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Abstract

In the paper is provided an analysis of the modern normative-legal basis for the
survey and monitoring of the technical condition of buildings based on the review
of the acting in in Georgia code, technical regulations, methods and instructions.
"Architectural and Construction Activities” code and regulations define the
necessary requirements for conducting an expertise and the requirements for
confirming the construction stages of monitoring (technical supervision) according
to the classes of buildings and structures. Also have been adopted technical
regulations that are documents containing technical norms, defining the basic
principles and protecting human health, life, property and the environment,
however, the accepted code, documents and regulations would be accompanied by
a complex examination and monitoring during the construction stage of the

building and during its operation (full) methods that periodically require updating.
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Annotation In recent years, there have been fundamental changes in the
technique of waterproofing works due to the creation of fundamentally
new materials with the widespread use of polymers and other materials.
According to the production purpose, waterproofing materials are divided
into the following main groups: soaking, injection, coating, adhesive,

thickening, installation, bulk. Impregnated waterproofing is distinguished
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by the fact that the pores are filled with impregnating material on the
entire surface of the protective material.
Key words: waterproofing, impregnation, injection, autoclave, bitumen,

polymer, solvent, diluent, sulfur, corrosion.
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77 M. Kostava str. 0175, Thilisi,Georgia)
Ecological problems of road traffic
and the main directions for their solution.

Summary: The article discusses the causes of environmental problems of road
traffic: toxic gases emitted by thermal engines, wear products of tires and roadway
surfaces; vibrations; noise; damage caused to the environment during the
construction of roads, as well as with the wrong selection of methods and means of
organizing traffic.

Empirical formulas have been developed by us, which reflect the influence of road
track elements on the release of charge gas.

Key words: Environmental protection; infrastructure measures; constructive

perfection of cars; movement organization.
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Abstract.. The article considers the priority tasks of the development of
railway transport enterprises. A comprehensive assessment of the effectiveness
of the LFRL is proposed, which is a complex hierarchical procedure and
provides the LFRL subdivision with up-to-date information for making
management decisions about the LFRL to increase their financial stability and

competitiveness. A model of an adaptive integral assessment of production and
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economic activities has been developed using the norms of continuous content
and ranking of assessment norms. This allows real-time analysis and funding of
LFRL activities.

Key words: integrated assessment of the activity of a Low freight/load rail

section (LFRL); adaptive evaluation mechanism; Block diagram.
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39SBOOL godm;

v - bm63s@GHoz0l  gosFodmdgdom  dglmargdols  faboeroligdols

3038060gbG0;

U= Bm63sEog0L dgmlev)engdmdom boxsModm 3mgn0309b@o0s; v,

1 >0.

000l gom3zoolfjobgdom, GMI X,  99xsLgdol  bmMIsEHogzo
300562560030905  9@I3GHMO  3OMAMDBoMgdol  dmomo 33003990l
dm@g@ol LogdzgwbY:

Xe =X q = (X = Vi) (E=D),
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85806 (1) -8o f°(x,,Y,) 858396900l Bga3slgdol 3GMmEIEMGs oowmgdl
Lobgl:

& =20y =Y =20 Y1) )
" :{V(yt =%),09 X <V,

HOG = Y) 0 % > Y,

Pobocroligds dmoEsgl xo®m0dgdl, MM®gLsg Y, <X, ©d Hobosgroligdsls -
OgLSGE Y, = X;- Y (Y, 2 X,) 056396900l 353 90sLmob gbms, foboroligds
W3O 9GS 0DMHYds 3000609 X, b®TsBH030. GMmEILsg Y, 9563969090
9306M©Y05, X9M0d> 0BMYds. 58 J98mbzg3z5do Y, 858396900l 33009dS
1 -0L BOHOL 3H9330L 30630M3MMIMMBFOLI0D.

999856900l 894oboBaol  3OMYMLMMds  MBOHWE3gEYMRO0W0s
39935900l BOHom 35396900l FoBHJdsLmIb ghHmo®© s FMOToMHEYdS,
OMaMmO3  ©GHOb-b  LsFTsOMZgMl  (B5h396900L  BEMES) @S SbY3y
9996 gdol  (Hobowroligdol BMEs) s0bGHIMGLgdOL  godm.  LmbGo
3930960 303mmgBS 4oBLEBOZMOZL, M T9z35L9d0L bMOTsEH030 6530 ds©
5oL 59M30gdMwo gl gdgmby. 8 Fgdombggzsdo dsB3969dol
3539osLmab  ghmo  0BMEYOS Fgg3pligds, Moz Fgm3eligdol  dgdsboBdols
3MMQMIBMMOOL Q906G 0dwrgzs. 99damdo 3gHomol bmMdo@ozo
5900wy 5@3GHMMO  Fggrslgdol  BmOIOMIOOL  3OMEIVOOMm,
809006569 3594GHM3M030 s brmMTsEHomwo 35639690900l godmygbgdoo:

Xen =7 — (X, Yo) =1y, +IX 3)

Loo3 I - 8mMv)3900L 3930(3096¢)0o.

