau k¥ thuat cho thép thanh vin ding 1am c6t trong céc két ciu bé tong.

- Tiéu chuén nay 4p dung cho ba méc thép 1a: CB300-V, CB400-V, CB500-V. Cong ngh¢ ché tao do nha san
xudt Iua chon.

- Tiéu chudn nay 4p dung cho c4c thanh vin dugc cung cap & dang thang.

- Tiéu chuén nay ciing 4p dung cho cdc thanh vén dang cu6n va cdc san pham dugc nan thang.

- Tiéu chudn nay khong dp dung cho thép thanh vén dugc ché tao tir thanh pham nhu thép tim hay dudng ray
xe lua.



TCVN 1651-2:2008
THAI NGUYEN IRON & STEEL JSC IS CAPABLE OF PRODUCING DOTTED STEEL BAR TO
MEET THE MARKET DEMAND IN ACCORDANCE
WITH THE FOLLOWING STANDARDS:JIS G3112:2010, TCVN 1651-2:2008,
TCVN 1651-2:2008, A615/A615M-04B AND BS 4449 : 1997.

THIS STANDARD APPLIES TO ALL TYPES OF DEFORMED STEEL BAR FOR CONCRETE
REINFORCEMENT - DOTTED STEEL BAR
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CITED STANDARD NO VN 1651-2:2008 / DEFORMED STEEL BAR FOR GONCRETE
REINFORCEMENT - DOTTED STEEL BAR

Fig 2
1. Applied scale:
- This standard defines technical requirements to dotted steel bar which be used in concrete
reinforcement structure.
- This standard is applied to 3 steel brands: CB300-V, CB400-V, CB500-V. Manufacture technology is
chosen by producer.
- This standard is applied to dotted steel bar in straight line
- This standard is also applied to dotted steel bar in roll and other straightening steel products.
- This standard is not applied to dotted steel bar which are produced from plates or track rails.
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2. Tiéu chuan trich dan:

TCVN 1651-2:2008

-TCVN 4399:2008 (ISO 404:1992), thép va san pham thép - yéu cau k¥ thuat chung khi cung cap.
- ISO/TS 4949 tén thép dua trén ky hiéu bang chit.

-ISO/TR 9769:1991 Thép va Gang - Téng quan vé phuong phép phan tich hién c6.

- ISO 10144 Hé thong chiing nhan doi véi thép thanh va day dung cho két cau cot bé tong.

-1SO 14284:1996 Thép va Gang - Lay mau va chuan bi miu dé xdc dinh thanh phan hoa hoc.

- ISO 15630-1 Thép dung lam c6t bé tong va bé tong du ting luc - Phuong phap thir - Phan 1: Thép
thanh, day thang va day 1am c6t bé tong.

3. Ky hiéu: C4c ky hiéu sir dung trong tiéu chudn nay duoc liét ké trong bang 4

BANG 4
Ky hiéu Pon vi Mo ta

a mm Chiéu cao gan

A, % Do gian dai tuong d6i sau khi duat

A, % D¢ gian dai téng tng v6i luc 16n nhat
A, mm’ Dién tich mit cdt ngang danh nghia
c mm Budc gan
d mm Duong kinh danh nghia ctia thanh

=f, mm Chu vi gan
f, - Gia tri ddc trung quy dinh

£, - Dién tich gan tuong doi

kX’ - Chi s6 so sanh

m, - Gia tri trung binh cta n gia tri riéng
n - S6 gia tri rieng

R Mpa Gi6i han chay trén

R Mpa Gi6i han bén kéo

R, Mpa Gi6i han chay qui uc 0,2%, v6i do dan dai khong ty 1¢
S, - Do léch chudn d6i véin gid tri rieng
X, - Gia tri riéng

o do Goc nghiéng canh ctia gan ngang
B do Goc tao bdi truc cta gan ngang va truc ctia thanh thép vin

4. Thuat ngix va Pinh nghia:

Tiéu chudn nay dp dung céc thuat ngit va dinh nghia sau.
4.1 - Phan tich mé nau: Phan tich thanh phan hod hoc cia mau dai dién cho mé nau do nguoi san
xuat thuc hién theo quy trinh riéng ctia ho.
4.2 - Heé thong chiing nhan: Hé thong ching nhan lién quan dén san pham, cdc qu4 trinh san xuét

hay dich vu theo nhiing tiéu chuén, qui dinh riéng va ¢6 phuong phap tién hanh.
4.3 - Gia tri dac trung: Gia tri xac suat quy dinh véi gia thiét so lan thir 1a vo han.

