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The technical recommendations for the use of non-metallic composite reinforcing elements of die-rolled section in concrete and reinforced concrete constructions are worked out by the Scientific Research Institute of Concrete and Reinforced Concrete [NIIZHB] (V.F. Stepanova, Doctor of Sciences, Professor, and G.M. Krasovskaya, Candidate of Sciences) in association with OOO “ASP” (S.V. Shakhov, Candidate of Sciences) and OOO “MGA-Project” (V.V. Belenchuk).

The technical recommendations are based on the results of research and experimental work done by the laboratory of corrosion and durability of concrete and reinforced concrete constructions of the NIIZHB, OOO “ASP” and OOO “MBA-Project”.

1. GENERAL PROVISIONS
                     1.1
These recommendations extend to the sphere of application of non-metallic composite reinforcing elements of die-rolled section manufactured with the use of glass (АСП) or basalt (АБП) fibers in accordance with TU (Specs) 5769-183-440886723.  The elements are design to reinforce concrete and asphaltic concrete constructions operating in corrosive media.   
                 1.2

  The sphere of their application is determined with due regard to the factors ferreted out as part of study of:
· high strength,
· low weight,
· low heat conduction,
            - high corrosion resistance in the presence of chlorides and other corrosive media,
            -
high resistance to attack by acidic media.

                 1.3.  

   To determine the sphere of application the following factors were taken into account:

-
    low elasticity modulus as compared to that of metallic reinforcing elements,

- 
    impossibility of structural bends of finished reinforcing bars [rods] during installation of reinforcement.
2. SPHERE OF APPLICATION OF NON-METALLIC COMPOSITE REINFORCING ELEMENTS 
2.1
Having regard to the current status of research of corrosion and properties of pilot lots [development batches] of non-metallic reinforcing elements (TU (Specs) 5769-183-40886723-2004), mentioned in items 1.2 and 1.3, it is recommended to use basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements:
- for reinforcing of concrete constructions and mixed reinforcing of reinforced concrete constructions;
-
in reinforced constructions exposed to corrosive media which according to Building Rules and Regulations 2.03.11-85 and Moscow Building Code (MGSN) 2.08-01 are responsible for corrosion of steel bars [rods] (chlorides, high concentration corrosive gases, etc.). It is advisable to use basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements in the highway engineering, because these elements are exposed to anti-icing reagents;
- for repair of reinforced concrete constructions damaged by corrosive media, primarily chlorides;
· in cases when it is impossible to meet standard requirements to width of protective layer (thin-wall constructions of various purposes, such as panels of noise protection structures, fences, architectural constructions, etc.);
· in Portland-cement and puzzolan cement concretes, mixed binders with a high content of active mineral admixtures, etc.;
· in monolithic [poured-in-place] concretes with chloride-containing antifreeze admixtures (potassium chloride, potassium nitrate-chloride, potassium nitrate-chloride with urea, etc.);
· in porous and big-porous concretes (drain-pipes), light-weight and cellular concretes, including the concretes used in solid [monolithic] constructions;

· for reinforcing of brickwork, including winter time when it is required to make curing accelerators and antifreeze admixtures – chlorides which provoke corrosion of steel bars [rods] - components of the masonry mortar. 
             2.2
For the purpose of improving thermal characteristics [response] of walls it is good practice to use basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements as external layer [coating] of flexibly-tied three-layer wall panels. In this case, the reinforcing elements installed in lintels and in areas of panel joint strengthening must be metallic.
2.3   As industrial [commercial] production of basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements is mastered, quality of reinforcing elements is upgraded and new experimental evidences are obtained the sphere of their application may be expanded subject to development of technology for their production.
3. CHARACTERISTICS OF GLASS-REINFORCED PLASTIC AND BASALT-REINFORCED PLASTIC REINFORCING ELEMENTS 
3.1 Non-metallic reinforcing elements may have section of 5, 8 or 10 mm; and have the following features:
· normal bar [rod] diameter - 5±0.3 mm, 7.8±3 mm, 10±3 mm;

· bar [rod] length – over 32000±5 mm;
Below are given the dimensions (mm) of die-rolled section.
Table 1

	Section number
	Dimensions, mm
	Weight of 1 m in theory, kg

	
	External diameter, dh
	Limiting deviation
	Internal diameter, dвн
	Limiting deviation
	Design diameter,

dр
	Limiting deviation
	

	5
	5.0
	±0.3
	3.8
	±0.3
	3.0
	±0.1
	0.025

	8
	7.8
	
	6.5
	
	5.8
	
	0.065

	10
	10.0
	
	8.7
	
	8.0
	
	0.0125


The tensile physical and mechanical characteristic of the basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements are given in Table 2. 
Table 2
	Type of composite
reinforcing elements
	Section number
	Breaking load, N
	Ultimate rupture [breaking] strength, MPa 
	Percentage elongation, %
	Elasticity modulus, MPa

	
	
	
	Minimum

	
	

	АСП
	5
	8800
	1200
	2,3
	52800

	
	8
	28000
	1040
	2,3
	41360

	
	10
	45600
	880
	2,3
	41360

	АБП
	5
	11000
	1500
	2,5
	60000

	
	8
	35000
	1300
	2,5
	47000

	
	10
	57000
	1100
	2,5
	47000


- volume weight- 1.9±0.1 ton/m.
According to TU (Specs) 5769-183-40886723 the guaranteed period over which the properties of the reinforcing elements will retain is 24 months from the date of production subject to storage and transportation rules.

4. PECULIARITIES OF USE OF GLASS-REINFORCED PLASTIC AND BASALT-REINFORCED PLASTIC REINFORCING ELEMENTS 
4.1
Non-metallic composite reinforcing elements may be used both as separate bars [rods] and in reinforcing fabrics. In external wall panels (TU (Specs) 5769-183-40886723) the basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements should be employed in fabrics. When it is impossible to get ready-made fabrics they can be made on the spot.   
4.2  The points of bar [rod] intersection are banded with synthetic ligaments impregnated by epoxy resin which then gets hard.
4.3  Width of protective layer [coating] of reinforcing elements depends on conditions of their operation together with concrete. In design of constructions with non-metallic reinforcing the width of protective layer [coating] is determined in accordance with Building Rules and Regulations 2.03.01-84.
4.4 When reinforcing elements are placed in mould the width of protective layer [coating] is dictated by fixers made from sand-cement mortar or heat conductive and alkali resistant polymeric materials, such as polyethylene. 
5. SAFUTY RULES WHEN HANDLING GLASS-REINFORCED PLASTIC AND BASALT-REINFORCED PLASTIC REINFORCING ELEMENTS 
5.1 While handling basalt-reinforced plastic (АБП) and glass-reinforced plastic (АСП) reinforcing elements it is necessary to wear gloves (GOST 12.4.068) and overalls (GOST 12.4.103). While cutting the reinforcing elements additional individual means [devices] to protect respiratory apparatus (GOST 12.4.034) and eyes (GOST 12.4.013) will be needed.
PAGE  
4