5Q3GwOO0  Jguobgdol  d9doboBdol  (583)  3MMAGILYEMDS
MBOHMb39YmB0E05 999090 30MHMdOM:

v+ (- <1, 1<1, 4)
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956396900l bm®dsEH030 9du3MmbabE0sw GO dmyermz900L dgommeols
3990g9gbgd00 0090l 9309y Lobql:
Xea =X +T(Y = X) )
LoO3 Y, ©EMB-LSJI0BMdOL FoB3969d9e0s t 3gMoMm©To;
X, - 89850900l beaMds@Gogos t 3gMomdo.

t 39600m©do, GHMb-U godmdmdsgzgdol Tgxslgds gobolsbmzmgds (2)
RMOHINom. (3) ©s (4) BmOIMWGdIOL FGgIOMJOom, 3OHMYOILYIEMIOL
306005 (5) 593L 9990 Loby:

v+u<l.

©AHOb-L 15J806MOOL 3MBEHOMEOLIMZOL 5I3EHMMO B9doboBTgdols
399mygbgdols 3Mm3gbo s 999900 2obbogrmeos 9gadol glMvIengdols
3Mb6E®Mmol 39d560BTol FoaoeomHBg EY-sdgdo iy30wo@sMgdgdols
(50 9bmdol dobgzom. ©I3Mb3M9EJOMwo 35B3969d9d0  BHZ0OHMZ0L
G030, 35@9M9dol mboll s 5.8. dobgzom Fom3zswliofiobgdmos
d9gbodsdolbo  dgdobobdgdom.  3MmaMsds  sfigMoos  “Mathematica” -
LoddMENO 9bsDY. IME)FMEr0s JobO deM3-Udgds (B9bH.2) @ FosbsM0dgdol
090092900. ©EJ-0539do Y30 do@EHocmgdgdol Mom@gbmdol agadol Y,
396bmM309gdol sbseoBol 989y, 9©3GHIOO FgxrsLgdol bmMIsEoz0
t+1 3960mEoLIM30L BMOHIOMEIds 53EHMM0 Fgx3sLgdol dgdsbobddo
(590)

X, =x — (X —y)/tt=12,....3Lx] =x°.

B9535b9d0L (X =X,) bmGIs@ogo t 390m0do 3mOmgdEoM®gds Fobs
39600m©ob  g56853wmd580  {fy300BsGHoMgdgdol  MHom©gbmdol  gqadol
99O IOOL QoM35¢oL{0bYdO.
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X(f"} v, u,

=131

5
Xerr= Xr - (Xe- Y2 ) /¢t

6
k_/xm
|

A

S '

I

Xeer b p@5g30300 53995

'

>

yan
=\ t=131
9
269
X <h
Jo
10
Ky = V(Y3 _Xf)
- T
11 *
Ki= u(x;-%z)
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t=131 >
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16 30 Y

Fe=v(I-X:)/K; Y
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Y
17 Y —
Fr=H(X-1)/K;
Y
]
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Y

19
Fr -5 a@503030b 53905
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t-232

¥

21,
n, -y K, (1-F;) Y
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23
;b aGs5030b 5p9ds
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( ©3bsLEo )

Bob.2. deom3-lidqds
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B¢ 3-liglgdols sefgms.
0em301-3. Lofigobo dmbs399900L FgBobs s 39339 dewrmzo 4-7. X, -
Rbgd3ool 2obLaBM3M, dMbo(399900L 89335 S FMOROZOL 5390s; dEMIO
8-13. K, - @mbdisool gsblsbrg®s, 9mbs3gdgdol 893w3s o aMog030l
5909; dewm3o 14-19. F, - 8mbjzools obLboBmzms, dmbo399900L 89335 ©

305583030l 53905; dcwm3o 20-23. n, - gxbJdEoolL 4oblsbEacms, Imbsigdgdols

0930035 Q5 3M55030L 53900.
@385¢m0 (5306050587280l 930608 Bol bs bols (od®b) Usf8os6mbol
dgaasligdols Bmagemomgéol 36mgsdol gssbgsmodgdol dycogsgéo

x[1l] =3
v=0.3
u=0.4
3
0.3
0.4
¥y={3,2,2,2,1,1,2,3,4,4,3,2,

2,2,%,1,2,3,2,3,2,3,3,2,1,1,2,3,4,1,1)

(3,.2,2,2,%1,1,2,3,4,4,3,2,2,2,1,1,2,3,2,3,2,3,3,2,1,1,2,3,4, 1,1}

Do[x[t+1] = x[t] ~ (x[t] ~y[[t]]) /t, {t, 1, 30)]

Table[N[x[t]], {t, 31}]