4.4 - Loi: Phan mat cat ngang ctia thanh khong chita cdc gan doc ciing nhu cdc gan ngang.
4.5 - Cap do déo: Su phan loai cac tinh chat déo ctia thép lam cot bé tong can ci vao gid tri vé ty 1é

gi6i han bén kéo véi gidi han chay ciing nhu do gian dai dugc do bang A hodc A..
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2.Cited standards:
- TCVN 4399:2008 (ISO 404:1992), steel and steel products - provided general technical require-
ments.
-ISO/TS 4949 steel brand name according to Alphabet.
-ISO/TR 9769:1991 Steel and Iron - Survey of current analysis methods.
-ISO 10144 Certification system to steel bar and steel string for concrete reinforcement.
-1SO 14284:1996 Steel and Iron Sample collect and preparation for chemical component define.
-ISO 15630-1 Steel for concrete reinforcement and pre-stressed concrete
Testing method - Part 1: Steel bar, string steel and string steel for concrete reinforcement.

3.Symbols: Symbols using in this standards is listed in Table No 4

TABLE 4
Symbol Unit Description

a mm Height of knot

A, % Elongation rate at fault point

A, % Matched max force with total elongation rate
A, mm’ Nominal sectional area

c mm Interval between knot

d mm Nominal diameter

xf, mm Rib perimeter

f. - Specified typical value

£ - Relative rib area
kK’ - Comparison indicators

m, - Average value of n separated values

n - Separated value No

Ry Mpa Yield point

R, Mpa Tensile strength limit
R, Mpa Conventional durability limit 0,2%, with no-scale elongation

S - Tolerance with n separated values

X, - Separated value

o do Tool face of horizontal rib

B do Angle made by horizontal rib axis and dotted steel bar axis

4. Nomenclature and Definition:

This standard applies to the following nomenclatures and definitions:

4.1 - Tron batch analysis: Chemical composition analysis of batch representative sample made by
producer according to their own process..

4.2 - Certification system: Product, production process or service relevant certification system
according to special standards, regulations and execution process.

4.3 - Typical value: Defined probability value with theoretical unlimited tests.

4.4 - Core: part of section of steel bar without ribs and knots.

4.5 - Flexibility level: Flexibility character classification of steel using for concrete reinforcement
bases on value of limited tensile strengthrate , yield point and elongation measured by A or A,.
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4.6 - Gan doc: Gan lién tuc déu dan song song véi truc ctia thanh.

4.7 - Dién tich mat cat ngang danh nghia: Dién tich mat cat ngang tuong duong véi dién tich ctia 1
thanh tron tron c6 cung duong kinh danh nghia.

4.8 - Phan tich san pham: Phan tich thanh phan hod hoc duoc tién hanh trén san pham.

4.9 - Dién tich gan tuong doi (f,): Dién tich ca tat ca cic gan ngang trong 1 chiéu dai da xéc dinh
trén 1 bé mat vuong géc véi truc doc ctia thanh thép, chia cho chiéu dai nay va chu vi danh nghia.
4.10 - Chiéu cao gan (a): Khoang cach tir diém cao nhét ctia gan dén bé mit ctia 16i dugc do theo
phuong vuong gdc vai truc ctia thanh thép.

4.11 - Buéce gan (c): Khoang cich giita cdc tam cta hai gan ngang ké nhau duoc do song song véi
truc cuia thanh

4.12 - Chu vi khong ¢6 gan (Zf): Téng cac khoang céch doc theo bé mat 16i gilia cdc di€ém cu6i clia
gan ngang cac hang ké nhau duoc do nhur 12 hinh chiéu Ién mat phang vuong géc véi truc clia thanh.
\4.13 - Gan ngang: Phan 16i Ién ctia thanh vuong géc hoac xién goc so véi truc doc ctia thanh.

4.14 - D6 nghiéng canh ciia gan ngang (o): Gc gitta mat bén ctia mot gan ngang va bé mat 16i ctia
thanh dugc do trén mét cat vuong géc véi truc doc clia gan ngang.

4.15 - Goc nghiéng cua gan ngang (j3): Gdc gitta gan ngang va truc doc thanh thép.

5. Kich thudc, khoi luong 1m chiéu dai va sai léch cho phép

- Thép thanh van ¢6 dudng kinh danh nghia dén 10 mm duoc cung cip dudi dang cudn hoac thanh,
16n hon 10mm dugc cung cap dudi dang thanh.

