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Fig. 1 Comparative dependence of the strength loss over time of fibers of different
origin in the hardening medium of Portland cement
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The purpose of the experimental studies was to determine the short-term strength
of anchor bolts on acrylic adhesives using various modifiers and bolt depths.

Experimental studies were performed in accordance with recommendations [1-5].

A modified acrylic composition was used as an adhesive in the manufacture of
prototype anchor bolts (table 1) [4, 5].
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Table 1. Physico-mechanical properties of acrylic adhesive modifiers

Modifier of Tensile strength, MPa Modulus of | Poisson's
ordinary acrylic | when | when | adhesive at elasticity ratio,
glue compr cut uniform E, MPa 7
essed separation
Zn0O 98,61 | 33,78 18,6 0,553-10*
Methacrylic acid | 97,43 | 28,19 17,9 0,521-10* 0,20
Ground mica 96,34 | 30,83 18,1 0,528-10*

The scheme of the samples testing with short-term impact on the anchorage of the
tensile force is shown in Figure 1. The tests were performed on the hydraulic press of
the UIM-50. The load application rate was 2.5 ... 3.0 MPa per second. Maximum
force was determined corresponding to either the adhesive failure of the adhesive
compound or the rupture of the anchor bolt connection.

The results of the experiments are shown in Table 2.

If you accept the strength of the anchor seal with the application ZrnO by 100%,
then the strength of the seals using ground mica and methacrylic acid is different on
0,35MPa and 3,5% respectively.

The use of zinc oxide as a modifier simplifies a little the technological process of
preparation of glue and anchor bolt connection device, creates more favorable
conditions from the point of view of safety of conducting anchorage works.

Zinc oxide is less deficient and relatively cheaper, that is why it has been accepted
in further studies as a modifying additive.

||l
v\ 7

Fig. 1. Scheme of test of samples under the influence of short-term static loading:
1 - concrete prism; 2 - adhesive layer; 3 - metal gasket; 4 - the hinge; 5 - press
traverse; 6 - anchor

The modified acrylic adhesive has high strength characteristics [4], that can be
varied over a wide range by introducing special additives. Changing the adhesive
properties, it is possible to choose an economical composition with minimal
consumption of acrylic polymer adhesive composition.
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Table 2. Strength characteristics of anchor bolts at 20 mm diameter anchors

Tensile strength, MPa
Depth of + ground mica + Zn0 + methacrylic acid
anchor seal strength | the nature of | strength | the nature of | strength | the nature of
Ly » MM the the destruction the
destruction destruction
1, =10d =200 - - 467.8 ruP;‘lllr:h((’)fthe - _
b =94, = ; ; 341,1 mixed - i
180
on contact on contact on contact
l,.=38d,=160 | 2837 adhesive 2847 adhesive 274.,8 adhesive
anchor anchor anchor
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Foam concrete is an artificial stone material based on mineral binder and siliceous
component with pores evenly distributed throughout the volume. The pore formation
in the solution is carried out mechanically: binder paste is mixed with stable foam
prepared separately. There are several technologies for the production of foam
concrete. A foaming agent or prepared foam is added in the cement-sand mixture.
After mixing the components the mixture is ready for forming the various building
products: wall blocks, lintels, floor plates and so on.

Nowadays foam concretes based on cement-sand mixes are mainly present on the
Ukrainian market of heat-insulating materials. But in Europe and Asia a great
attention 1s paid to development of technology for a new kind of heat-insulating
materials — magnesia foam concrete. Such foam concrete consists of a caustic product
of magnesite or dolomite burning, magnesium chloride solutions for addition to
concrete mix, finely ground aggregates, as well as foaming agents, foam stabilizers
and additives for regulation of concrete properties.
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