{3.,3.,2.5,2.33333, 2.25, 2., 1.B3333, 1.85714, 2., 2,22222, 2.4, 2.45455, 2.41¢6&7,
2.38462, 2.35714, 2.266%67, 2.1875, 2.17647, 2.22222, 2.21053, 2.25, 2.2381,
2.27273, 2.30435, 2.29167, 2.24, 2.19231, 2.18519, 2.214293, 2.27586, 2.23333)

ListPlot[Table[x[t], {t, 31}],

PlotStyle » PointSize[0.03], Joined » True, Axeslabel » {t, x}]

‘ \

\ / \/‘-/ ~/\./\

.\‘; f . . i ;

s \ / 10 15 Y 28 30
\

J

Do[If[x[t] € y[[t]], k[t] = v (y[[£]] ~=x[%]), k[t] = p (x[t] ~y[[£]]}], {t, 31}])~

¢
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Table[M[k[t]], {t, 31}]

(0., 0.4, D.2; D.133333, 0.5, 0.4, 0.05, 0.342857, O. €, 0.533333,
0.18, 0.181818, D.166667, 0.153B46, D.542857, 0.506567, 0.075,
Q.z4705%, 0.D98REES, D.236E42, O.L, D.22E537L, 0.2181BZ, 0.121735,
Q.516667, 0.496, D.0763231, 0.244444, 0.535714, 0.510345, D.493333)

ListPlot[Tabla[k[t], {t, 31}].;
PlotStyle - PointSize[0.03], Joined -» True, AxasLabal -» {t, k}]

Do[Tf[x[t] €1, F[t] = ¥ (1 =x[t]) /R[], P[t] = & (x[t] =1) Fk[t]], {t, 2, 31}];
Tabla[M[F[t]], {t, 2, 31}]

[2., 3., 4., 1., E.; 6. 66667, 1., 0.66666T, O0.316667,
3.11111, 3.2, 3.4, 3.6, 1., 1., 6.33333, L.9047E, 5.5, 2.04444, 5.,
2.16667, 2.33333, 4.28571, 1., 1,, 6.2, 1.9393%, 0906667, 1., 1.}

ListPlot[Table[F[t], {t, 31}].
FlotStyle -» FointSize[0.03], Joined -» True, AxesLabal - {t, F}]

F
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Bo[n[t] sk[t] »¥[[£]] = (1=F[t]), {t, 2, 31}]

Tabla[M[n[t]], {t, 2, 31}]
{-0.8, -0.8, -0.8, 0., 0., -0.566667, 0., 0.8, 0.177778, -1.14,
-0.8, -0.8, -0.8, 6.02692x10-%", 0., -0.8, -0.670588, -0 _§, -0.742105,
-0.8, -0.8, -0_872727, -0.8, 0., 0., -0_8, -0_6B88AY, 0.2, 0., 0.}

ListPlot[Tabla[n[t]. {t, 31}],
PlotStyle - PointS8ize[D.03], Joinad -+ True, hxesLabal -+ {t, n}]
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353365

99985900 BmGBsEH03900L  MPY39@BH0  2935MHM30L @S Mbg0MmYdOL
B®3900L 499mygbgdom d93m8s53909c 0dbs @EHMb-L LEHoMBMM-bsdgm@bgm
15dd056MBOL 5I3EGHMMO 0bGHYYMIMOO Fgisligdol dmEgero. ob EEHMH-

15g8056MBOL Mo PMMT0 5650 BOLY S R0BIBLYGOOL LoTwYSEGOSL

0dg3s.  19ddosbmdol  0bGHgMmemGmo  Fgxslgdol  (Lod)  dmEgErols
M39M5GHOMWMBS 5  9EM3OMWMdS M HBOMB3gwYmaowos  dm3gdmwo
369980300056  goobMgdol  36Mg3963o0m.  9x8gdBHMOMds  grdbgds
&9J5mmyomGmo 3OH:MEgLYdOL gobbm®mEogwgdol LolGgds@we 3MIEGHMMEU,

damds6mgmdol  0bxm®Iomadsl s  9x9dGHWO0  BMIgdoL  Jowgdsls

Potdmgddboero 39IBEOYOOL 50IMBoRb3MgEs. M3
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37100lbIMdL EGHMB-B bgd0sbMBdOL 3MBEBHMMWL s LsdMdsml Imagdwmwo

337 ™doL JgbobocPBmbgdsL.

©GHOb-  L5Jd0bMOOL  0bFBHIYOOMIOMEo  TgRBsLgdol  FMmgEro

d9L5dgdEMISL  0dgwg3s 0999935398 EGHOb-  0bBOILEHOMIEHMOOL
399mygbgdols  dgomEMmemyos  LEM30BoZBM  FHOIBLIMOEGHOL  FMTomdol

05658900MMm39 306HMd9dJ0.

1.