- Kich thudc, khai luong 1m chiéu dai va sai léch cho phép dugc néu trong bang 5 theo thoa thuén
gilta nha san xuat va ngudi mua, c¢6 thé str dung cac loai thép van c6 dudng kinh danh nghia khéc véi
duong kinh néu trong bang 5

BANG 5
Puong kinh Dién tich mit cit ngang” Khdi lugng 1m chiéu dai - (Kg/m)
danh nghia thanh*
d (mm) A, (mm?) Yéu cau‘ - (kg/m) Sai léch cho phép* (%)
6 28,3 0,222 +8
8 50,3 0,395 +8
10 78,5 0,617 +6
12 113 0,888 +6
14 154 1,21 +5
16 201 1,58 +5
18 254,5 2,00 +5
20 314 2,47 +5
22 380,1 2,98 +5
25 491 3,85 +4
28 616 4,84 +4
32 804 6,31 +4
36 1017,9 7,99 +4
40 1257 9,86 +4
50 1964 15,42 +4
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4.6 - Vertical rib: Continuous protraction in axial direction.

4.7 - Nominal sectional are: Sectional area is equal to area of one hot-rolled round steel bar
with the same nominal area.

4.8 - Product analysis: Chemical composition analysis is made on product.

4.9 - Relative rib area (fR): All horizontal rib area in defined length in normal area to steel bar
axis line, then divide to this length and nominal perimeter.

4.10 - The height of knot (a): The interval space from the highest point of knot to core surface
which is measured in normal angle with steel bar line.

4.11 - Interval between knots (¢): The space between core of two continuous horizontal knots
which is measured in parallel with steel bar

4.12 No knot perimeter (Zf)): Total axis interval along with core surface of horizontal knot
end point in continuous lines which is measured as projection to normal surface of steel bar line.
4.13 - Horizontal knot: Protrusions tilted an angle compare with axial direction.

4.14 - Tool face of horizontal rib (a): Angle between sectional side of a horizontal rib and core
surface of steel bar which is measured on normal sectional area to horizontal rib's axis line.

4.15-Tool face of horizontal rib (): Angle between horizontal rib and steel bar axis line.

5. Dimension, unit mass and tolerance

- Dotted steel bar with 10 mm nominal diameter is provided in form of roll or bar, and in form of
bar with over 10mm.

- Dimension, unit mass and tolerance listed in table 5 according to negotiation between
producer and customer and can be used for dotted steel bar with different nominal diameter to
table 5.

TABEL 5
Nominal Diameter* Sectional Area "’ Unit mass (Kg/m)
d (mm) A, (mm?) Requirement® - (kg/m) Allowable tolerance* - (%)
6 283 0,222 +8
8 50,3 0,395 +8
10 78,5 0,617 +6
12 113 0,888 6
14 154 1,21 +5
16 201 1,58 +5
18 254,5 2,00 +5
20 314 2,47 +5
22 380,1 2,98 +5
25 491 3,85 +4
28 616 4,84 +4
32 804 6,31 +4
36 1017,9 7,99 +4
40 1257 9,86 +4
50 1964 15,42 +4
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* Puong kinh 16n hon 50mm phadi c6 su thoa thuin gitta nha san xudt va nguoi mua. Sai léch cho phép vé khéi
luong don vila +4%
"A, =0,7854 x d’
¢ Khéi lugng theo chiéu dai = 7,85 x 10°x A,
* Sai léch cho phép d6i véi 1 thanh don

6. CoTinh:
? ~ ~ ra n~ N "
BANG 6: DO BEN KEO - DO BEN UON
Mac thép | Gid tri ddc trung cta Gia tri ddc trung Gia tri ddc trung qui Thtt uén ngudi
gidi han chay trén | cua giéihanbénkéo | dinh ctia do gian dai (%) 160° va 180°
RcH Rm
Mpa MPa
nhd nhat nhd nhat A,nhd nhat | A,nhé nhat | Pudng kinh | Puong kinh
danh nghia goi uén
(d) 16n nhat
d<16 3d
CB300-V 300 450 19 8
16 <d <50 4d
d<16 4d
CB400-V 400 570 14 8
16 <d <50 5d
d<16 5d
CB500-V 500 650 14 8
16 <d <50 6d

* Cac mac thép khac san xuét theo yéu cua khach hang

7. Thanh phan hoa hoc:
Thanh phan hod hoc ctia thép dugc xéc dinh bang phan tich mé nau, phai phit hop véi bang 7A
Puong luong céc bon CEV, duoc tinh bang cong thiic:

CEV =C + Mn 4 Cr+M50+V +Nl;_5cu

Trong d6: C, Mn, Cr, V, Mo, Cu va Ni 1a phan tram khéi luong clia cac nguyén t6 trong thép.
Sai léch cho phép khi phan tich sdn phdm so vé6i phan tich mé nau dugc qui dinh trong bang 7A va
néu trong bang 7B

