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Based on the results of theoretical studies and engineering design, a vibration
machine with a replaceable working tool for soil compaction was developed, as
illustrated in Fig. 1 [1,2,3].
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Figure 1. Vibrating plate VVP-10.
The key characteristic of this vibration device is its capacity to move effortlessly
over uneven surfaces with minimal applied force.
To determine the type of soil and its degree of compaction in the theory of

cutting and earthworks, the classification of soils according to the number of blows
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inflicted by the impact device is widely used, according to which all soils are divided
into categories [4]. The impact device of DorNDI (State Enterprise «National
Institute of Infrastructure Development», Ukraine) is used in road construction to
assess the bearing capacity of dirt roads in order to determine the need for repair. The
design of the impact mechanism is extremely simple and reliable in operation.

In contrast to the traditional method of determining the type of soil using a
DorNDI striking device, another approach can be used to determine the stage of soil
compaction by analyzing the operating parameters of vibrations of a vibrating
plate [5]. This method provides determination of optimal material compaction and
guarantees high quality soil preparation before construction and other works.

To develop a reliable mathematical model (1) that captures the influence of the
working tool on the material during experimental testing, methods of mathematical
planning and statistical analysis were employed.

2 2

y; = bo +blx1 +b2x2 +b3x3 +b11x1 +b22x2 + o

2
+ b33x3 + b12X1X2 + b13x1x3 + b23x2x3

Vi = 25,748+6,3x, +0,7X, +14x5 —2,799xZ —0,799x3 —0,200x3 +

+0,125x1x2 + 0,625x1x3 + 0,375x2x3
Using MathCad software, graphs were constructed showing the effect of three
main factors — time, humidity and rotation frequency — on the quality of material
compaction.

Graphs of the dependence of the compaction value of the material on the
external load on the working tool of the vibration plate are shown Fig. 10-12.
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Figure 2. Graph of the dependence of shrinkage 4¥ of the material at a fixed time t=90 in the range
of rotation frequency n=1500-3000 rpm and humidity ¢p=5-17 %
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Figure 3. Graph of the dependence of material shrinkage 4V at a fixed rotation frequency n=2250 in
the humidity range ¢=5-17 % and time t=30-150 s

AY mm

Figure 4. Graph of the dependence of material shrinkage 4V at a fixed humidity =11 % in the
range of rotation frequency n=1500-3000 rpm and time t=30-150 s

Experimental dependences were obtained to determine the compaction of the
material when the three main factors — time, humidity and rotation frequency affect
the quality of material compaction.

These graphs (Fig. 2-4) allow us to analyze in detail how the quality of the seal
changes when each of these factors varies, which is extremely important for
optimizing the seal process in production conditions.
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MOAUDPIKYBAHHA HEMETAJIITYHUX BK/IFOYEHD Y
CTAJI JTYKHO3EMEJIbHUMMU 1
PIAKICHOZEMEJIBHUMHU METAJIAMU

bakaancekuilt BanenTun Muxaitjiopu4

K.T.H., JOIEHT

Kaprin Cepriii bopucosnu

K.T.H., TOIIEHT

JIBH3 «IIpua3oBchkuil nepKaBHUN TEXHIYHUN YHIBEPCUTET»
M. J{Hinpo, Ykpaina

JUist BUpOOHMITBA CTaje 3 MIABUIIEHUMH CIIy)KOOBHUMH BJIACTUBOCTSMH B
CYyBOpUX IMIBHIYHMX YMOBaX, y TOMY YHUCJIl MpU 3HAKO3MIHHUX TeMIeparypax,
MOBUHHI OyTM XOJIOJOCTIMKMMHU ¥  XapakTepU3yBaTUCA JIOCUTh BUCOKHUMU
3HaYEHHSIMU YJIapHOI B'A3KOCTI MPU HEraTUBHUX TemrepaTypax. JlaBHo 3amidene, 1o
ICTOTHUH BIUIMB Ha MiABHINCHHS ynapHoi B's3kocti, sk KCV, Tak 1 KCU, BusiBise
3HIDKEHHSI BMICTY CIPKH B METATI.

OOpobka koHBepTepHOi cTali B KiBlIl mopomkonoaionum SiCa mopsina 3
MoaudikyBaHHSIM  HeMmeTamiyHux BkmodeHb (HB) 3alesmeuye  mgomatkose
padiHyBaHHS cTaji. 3HWKEHHS BMICTY CIPKH B pe3yJibTaTi MPOIYyBKH PO3ILIABY
noporkononionuM SiCa 3aleXuTh Bl CTYNEHs PO3KUCICHHS cTami [1], BUXiaHOTO
BMicTy cipku i ctaHoBuTh Big 0,001 10 0,008 %. Ctymias gecynbdypartiii cTam mpu
bOMY OTpUMaHa Ha piBHi 15...50 %.

[Topsin 13 BaMyxyBaHHsIM nopoiukonoaionoro SiCa ana monudikyBanus HB,
MOJIMIIEHHS ~ PO3JMBAEMOCTI  CTaJi Ha  MalllMHI  OE3MepepBHOTO  JIUTTA
3aroTiBok(MbBJI3) 1 mnigBuieHHs Ccay>KO00BUX BJIACTUBOCTEH METaNONpPOIyKIIii
pO3pOOMIM TEXHOJOTIYHI Tpouecd MoAUGIKyBaHHS ¢ padiHyBaHHS cTajneu
nopoimkoBuMu spotamu (I1) [2], sxi BBoauau B MeTan 350-TOHHOTO KIBIIy 3a
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