@oHIOSH YOS
3.000L(65530330¢0, b6.6OWS, 5.499M08960d9. 0YMIJOO OIBIWO
A306000©5350EMdOL »30b03%bob bsHgodoL (@OY)
99L3MsGHOE00L  3OIMIYIGOOL  A9OFMHOLOEIO S JOMHOMIPO
LAHO93J0900L 3mb398330900. LEBH¥-U Lsdgabogmm IMHMTgdOL 3019dvY)-
wo, omdogrobo. 2022, N2 (524) —3.133-139. ISSN 1512-0996
DOrhttps:Idoi.org/10.36073/1512-0996 www.shromebi.gtu.ge

Cmopogunnesa T. A. Pemenme mpo0sieM S5KCIUTyaTalluM >KeJIe3HOMO-
POXXHBIX JTMHUH C MaJIOMHTEHCUBHBIM JBV)KEHUEM Ha MUPOBOM ypPOBHE.
ludpoBusanusa: poccus U CHI B KOHTEKCTe  IIOOQIBHOM
tTpaHcopmanuu: cObopuuk crareit Il Bcepoccumiickoit  HaywHO-
npaktuyeckoir koHpepenuun (6 cenrabpa 2021 r.). — IlerposaBoick :
MITHII «HoBas Hayka», 2021. - 5-11c

Cupuna, H.®. PaspaboTka ynpaBieHYeCcKuX pelreHui 10 3G heKTHBHOMY
WCIIOIb30BAHUIO MaJIOJesTeNbHBIX JKele3HomopoxxHbix uHuit / H.D.
Cupuna, A.B. Cmonpsuunos, M.E. IOmkoB // Tpaucnopt Ypaina. 2012. Ne
2. C. 75-80.

72


http://www.shromebi.gtu.ge/

Bg306mEo {yargdol sdobdmmgdols igo®mgdo, 3500
0095& 08035300l 093039630900l 893353905 s 309396G00L
9900900l 399853905
321658 3GR0AY - LsgsBoggmmls ¢3d603mM0 xBoggMbodydol 38yByBEmBdOls
B39 GIGOL 89-3-9 LgdgbHol EmidmmbGo
IS Yogosbo - Lsgosmggermb Gdonzn® 39s60gHhgdems emddmo,

BsgdoMm3gewmls ¢gdbogzm®o mboggdliodg@dol Loddgbgdenm Bs3ME GGl
36gglemMo;

bm@GHs30s flywol ©sdobdmEmgdol 3MHMdEgds MBOM ©s MBOM
SJ@HmomMo  bgds  dogmo  Abmgmomlogol.  Lsdjbodm, SO
Logo®mzgems  godmbszeolo,  Loss  Pywol  figshmgdo,  mdi3e
dM935¢0Mmo3bmgebo,  dgoMgs s  dosmo  360d3bgermgzsbo  Bofogro
©50063M9gdemos.  LsdMghzgerm  Bsdobstg  fyagdol  4s8fdgboo
B5990Md9g30L 006 MMGOOLYE obLbZs3900m, HMIgeo dmol IM35w0
©OBYHNOHO  FYsOHmEb, V0MWMAO0MOHO  O0BINMYds  25dmf3gos
Boegdgdol 56 ™30l EBMBOL 259500 gd0m b0sIaHY s Jogboom.
B53mMbo@gbols o9 P0WdOLLL 0 9aMM3goL @S GHEMIBL3MOEGHOMYOL
069303 @O S6MOMIMABME ©T>d0BINMJOEIOL s ©I3MboMYOL Fo0)
9065699000, dofoligzqgds  fywrgddo b GHdg0do. bl MOo
4996500905 965 309939L Yol Hgomrmgdols domermaome sd0bdwmEmgodsl,
o3 bgds (3030bs O bMdOL {ymom s6MOM3MYg6)MHo doMmEMA0MGO
©50063M900L §yomrmgdol 259meMgibgolL b BsdmMgsbzol dgwgys®. Hyarol
39M9dmdo  dmbggdol 9999y, bgwbogMge  3060HMmd9gddo, 3500Myg6mE
6256003908 99de0sm LGRS 453M93e©bgb, Mo LagMmbgls «9ddbols
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39M99mb. fgeols Fysmrmgdol sdobdmgds fywol bsGolbol 3Grmdemgdgdols
0053500  30Bgbos.  FYoOHml  fgol  ©sds30bdmGgdgdol  4o3egbs
30630900 fgwgdby obbbgsggdYwos ©s Yymggwmzol G Fgodergds
LEOMEO JgRBSLEGL. MMI39, B39D 30300, MMA 5T TSOOBIMMYOEGIL 5J30
95369 253qbs Lolidgero fyerolb oMby, oL3gbgdsBY, 390193BgMdILBS
3906 3996905D9. BHMOgE sdoBH™A 530egd90s Yol domermaowmeo
©5006dMq00L (gormli dmdogds, Moms 993m3s3gl dobo  sEdmxbgzmol
989JOO0 dgomo.

