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Summary. The paper gives a geometric model and a point formu-
la of the dependence of strength limit while bitumen concrete pressing
on four parameters: tar viscosity, polymer concentration in bitumen,
activator concentration and operation temperature of bitumen con-
crete.
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Formulation of the problem. Bituminous - the most common road-
building material. On the pavement strength is influenced by many parame-
ters, adjusting which can be asphalt-concrete required for these conditions,
quality. The main physical and mechanical characteristics of asphalt-
concrete based on bitumen are: tar viscosity, concentration of polymer in
bitumen; end-ntratsiya activator and operating temperature asphalt. The
main is characteristic of assessing the quality of asphalt is ultimate tensile
strength in compression. Therefore, to assess the quality of the asphalt is
important to determine the model depending border compressive strength
of tar viscosity, concentration of polymer activator concentration and oper-
ating temperature asphalt.

Analysis of recent research. . To simulate the physical and mechani-
cal properties of asphalt used in practice regression analysis. In [1] we have
analyzed several theses [2-4] associated with the optimization of the prop-
erties of asphalt, for mathematical modeling which was used regression
analysis and found significant deviations from the original data.

In the field of geometric modeling based on mathematical apparatus
"BN-calculus” [5], the author has conducted similar research before that
were outlined in [6].

The wording of Article purposes. To develop mathematical-based
apparatus "BN-counting"” algorithm calculated for you-mentioned geomet-
ric models depending border compressive strength of tar viscosity, concen-
tration of polymer activator concentration and temperature.

Main part. The proposed building geometric model-Wan based on
experimental studies (Table. 1) depending border compressive strength of

four parameters: viscosity tar C%S concentration dropout polyvinyl chlo-
ride - C,, PVC, con-centration of activator surface mineral powder - C,,
KM-MG and temperature samples fine dohtebetonu who were led in on [2].



Table 1.

Experimental data depends border compressive strength
from four options.

Ne R0 A Cn, % Cn, % Ro Roo, Rso,
n/m 2" | IBX |KM-MI| MIa | MMa | MIa
1 52 0,5 0 4,9 1,8 0,5
2 52 0,5 0,5 5,6 2,0 0,6
3 52 0,5 1,0 5,8 2,4 0,8
4 52 1,25 0 5,5 2,9 1,0
5 52 1,25 05 5,3 2,7 0,95
6 52 1,25 1,0 6,0 3,0 1,2
7 52 2,0 0 5,6 2,2 0,7
8 52 2,0 0,5 6,0 3,0 0,8
9 52 2,0 1,0 7,3 2,9 1,0
10 130 0,5 0 7,3 3,0 1,1
11 130 0,5 0,5 7,5 3,1 1,0
12 130 0,5 1,0 7,6 3,2 1,0
13 130 1,25 0 7,3 2,9 0,9
14 130 1,25 05 10,0 4,0 1,3
15 130 1,25 1,0 8,6 3,8 1,2
16 130 2,0 0 9,8 4,1 1,0
17 130 2,0 05 11,0 5,1 1,4
18 130 2,0 1,0 10,2 4,9 1,3
19 208 0,5 0 7,1 3,0 0,9
20 208 0,5 0,5 8,0 3,5 1,2
21 208 0,5 1,0 9,2 3,8 1,3
22 208 1,25 0 8,7 4,3 1,3
23 208 1,25 0,5 9,7 4,5 1,5
24 208 1,25 1,0 10,2 4,9 1,6
25 208 2,0 0 9,2 3,8 1,2
26 208 2,0 0,5 10,1 4,2 1,5
27 208 2,0 1,0 12,0 5,4 1,6
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actually a segment of the surface type "loupe” and expressed the following
sequence of analytical dependencies as a point of new equations:

Ry, = AT (1-2u)+ 4A%0U + AS2u(2u-1),
Qs, = BP0 (1-2u) + 4B3°Tu + Bj%u(2u - 1),
Rs, = CP20(1- 2u) + 4C520u + C52u (2u - 1),

| Mgy = PV (1-2v) + 4Q5,W + Repv(2v —1).

Similarly segments defined surface boundaries that reflect depend-
ence compressive strength activator concentration surface concentration of
mineral powder and crushed stone PVC viscosity at 130s and 208s.

Associate third parameter of the previous two. To do this three times
to perform preliminary "magnifying glass" tar viscosity at 52, 130 and 208
and all this at asphalt 0°C (Fig. 2).

With geometric scheme (Fig. 2) shows that the supporting contour
segment hypersurface are three segments Generating arc surface type "dan-
druff". As the number of basic circuits is three, use as a hypersurface gen-
eratrix parabola curve of 2nd order which will be held at 3 points, forming
a "hiperdandruff "

Ms, = P,V (1- 2v) + 4Qs,W + Ry,v (2v —1),

Mi30 = PigoV (1—2V) + 4Q,30W + Rygov(2v —1),

M 208 = PaggV (1~ 2V ) + 4Q,06WW + Ry (2v —1),

| N =Mg,W(1-2w) + 4AM 3 @w + M g0ew(2w —1).
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(@)

Fig. 2. Linking the three parameters.

Similarly, we get point segments hypersurface equation describing
the process depends border compressive strength at 20°C and 50°C.

Associate fourth parameter of the previous three. To do this, use
three times the previous "hiperlupu™ at 0°C, 20°C and 50°C (Fig. 3). In this
case, there are three paths supporting Generating hypersurface and genera-
trix - is the arc of a parabola 2nd order passing through 3 points. This se-



quence dependency analysis is as follows:
No = MgpW(1—2wW) + 4M 3oWw + M gpgw(2w —1),
Npo = MEW(1—2w) + 4M Zpww + M Jgew(2w —1), 3)

Ngo = MW (1—2w) + 4M 3y @w + M 5w (2w - 1),
T = Nof (1-2t) + 4Nt + Nggt (2t -1).

Fig. 3. Linking four parameters.

Thus, we obtain an algorithm calculated the geometric models de-
pending border compressive strength on the concentration of dropout PVC,
surface activator concentration of mineral powder, viscosity and operating
temperature tar asphalt, which, under defined parameters u, v, w, t..

As can be seen from the set point equations (1), (2) and (3) all three
points are connected by means of consistency parabola equation 2nd order,



defined by three points, which greatly facilitates the programming of the
proposed calculation algorithm.

Conclusions. The paper presents an algorithm for determining the es-

timated geometric models depending border compressive strength of four
options, as an example of opportunities BN-calculus for multi geometric
modeling phenomena and processes that can reduce the number of neces-
sary and expensive experiments for research and analytical description of
the properties of asphalt required.
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