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These Specifications cover non-metallic composite reinforcing elements of die-rolled section made from glass or basalt fibers, and are intended for reinforcing of concretes and asphaltic concretes exposed to corrosive media.

The composite reinforcing elements are produced by die-free broaching (“needletrusia”) and have spiral die-rolled section. The requirements set forth herein are obligatory, because they ensure durability of components over designed service life of buildings and structures.

Letters АСП in the brand abbreviation represent:
A – reinforcing elements, C – glass-reinforced plastic, П – of die-rolled section, and letter АБП: A – reinforcing elements, Б – basalt-reinforced plastic, П – of die-rolled section.

The figures show dimensions, namely: nominal (external) diameter and length in millimeters.


An example of designation to order glass-reinforced plastic reinforcing elements of die-rolled section 8 mm in diameter and 9000 mm long:

АСП – 8 – 9000 TU 5769-248-35354501-2007


and to order basalt-reinforced plastic reinforcing elements of die-rolled section 10 mm in diameter and 12000 mm long:


АБП – 10 – 12000 TU 5769-248-35354501-2007


1. SPECIFICATIONS

1.1
Basic Parameters and Characteristics

1.1.1
Non-metallic composite reinforcing elements must be suited to the requirements given herein and must be produced in accordance with the regulations approved by the manufacturer.


1.1.2
The composite reinforcing elements have section shown in Figure 1. Geometrical dimensions, limiting deviation from nominal [basic] dimensions, design cross-section area and weight of 1 meter of length are to comply with the values given in Table 1.

Table 1

	Geometrical dimensions, mm
	Section number

	
	5
	6
	7
	8
	10

	External diameter, dн
	nominal

limiting
	5.0
±0.3
	6.0
±0.3
	7.0
±0.3
	8.0
±0.3
	10.0
±0.3

	Internal diameter, dвн
	nominal

limiting
	3.0
±0.3
	4.0
±0.3
	5.0
±0.3
	6.0
±0.3
	8.6
±0.3

	Design diameter, dо
	nominal

limiting
	2.7
±0.1
	3.6
±0.1
	4.6
±0.1
	5.6
±0.1
	7.6
±0.1

	Relief size, h
	nominal

limiting
	1.0

±0.2
	1.0

±0.2
	1.0

±0.2
	1.0

±0.2
	0.7

±0.2

	Section width, t
	nominal

limiting
	15

±1
	15

±1
	15

±1
	15

±1
	15

±1

	Width of spiral winding, b
	nominal

limiting
	3.5
±0.5
	3.5

±0.5
	3.5

±0.5
	3.5

±0.5
	3.5

±0.5

	Design cross-section area, mm², nominal
	5.72
	10.17
	16.61
	24.62
	45.34

	Weight of 1 meter of section, g, nominal

limiting deviation, %
	20

±5
	25

±5
	45

±5
	60

±5
	105

±5


When agreed the non-metallic reinforcing elements may have different standard sizes.

1.1.3
Ribbed [corrugated] surface is made through spiral winding of bundle [roving] around a bar [rod].


1.1.4
The color of reinforcing elements depends on the color of starting material and composition of composite material. The color of basalt-reinforced plastic reinforcing elements may vary from dark-brown to black, while the color of glass-reinforced plastic reinforcing elements may vary from light-yellow to dark-brown.

1.1.5
The composite reinforcing elements are produced in the form of form of bars [rods] 12 meters long. When agreed upon with customer, the bars [rods] may have any diameter and any length handy for transportation. Limiting deviation of length must comply with the values given in Table 2.
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	Figure 1 – Section of Composite Reinforcing Element


Table 2
	Bar [rod] length, mm
	Limiting deviation of length, mm

	Up to 1
	±1

	Up to 2
	±2

	Over 2
	±5



1.1.6
Physical and mechanical properties of reinforcing elements must meet the standards and requirements given in Table 3.

Table 3

	Property
	Unit of measurement
	Standard value, min
	Testing method

	
	
	АПС
	АБП
	

	Ultimate rupture [breaking] strength 
	MPa
	1200
	1300
	GOST 12004

	Elasticity modulus
	MPa
	55000
	71000
	GOST 12004

	Elongation at rapture
	%
	2.2
	2.2
	GOST 12004

	Density
	ton/m³
	1.9
	1.9
	GOST 15139

	Appearance (color)
	
	From light-yellow to dark-brown
	From dark-brown to black
	Paragraph 1.1.3 of TU 5769-248-35354501-2007



1.2
Requirements to Starting and Other Materials


1.2.1
The list of starting and other materials must comply with the requirements given in technological rules and regulations.