Abstract The problem of water pollution is becoming more and more
urgent for the whole world. Unfortunately, Georgia is not an exception, where
water sources, although numerous, have a small flow rate and a significant part
of them are polluted. Unlike pollution from industrial wastewater treatment
plants, which comes from many diffuse sources, biological pollution is caused
by the movement of precipitation or snowmelt onto and into soil. As the runoff
moves, it collects and transports natural and anthropogenic pollutants and
deposits them in rivers, groundwater or lakes. Particular attention should be
paid to the biological pollution of water sources, which occurs as a result of
leaching or washing away of sources of anthropogenic biological pollution by
rain and melt water. Once in the aquatic environment, under favorable
conditions, pathogenic organisms are able to multiply rapidly, creating a threat
to the environment. Pollution of water sources is the main cause of water
quality problems. The impact of source water pollutants on specific waters
varies and cannot always be fully assessed. However, we know that these
pollutants have harmful effects on drinking water supplies, recreation, fisheries
and wildlife. That is why it is necessary to find the source of biological water

pollution in order to develop an effective method for its elimination.
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09l535¢m0

Dyol  odobdmMgds  ghm-ghomo  yzgmsbg  36033b69ermgzs60
36OHMdE55, HMIoL dMm35M905L53 ML Lb3ssLb3s ABom 33O Mdm.
90b9go350  2oAHOMYOMo  Mmbolidogdgdoly,  Bsdobsdg  fywgdol
53853900l 390MEYO0L IBZ9HOLS, Ly30MbOo B MEmO MRYdS. g~
IJODO  Y39woBg 293039900 SMOL  dOMEPMYOVIOHO  EIOOBAMMGdS,
Mdgwo3  3060a306 3538060305  35mM9bmMmo  FozMmMmmGmY60BTgd0L,
0543960900, 306xLgdol s 3OHMGHMDBMGIOL fgowdo FgufgzoLmsb[1; 8;
10].

B530b5M9 Fyargdo sd0bdMMgdol gOHm-gMmo dmogzsmo figs®ms [2].
3o 3594BH9M0 ©sd0bIMMHGOL SHILOSMGOL 3MWO-EHOGHMOL MroMmEYbmds,
5699 fgerol dImEwmds dowowo@®gddo, MmIgwog d90353L E. coli-b. sd
G030l ©585806d99MH5dgd0 439w sy bdoMmo 23b3w0Yds LogmxsEbmgzmgdm
@5 B590bscy figoedo Jombbgdosb, s@gwol Latgabo Lsdwmowmgdgdosb
5 B55350IYMBMYO0Sb.

330930l dobsbos  bgsdomwo  fywmgdol  ©sd0bdMMHgdol
Dgomgdols  dglfogems, Tomo  0IBGHOGR0IE00LS s I3MOBITMBOL
3900 900L M93md9605(309d0L F909ds390s.

8053560 bsfogro

69690 659OHM9d0 o 303MMMMR60DTJd0 Jgodwgds 9300696
OMamO3  HBgs3oMw, obg dofjoldlzgds fywgddo, 853 LyGombmEo
D060 30594gbml 93boLEHGIGOL. LoROMHIL M30M39egl Yymzeobs §30LMgds
06939J30900L 5 553500909008 3596930, HMIWIIOEG LISMYMBOMS®
dmd0d9ggdl 5053056900Ls s 3bM39w oL X bAMMIWMBSDY. Y39eoBY
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3M5bglsygmgo  899ga0m, o  Jgmdeosm  4odmofz0mb OO b

8919939350 Fggagdo [3].

MO0 ©935006099MHgdgdL  Jog3m3zbgds  83ggbsdgmero,
3bm39MM0  ©s  Jodon®mo  [o®mdmdmdol  bogzgmogmgdgdo.  306M39w0

39393MM055  dMBEBHDYMOL, bowrol, Jowowol bs®Bgbgdo, Tgmeg sGOL
5Q053056900L5 s 3bM39Wwgdol ba®Bgbgd0, sbgzg Lbgsslbgs bodmgzsbo s
3963560 Jumzgowgdo. 2sbLo3MmEd0m Bsdodo 3539MM0ss JodowEo
535806390900, ™I gdo3 fo63mop9gboos
65300md36MHM©JBHJdom, 39LGHOE0IdOMs s HoMmBmgdol  Lbgssbbgs
Bo®hgbgdom.

5Fo6sdo  Igbfogeroero 185  fiyeol  Fyormsb 75  50dmBbs
©5006dM9dmo  bbgoolbgs  Loboll  ©sd0bdmMgdom, 8oomgsb 10-do
LogmxsEbmz®gdm  Bs®Bybgdol  sMlgdmds, 2-8o 3o 65300Mmd0@IH
396MH0MOMMI©  ©IR0JBoMEs bobwo (gbGowo 1). bsgmmdol bgmgdo
MEOEJL  Dosbl  59gbgdl gl  ©os  gommgddo, Moysb  olobo
300)M9LS© FYMIO sF9d0bMMIOGI0S S 59539 O™L Fg9dwosm
3936399l o d5b6dowbg. 439wsBg Lsdodos ALbIdMJo BMSJ309d0,
I gdoE YOO d0W0sbs sBYMGOGh 25Dol go3awsls fyselbs o
5GHIMLRIOML OOl ©s Jdbosh 2omLL. gbhmo d39ybols dogbom, sbgomo
603009090900  ©006IMEMGOS  FgodEgds  0gml  5YOWMdMOZ30 b
6930mbserm®o[4; 7].
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g439wsbomgol  36mdowos ol BodBHo, MHmI  Jogwsd  ds0mydol
AIO0GHMM05Dg 0gm  65300MmdY5F53T53909e0  Jo®bbgdo s JodomGo
Jombbgdo, GMmIgems GgMoGMMH0sHg XM 300093 950MmOEH0DYOEo dz9wo
LoLGHYFgdo 5306dMMGIL EOBIMYIOL  dosMEbBOLYsELY s 39doLHYsls
(Ly@somo 1).

