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ANALYSIS OF EXISTING METHODS FOR DETERMINING LENGTH FIBERGLASS
ANCHORAGE REINFORCEMENT IN CONCRETE

NATALLIA PSHENKO, YAHOR LAZOUSKI
Polotsk State University, Belarus

Considered and analyzed existing methods usedafoulating the anchorage length of reinforcement in
concrete. Determined by the use of techniquestferdlass reinforcement.

Polymer materials and polymer composites have daameimportant place in modern technology. Rein-
forced polymer composite materials (PCM) with uradtional fiber orientation substantially exceeldnabdern
metal construction materials. These advantages\eme more significant if we take into account thw density
of PCM (1300-2000 kg / i

For the moment the most common in the construatfocomposite material is fiberglass reinforcement.
Fiberglass reinforcement is characterized by arbgémeous system consisting of oriented glassdibed a
polymer binder. Fiberglass reinforcement propertlepend on the properties and characteristics efgtass
fibers and the polymer matrix structure, and phgsiemical interactions of these components, thegkvio-
gether in the perception of external loads, comoseagents and other factors. Knowledge of theent@es of
the raw materials allows you to control the projesrof fiberglass reinforcement. High-strength gléiber al-
most entirely perceived influence of tensile foradstermines the deformation properties of reirdarent, ex-
plains the change in strength characteristics uttteiinfluence of external factors. For all typddiberglass
reinforcement elongation is directly proportionalténsile loading up to failure. This is the caoérittle fail-
ure of reinforced concrete structures reinforceth Viiberglass reinforcement only. In [7], confirmétht the
strength and the tensile modulus substantially e the diameter of the bar: the smaller the dtamof the
armature, the higher its strength and modulus.

Properties that do not allow to perform a complepgacement of the metal reinforcement in the casitpo

— Low modulus of elasticity;

Low strength transverse loads;
Lower fire products, reinforced composite reinfonemt;
Difficulties in the manufacture of prestressedctures;

— Knowledge gap on the bond strength of compositdasiement with concrete.

Adhesion to concrete reinforcement is a key fastognsuring their co-operation in reinforced cotere
structures. Investigation of the influence of thanteter and length of bars embedment strength efatrd-
ability of adhesion to concrete composite reinfareat in flexural elements received considerablentitin.

Made in Belarus and imported to the republic cortpdsars is wide variation in the physical and me-
chanical characteristics, geometrical parametedsraw materials. The lack of regulations standah#sre-
quirements for composite reinforcement, leadinglifferences in manufacturing technology and thengetoic
dimensions of periodic profile. Fittings from difé:t manufacturers will have excellent adhesiorradtaristics
with concrete.

The length of the anchoring fiberglass reinforcetrianconcrete may be determined according to the
guidelines SNB 5.03.01-02, SNIP 2.03.01-84 * TAP F992-1-1-2009, CAN / CSA-S6-00, CAN / CSA-S6-02,
JSCE.

Methods for calculating the SNB 5.03.01-02 is basedests with a favorable combination of strudtura
factors (large concrete cover, concrete subject@bmpression).

Calculation of anchoring tensile reinforcement iad® using the parameter — the basic (nominal) hengt
of anchoring Ip). This value is determined by the conditions undéich the force in the longitudinal rein-
forcement is perceived resistance of concrete aolinés the reinforcementy() on the perimeter of the bddd
over the length of the anchorage.

Adhesion resistance determined depending on ttsfieestrength of concreté.g).

fog =N M, M5 0y

Basic anchorage length is determined by the camditunder which the clutch stress contact conenade
reinforcement do not reach the limit values to achiin the armature stress corresponding to thibeBeint

armature resistancg).
(s
I, =|—|0—=|.
4 ) fy

97



ELECTRONIC COLLECTED MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE
Architecture and Civil Engineering

2017

Hence, the base anchoring length, according tedfeulated dependence, does not guarantee thbikelia
ity of the anchorage at stresses in the armaturesmonding to the physical limit yield.

On the basis of the basic anchorage length is mi@ted by the calculated anchoring length, takirtg in
account the additional factors: the thickness efdhncrete cover, transverse compression withirethgth of
anchoring, the ratio between the actual and theetkarea of the valve on the calculation, etc.

log =a1m2ma3m4mbgﬁzl
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The minimum length of anchoring . must not be less than a multiplelgf(Tab. 1).

Table 1. — The minimum length of anchorihg,,

For the tensilebar is equal to the
greater of the following values:

{0,6 lp; 1500; 100 mm}

For compressed bar equal to the
greater of the following values:

{0,3lp; 150; 100 mm}

Normative document

SNB 5.03.01-02

It can be concluded that the SNB 5.03.01-02 guidsliallows large stocks when determining the length
of the anchoring base and minimum values of thsiteefength of the anchoring rods;limits the minimiength
of the anchoring bars is cut off in span and foravascular inner face of the support.