1.2.2
To produce the composite reinforcing elements the following materials are used:


- basalt rovings,  mark НРБ, TU (Specs) 5952–001–13308094;

- glass rovings, mark EC TU (Specs) 6-48-00205009-116, РБН, РБТ, GOST 17139;


- binder based on not hardened epoxy resin, mark ED-20, GOST 10587.

Materials produced in accordance with different standard technical documents may be used as well, provided that physical and mechanical properties of resulting reinforcing elements meet the requirements given in Tabl3 3.


1.2.3
Prior to the launch of production all starting materials and components must be subjected to incoming control.


1.2.4
The surface of reinforcing elements must be free from voids (hollows) and separation into layers.

1.3
Marking

1.3.1
Each pack must have a label stating:

- name of manufacturer;


- designation of these specifications;


- description (name) of product;


- number of lot [batch];


- quantity of reinforcing bars [rods];


- date of production;


- stamp of inspection department.

1.4
Packing

1.4.1
Reinforcing bars [rods] must be bundled. Each bundle should contain 50-100 bars [rods] tied up with string (GOST 17308 “Strings. Specifications”) or polymeric ribbon on both sides at 10-20 cm from the end faces.


1.4.2
If bars [rods] are longer than 12 m they must be tied up so that the turns are spaced 0.5-1 m apart.

During loading [handling] operations the weight of bundle depends on the type of materials-handling machine [lifting mechanism]. In case of manual loading the weight of bundle may not exceed 15 kg.

When handling operations are mechanized the weight of package depends on the means of conveyance and technical characteristics of lifting [loading] facilities.

2. SAFETY REQUIREMENTS


2.1
In storage and service non metallic composite reinforcing elements do not release any matters harmful for people and environment and are rated in 4 class of hazard (matters of low risk/hazard) as described in GOST 12.1.007.

2.2
Maximum allowable concentrations (MAC) of harmful substances released during production into the atmosphere of working area are given in Table 4. They are determined according to the Instructions for Determination of Harmful [Hazardous] Substances in the Atmosphere of Working Area approved by the Ministry of Public Health of the USSR.

Control over the content of harmful [hazardous] substances in the atmosphere of working area must be effected by quality-control laboratory within a period and in a volume agreed upon with the territorial offices of the Russian Federal Service of Supervision in the Field of Protection of the Consumers’ Right and Human Welfare in accordance with the procedures approved by the Ministry of Public Health.
Table 4
	Harmful Substance
	MAC, mg/m³
	Class of Hazard according to GOST 12.1.007

	Toluene
	0.6
	3

	Epichlorhydrine 
	1.0
	2

	Dust of basalt and glass fibers
	4.0
	4



2.3
In the manufacture of composite reinforcing elements it is necessary to use individual means [devices] to protect respiratory apparatus (GOST 1.4.034), hands (GOST 12.4.068), eyes (GOSTR 12.4.013) and overalls (GOST 12.4.011 and GOST 12.4.103).

2.4
Parameters of microclimate are subject to GOST 12.1.005.


2.5
To remove harmful emissions the production areas must be equipped with mechanical plenum-exhaust ventilation, and working places – with local exhaust ventilation according to GOST 12.4.021.

2.6
Protection against static electricity must comply with GOST 12.1.045.


2.7
Personnel working with harmful substances and exposed to hazardous production factors must have preliminary and regular medical examinations in according with the procedure prescribed in Orders ## 90 and 83 of the Ministry of the Public Health and Medical Industry of March 14, 1996, and August 16, 2004, respectively.

Persons under 18 years may not be given permit to work.

3. ENVIRONMENTAL PROTECTION


3.1
Environmental protection measures must be taken in accordance with GOST 17.2.3.02.


3.2
Standard sanitary zone in the area of production of composite reinforcing elements must meet the requirements given in Sanitary Rules and Regulations 2.21/2.1.1.1200-03, item 4.1.1.

3.3
Processing waste must be reclaimed in accordance with Sanitary Rules 3183-84 “Accumulation, Transportation, Disposal and Burial of Toxic Industrial Waste”.

4. ACCEPTANCE

4.1
Composite reinforcing elements may be accepted only by technical control service of manufacturer. The elements are accepted by lots [batches].

4.2
A lot [batch] is considered to mean products manufactured with the same formula from the same lot of starting material and referred to in the same quality certifying document.

4.3
The acceptance is based on the results of incoming and operating control, including visual inspection of appearance and verification of geometrical dimensions, completeness, marking and packing, as well as examination of reports of periodic tensile tests.