gb®owo 1 E. coli @s006d96mgdol Howo sFs6ol  dgbfiogeroq

d0bs6990do

g5 & 3

O g 55 &

© g ° < £

(] ) Io] g
dmbogodsgodgdo € ¢ S & )

5 2 5 2

s} 2 €

s % ¥z

2 & S

& € %

=

Jodmergomo 12 25 37
bygsBsMo 23 24 47
30905 10 15 25
9msbgzo 14 23 37
boyeom 16 22 38
X500 75 109 184

Pgeol  dogdBHocogdoms s 3500Mygbm@o  803OMMMHAB0BIGd0m
©500b63M9053 J90dEgds 25dmofizoml bLydodo bsHersgzmMO 9350 JOJdOL
396900l @oBgbs. gl FgbodErgdgos, 306039 G0ydo, Lo MMBsEM
LobE 9900l 5MSLS3TIMOLO BsMOLLOM 96 FomO sOIEOLYIMdOM. 53 JoBYBOM
dgbodg  LsTYsm™L  J3996900  obobogds SlgmO 99350 YOGOOL  FOZoM
396905¢. 59 99000b393580 LET0TOMYOOL ToBHMIOIE0s 3G M35 Lobdgro
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Pgowo, 965890 dsbdo  Ibmzcgdo  MOYSboBIgdo s Lbgossbbgs
959d(30990L 99990 Ho@dmddbogro bsgMHmgdo.

g

goendo

e

| b330 1. Bgordoos sdoBAmGgdOb sdagbdo . zm'bﬁ

o oL §yodool begoo sMHoL Bogmogmgds, M™Agwlsg
3999905 LgEoMDBMEo Dosbo Fosygbmlb MmMysboBAL, 09 ol Foedmoddbgds
50530560l Bbgmeol  qogm. o3  Fgdobggzsdo, oL 30MMgLo
A™JbogMem0s s godwgds 393 gbs 0dmboml Lbgsslbgs mEMmsbmgdby,
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Resume

The article discusses the different stages of the development of road
tracing methods, the reasons and necessities for altering the road elements and
adjusting them to contemporary requirements. Additionally, this article
concerns modern-day road designing methods and the future perspectives of
road tracing methods.
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abstract

The article presents the results of research carried out in the construction
side in the field of labor protection. The conditions that construction
companies should take into account have been determined.
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Abstract

In this case study was reviewed and analyzed structural systems, their compliance
with safety and quality standards. These projects and data information was taken

from the Georgian and International research studies. It was found out that:
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Prefabricated modular buildings are broadly used in North America, Asia and
Europe. These type of the buildings have structural elements that are designed and
fabricated in the factory and then these prefabricated modules are delivered and
assembled on construction site. Therefore, less time is needed to complete the
construction processof the house. The lifespan of modular buildings could be close

to the lifespan of the conventional buildings — 60 years.
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Abstract. The analysis of the development of the modern
construction industry clearly shows the steady increase in the share of load-
bearing and enclosing structures made based on building materials obtained
with new technologies. Polymer-based composites have a special place in
this range of materials. The use of composite materials in construction can
solve such important issues as reduction of operating costs and mass of
buildings, improvement of technical characteristics of structures,
serviceability, strength, deformation, thermal insulation, operational
properties, etc. The advantage of composites is to make construction
structures, elements, and details with predetermined properties, which meet
the working conditions and requirements. The variety of fibers and matrix
materials, and the optimization of reinforcement schemes used to create the
composite structures used, give the engineers complete freedom to adjust the
properties of the composite material accordingly at the expense of changing

the component ratio and macrostructure. Hundreds of thousands of natural

L oomgd@emd e 6s9GMmd0 LOHMEWEIBS LJsHMZIEML rms HMLMsZ39oL gHm3Erwo
Lodg360gMm 3mbool (SRNSFG) bgwdgfhymdoom. 36Hmgd@o Ne PHDF 22-852
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(non-composite) and artificial materials are now known can no longer meet
the increased demands.
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5, %