When using this method for fiberglass reinforcemgnti must first calculate the required value & th
coefficient na.

o. d
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Calculation of anchoring tensile reinforcement adoty to EN 1992-1-1 TAP guidelines is also per-
formed using the parameter — the basic (nominalytie of anchoringlg q4),which is determined by the worst
combination of structural factors (minimally accage standards of concrete cover, the distanceeegivthe
bars, etc.), which can be reduced under favorainéitions.

The formula for determining the basic anchoragegtienloes not depend on the calculated armature-resi
tance, and depends on the operating stress inath@d) in place, which is measured with the anchoringstmu
be taken into account the form of reinforcing sta®d adhesion properties to the bars.

| :(Ej Ou
b,rqd 4 fbd "

Ultimate bond stresdy() should be sufficient to avoid the failure of thebonding.

The estimated length of the anchoriggdetermined based on the length of the anchorisg,baking
into account the effect of the bar at a sufficierdtective layer; the minimum thickness of the pobive layer of
concrete, etc.:

e =3, (&, By [a4Ebs|jo,rqd =
The minimum length of anchorirgmi, must not be less than a multiplelpfTab. 2).

Table 2. — The minimum length of anchoriggn

Normative document

For the tensilebar is equal to the

greater of the following values:

D

For compressed bar equal to th
greater of the following values:

[0

TAP EN 1992-1-1-2009

{0,3 lp; 100; 100 mm}

{0,6 lp; 100; 100 mm}

When calculating the length of the anchoring SNIB321-84 longitudinal rods are tensile and com-

pressed reinforcement should be instituted forrtbemal to the longitudinal axis of the cross settior the
length of not less thalg,, defined by the formula:

Iam = [Wam & +A)\am ]d '
R
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But at least,, = A, d.
Values Wy, A\an, Agn defined in Table 3.

Table 3. The coefficients for determining the analgFree of tension reinforcement

The coefficients for determining the anchoring
. . Free of tension reinforcement
Operating conditions Free Periodic Profile Smooth
of tension reinforcement )\ —mm ) | mm
an an an an
Wan | Ahan No less Wan Ahan No less
1. Closing the valve:
« Tensile in cracked concrete 0,7 11 20 250 1,20 11 20 250
e Compressed or tensile in the 0,5 8 12 200 0,80 8 15 200
compressed concrete
2. Overlap joints reinforcement
« In tensile concrete 0,9 11 20 250 1,55 11 20 250
« The compressed concrete 0,65 8 15 200 1,00 8 15 200

For the elements of fine concrete values are isedyl,, 10d for concrete in tension andi5- com-
pressed. If rods anchorage bars are deliveredanittargin on the cross-sectional area comparecketeetijuired
calculation, the anchorage length may be reducedjditiplying by the ratio required for the calctitan and the
actual area of the valve section.

The Canadian Standards [13] and [12] proposed flarrm calculate the required length of anchoring
NCA. In the recommendations [13] provides for tiséireated demand for carbon fiber and organic-fittiRi-
berglass reinforcement only considered as constricbtandards [12] provide for the use of glabsifirein-
forcement, but only as a tendon whenever possibémsure its longevity.

The formula determining the necessary anchoraggenf the zone is based on a similar formula ffier t
steel reinforcement of the Canadian regulations tzasl empirically established coefficients, speniyactual
work for steel reinforcement:

f
|, =045 KK ghap
d.+K,— fog

wherely — anchoring zone length;

k; — the coefficient corresponding to the positiomedhforcement;

des— the shortest distance from the core centera@tige of concrete or step bars, mm;

Ky — index of transverse reinforcement;

k, — additional indicator clutch NCA, equal to théigeof strength NCA adhesion to strength clutclekte
bars, but not more than 1.

In accordance with Japanese standards JSCE [11&rbéh of the anchoring base is determined by the
formula:

ffd

l, =a, d>20d,

bod

where
- oy accepted:

- 1,0 fork.< 1.0;
0.9for1.0<k<15;
0.8 for 1.5 < k< 2.0;
0.7 for 2.0 < k< 2.5;
0.6 for2.5<k
— calculated strengtfyyq clutch is determined by the formula

2
0.28f2
Ye

< 3.2 MPa,

fooa = O
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vs = 1.3 affx < 50 MPa and 1.5 fdg> 50 MPa;

ap — ratio, which expresses the ratio of the strenfitdhesion to the NCA corrugated steel reinforesim
bond strength, but not more than 1.0.

A total of, the following conclusions.

Standards of various countries provided many teghes to determine the length of anchorage reinforce
ment in the concrete, but not all of them adapoeith¢ fiberglass reinforcement.To determine thdiegipility of
each of the methods for calculating the additiomadstigations necessary.
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