BANG 7A: THANH PHAN HOA HOC DUA VAO PHAN TiCH ME NAU - GIA TRI
LGN NHAT TiNH BANG PHAN TRAM KHOI LUONG

Mac thép c* Si Mn P S CEV*®
CB300-V - - - 0,050 0,050 -
CB400-V 0,29 0,55 1,80 0,040 0,040 0,56
CB500-V * 0,32 0,55 1,80 0,040 0,040 0,61
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* With diameter of over 50mm, it must be negotiated between producer and customer.
Unit allowable tolerance is must be 4%

"A,=0,7854 x d’

Mass in length = 7,85 x 10°x A,

¢ Unit allowable tolerance

6. Mechanical characteristic:

TABLE 6: TENSILE STRENGTH ELONGATION

Steel kind | Regulation Value Regulated Value of Regulated typical Value Bend diameter for test
of Yield Point Tensile Strength of elongation (%) 160° and 180°
R, R,
Mpa MPa
min min A, min A, min Nominal Max Bend
diameter (d) diameter
d<16 3d
CB300-V 300 450 19 8
16 <d <50 4d
d<16 4d
CB400-V 400 570 14 8
16 <d <50 5d
d<16 5d
CB500-V 500 650 14 8
16 <d <50 6d

* The other steel grades produced at the request of customers

7. Chemical composition:

Steel chemical composition is defined by batch analysis and accordance with table No 7A
CEV carbon equivalent is measured by the following formula:

Mn + Cr+Mo+V +Ni+Cu
5 15

CEV =C+

In which: C, Mn, Cr, V, Mo, Cu adn Ni are mass percentage of chemical element composition in steel
product.

Allowable tolerance in product analysis in compare with batch analysis is defined in table
No 7A and listed in table No 7B

TABLE 7A: CHEMICAL COMPOSITION BASE ON BATCH ANALYSIS
THE MAXIMUM VALUE IS CALCULATED BY MASS PERCENTAGE

Symbol of grade C’ Si Mn P S CEV"®
CB300-V - - - 0,050 0,050 -
CB400-V 0,29 0,55 1,80 0,040 0,040 0,56

CB500-V ° 0,32 0,55 1,80 0,040 0,040 0,61
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* C6 thé stt dung céc gia tri va cong thic CEV khéc khi c6 su thod thuan ctia nha san xudt va ngudi mua.

*Céc nguyeén t6 hgp kim nhu N, Cu, Ni, Cr, Mo, V, Nb, Ti va Zr c6 thé dugc thém vao khi c6 su thoa thuan ctia
nha san xuat va ngudi mua.

¢ Khoi lugng theo chiéu dai = 7,85 x 10°x A, * “Sai lech cho phép d6i v6i 1 thanh don

* Other CEV values and formulas can be used in case of having negotiation between producer and customer.
bAlloy elements such as N, Cu, Ni, Cr, Mo, V, Nb, Ti and Zr can be added to steel product in case of having
negotiation between producer and customer.

Mass in length = 7,85 x 10°x A, * ¢ Unit allowable tolerance

BANG 7B: THANH PHAN HOA HOC DUA VAO PHAN TiCH SAN PHAM - SAI SO CHO PHEP CUA
PHAN TicH SAN PHAM TiNH THEO PHAN TRAM KHOI LUONG

Cac nguyén to Gia tri 16n nhat quy dinh Sai léch cho phép cua phan tich
2 A J I s .
trong phan tich mé ndu tai s?zm pham voi C%C gfdl h.e_in?quy dinh
) cua phén tich me ndu tai bang 7A(%)
bang 7A(%)
C <0,25 +0,02
>0,25 +0,03
Si <0,55 +0,05
< +
Mn <1,65 0,06
>1,65 +0,08
P <0,05 + 0,008
<0,05 +0,008

TABLE 7B: CHEMICAL COMPOSITION BASE ON PRODUCT ANALYSIS
ALLOWABLE TOLERANCE OF PRODUCT ANALYSIS ACCORDING MASS PERCENTAGE

Chemical Highest value defined in Aallowable tolerance of product
elements batch analysis in table 7A(%) analysis with limited regulations
of batch analysis in table 7A(%)
<0,25 + 0,02
C
>0,25 + 0,03
Si <0,55 + 0,05
<1,65 + 0,06
Mn
> 1,65 + 0,08
P <0,05 + 0,008
<0,05 + 0,008
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