3963909900
1 SiO2 58,7
2 TiO2 1,16
3 AlO3 17,2
4 Fe20Os 10,3
5 Cr20s3 1,16
6 MnO 0,16
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7 MgO 3,82
8 CaO 8,04
9 Na:0 3,34
10 K20 0,82
11 P:0s 0,28
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OCOBEHHOCTU 30OHUPOBAHUE CUCTEMbI BOOOCHABXEHUA
rOPOOA SHCKA
KoBaneHko Butanun Hukonaesuu,
Benopyccknin rocyaapCTBeHHbIM YHUBEPCUTET TpaHcnopTa
mMarucTpaTtypa, kovalbyy@gmail.com, +375 44 579-25-05
Hay4HbI pykoBoguTENb: K.T.H, AOUEHT Kadeapbl «BXnd»
BoctpoBa PernHa HukonaesHa

The article is devoted to the zoning of the water supply and water
distribution system of the city of Ensk. The features of the settlement,
problems and prerequisites for zoning are considered. The principles
applied to the organization of zones are described.

BoaHble pecypcbl SBNAOTCA OAHMM M3 BaXXHEWLWWMX (pakTopoB
pasBuMTUS U NpoUBETaHUA 4YerioBeka BHE 3aBUCMMOCTM OT MecTa
npoxunBaHus. [JOCTYyNnHOCTb BOAbl U €€ Ka4eCTBO HanpsiMyto BNUSIET Ha
3[0pOBbE M YpOBeHb Bnaronony4ynsa HaceneHus. B anoxy yp6aHusaumm
HaCenéHHbIX MeCT, CUCTEMbI Nogadn u pacnpeneneHus Boabl (oanee
CIPB) gMHaMn4HO pacLMpsaOTCA B NPOCTPAHCTBE, @ HEMPEPLIBHOCTb
€€ pasBuMTUS M MNOCTOSIHHAsE MOAEpHM3auusi, BOBMeYeHne OonbLinx
MaTepuarnbHbIX U NIIOACKMX PECYpCOB B €€ co34aHme M KcnnyaTaumio, a
TaKKe CNOXHOCTb Y OTBETCTBEHHOCTb BbINOSIHEHNS CUCTEMOW 3a4aHHbIX
dyHKUMn — BCE 9TO0 TpebyeT o0coboro BHMMaHUA K npobneme
obecnevyeHna n nogaepXxkn Tpebyemon HagexHoCTU, B6e3onacHoCcTU n
KayecTBa BogoCHabxeHus noboro HacenéHHoro mecTta [1].

CIPB ropoga 3Hckas — He UCKMYeHne 1 No3ToMy Lenb paboThbl
3akniovanacb B paspaboTke KoMnfekca MeponpusiTUi No 30HMPOBAHMUIO
AENCTBYIOLLEN CUCTEMBI BOAOCHABXEHUS.

Knumat OHcka cyOTponuyecknin cpegn3emMHOMOPCKOro Tuna,

OCHOBHbIM OpOFpa(*)VI‘-IeCKVIMI/I ANnemMeHTaMn ABn4AlTCA naparrerbHblie
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9PO3NOHHO-AEHYOAUMOHHbIE  Tpsaabl M xXpebThl, npeobnagatoT
KOHTMHEHTamNbHbIE 4YeTBEePTUYHbIE OTNOXeHUA. [MTaHMe BOOOTOKOB —
CMelLlaHHOoe: A0XAEBOro Tuna B nepuo ¢ oktabpsa no anpenb, ¢ Masi nNo
ceHTaAbpb — noasemHoro. Mo dyHKUMOHANbHOMY Ha3Ha4YeHUD OHCK —
TYPUCTUYECKOE  HACeNEéHHOe MEeCTO C  BbICOKUM  U3MEHEHMEM
YUCMNEHHOCTU HaceneHus B TeyeHuu roga (oT 74 Tbic. OO 4 MIH.
yen./rog). CornacHo cTaTUCTUYEeCKMM AdaHHbiM 3a 2006-2022 r., B
HacenéHHoM MecTe HabngaeTcsa MoMOXUTENbHbLIN POCT YNCIEHHOCTU
NOCTOSIHHOrO HaceneHnsa (pUCyHok 1).

2022
2020
2018
2016

2014

2012

Ioja HaGmogeHns

2010
2008

2006

=

8000 16000 24000 32000 40000 48000 56000 64000 72000  R0000
Hacenerme, THC. ger

PucyHok 1. InHammka NOCTOSAHHOW YNCIIEHHOCTU HaceneHus

NcTtouHnkamm nntanus ans ClrPB aBnsoTcS MHOMOYUCHEHHbIE
KanTa)kHble U NOA3EMHble BO403abopbl.