4.4
Flaws and defects detected by visual inspection are separations into layers, cracks, incipient fractures [breaks] and inclusions.  Resin sags spaced 100 mm apart are allowed. Their height depends on diameter of reinforcing element, and may be up to 1.0 mm for diameter of 5.0 mm, and up to 3.00 mm for diameter of 1.0 mm. These sags are not judged to be flaws or defects.

4.5
Periodic tests for tensile and bending strength are carried out before the launch of high volume production, and in case of change of process, design or type of starting materials, but at least each half year.

4.6
Acceptance [approval] tests for compliance with requirements given in item 1.15 (Table 5) herein must be carried out with the use of at least 3 specimens of composite reinforcing elements from the lot produced in different shifts.


4.7
If mechanical strength of basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements does not comply with the requirement provided herein the number of specimens must be doubled.


Results of repeat test are final and are expanded to the whole lot [batch]. If they do not comply with the requirements given herein the lot [batch] must be rejected.

4.8
Each lot [batch] of composite reinforcing elements must be accompanied by quality certifying document (certificate) stating:


- name of manufacturer;
- designation of these specifications;


- description (name) and brand of product;


- number of lot [batch];


- quantity of reinforcing elements;


- diameter;


- strength characteristics;


- date of production;


- stamp of inspection department and signature of responsible person.


5. CONTROL METHODS


5.1
Appearance and quality of bar surface are inspected visually without resort to magnifying instruments to establish compliance with the laid down requirements and standard specimen.


5.2
Geometrical dimensions are verified with the use of vernier caliper (Щ type, GOST 166) with the range from 0 to 150 mm and vernier reading value of 0.05, as well as with the use of measuring reel (3rd class of accuracy, GOST 7502) with nominal scale length of 10 or 20 m. Other standardized measuring facilities may also be used provided that they ensure the required accuracy of measurement.


5.3
Diameter of reinforcing element is measured in two mutually perpendicular directions on both ends of bar [rod]. Arithmetic mean of four measurements is taken to be a result.

5.4
Length of bar [rod] is measured by placing the tape of measuring reel along the whole length of the bar [rod].


5.5
Ultimate tensile strength, elasticity modulus and percentage elongation are determined by tensile testing specimens in accordance with the procedure prescribed in GOST 12004.

5.6
Density is determined with the use of specimens in accordance with the procedure prescribed in GOST 15139.


5.7
The testing specimens are cut out from bars [rods] by a diamond wheel (GOST 17007 and GOST 10110) and held at temperature of 18-25ºC and air humidity of 55±25% for at least 3 hours before the test.

6. TRANSPORTATION AND STORAGE


6.1
Packed composite reinforcing elements are transported by all and any transportation means in horizontal position subject to the transportation rules in force.

6.2
Bundled composite reinforcing elements are to be stored in horizontal position on racks.


6.3
In storage, transportation and handling operations it is essential to take measures excluding any mechanical damage of reinforcing elements.


6.4
In storage and transportation it is necessary to take measures excluding exposure to ultraviolet radiation.

7. USE INSTRUCTIONS


7.1
Composite reinforcing elements are intended for use in industrial, construction and highway engineering.

7.1.1
They are used in concrete construction of various buildings and structures operating at temperature not higher than +1000С, and not lower than -700С. In this case, the concrete constructions may be made from heavy-weight, fine, light-weight, cellular, porous or stressing concrete. 
7.1.2 They are used for making flexible ties in stratified brickwork.

7.1.3
They are used for making expansion anchors to secure external [outside] thermal insulation of building walls.
7.1.4
They are used for manufacturing of rods and fabrics to enhance load-carrying capacity of reinforced brick constructions. 

7.1.5
They are used in constructions based on gypsum binders.

7.1.6
They are used in constructions of motor roads, retaining walls and slopes.

The use of non-metallic reinforcing elements increases the service life of constructions by 2-3 times as compared to metallic reinforcing elements, especially when are exposed to attack by corrosive media, including the media containing chloride salts, alkalis and acids.
7.1.7
Repair of surfaces of damaged reinforced concrete and brick constructions. 

8. MANUFACTURER’S GUARANTEES

8.1
The manufacturer guarantees the compliances of non-metallic composite reinforcing elements with requirements set forth herein subject to storage, transportation and use instructions.


8.2
The reinforcing elements must be stored in dry covered store premises for no longer than 24 months. If storage period is longer than 24 months it is required to carry out mechanical tests for compliance of their properties with these Specifications.
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