Ha ocHOBaHMM COBOKYMHOCTWU (hakTOPOB, BUMSIKOLLMX Ha CUCTEMY
BOOOCHAbXeHUsT B MNpakTuUKe 3KcnnyaTauuu, cdhopMupoBanucb ABa
ces3oHa — AeUUUTHBLIN (Man-oKTAbpL) M Be3peduuUUTHBLIN (HOSOPb-
anpenb). Pasnuua BogonoTpebneHuMs npy MakcMmarnbHOM YacOBOM

pacxone B CYTKM MaKCMMaribHoro Bonopa36opa cocTaBndeT

126



npuénmnantensHo 2 pasa (6esgedpnunTtHbIn 50 ThIC. N AedunumTHBIN 100
ThiC. M3/CyT).

B  pesynbtate  uccnegoBaHusi  ocobeHHocTen  obbekTa
NPOEKTUPOBAHUSA, ANS OpraHM3auun MeponpuaTU MO 30HMPOBAHMUIO
ClPB BbisiBneHbl cnefywowmne HeraTMBHblE MPeAnoChIfiKK: BRUsiHUE
penbeda MecTHOCTU OTpuUaTesibHO MOBIIUSANO HA COCTOSIHUE CUCTEMBI
W MNpUBENW K 3HAYUTENbHbIM U3gepxkam; HabniogaeTcs HuUskas
HaQEXHOCTb BBMAY HU3KOW CTEMEHW 3aKOMbLOBKM MNOOABMSOLLErO
KOnmMyecTBa TYMUKOBbLIX YYaCTKOB CETW; KOMMEpYECKne noTtepu BoOAbl
3Ha4yuTemNbHbI MO NPUYMHE MHOXECTBA CKPbITbIX YTeYekK, MOBpeXaeHUn n
HE3aKOHHbIX BPEe30K; HW3KOEe KayeCTBO [aHHbIX U HeLOCTOBEPHOCTb
MHdOpMaLuK; BbiICOKas aBapUNHOCTb U CKOPbIN M3HOC 311EMEHTOB.

[Onsa paspaboTkn MeponpuaTMn No 30HWpOBaHWUIO 3a 6asy
npuHUManacb OTKanubpoBaHHasi 3NeKkTpoHHaa Mogenb (umMdpoBon
ABOWMHUK) aencteytowen cdusmndeckon CIMNPB B nporpamMHo-pacyHéTHOM
komnnekce ZuluGIS [2, 3]. OcHoBon Ans popMMpoBaHNS 30H ABNASNUCH
NUCTOYHMKM BOAOCHAOXEHMS M MarucTpanbHble y4acTkm cetun (xopabl),
N30bLITOYHbIN Hanop y noTpebutenen, a Takke penbed MeCTHOCTW.
MoTpebutenn BoAbl rpynnMpoBanuCb MO MWHUMAasbHbIM TpebyembiM
Hanopam, Ha XOpAOBbIX y4YacTKax CceTn ObinvM onpeneneHbl KtoYeBbie
y3nbl, B KOTOPbIX YCTaHaBMMBANUCb PErynaTopbl AaBneHns n npnbopsol
y4y€Ta pacxofa, onpeaensanmcb OCHOBHbIE U pe3epBHbIE BBOAbI, a TaKkKe
BBOAbI, nognexawue 3aKpbITUIO. MopgenupoBaHue
noTokopacrnpegesnieHus N BblYMUCIIEHUE TMOPaBIIMYECKUX XapaKTepUCTUK
npu WM3MEHEHUN KOoHUrypauum ceTu OCYLeCTBAANOCh MNpU MOMOLUM
moayns ZuluHydro [2, 3].

B pesynbTtaTte 3oHupoBaHua CIPB opraHu3oBaHO ABa Tuna 30H

cornacHo cnegywowmm rpynnam: 10 30H NOHMXEHWA [aBreHud
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(peanun3oBaHbl MepOnpUATUSA MO CHWXEHUIO [aBfeHus B CeTn MU
peweHnto BGanaHcoBbiXx 3ada4); 12 30H y4yéTa pacxoga (pelueHue
BGanaHcoBbIX 3a4ay 1 BogonotTpebnexHns).

Ona CHWKeHna [paBneHuMss B CeTU  3anpoekTupoBaHO 26
perynaTtopoB gaBneHna "nocne cebsa" npssMoro AencTBus, Ans peLleHns
Bogob6anaHcoBbIX 3agad npegycMoTpeHa yCTaHOBKa 57
YNbTPa3BYKOBbIX OOHOMYYEBbIX PaCXOAOMEPOB HA OCHOBHbIX U
pe3epBHbIX BBOAAX B 30HbI. [11151 noBbiWeHns obwen HagéxHoctn CINPB
NpeasioXeHo MPOeKTUpOBaHUE M CTPOUTENBLCTBO 13 HOBBLIX Y4aCTKOB
BOOOMNPOBOAHOM CeTW, a TaKke 3amMeHa 3aropHOW apmartypbl,
TEXHUYECKOE COCTOSHME KOTOPOW XapaKTepusyeTCa Kak aBapunHoe,
orpaHnyeHHo-paboTocnocobHoe unm HepaboTocnocobHoe.

CdopmmpoBaHHbIe 30HbI NPeACcTaBrieHbl HA PUCYHKE 2.

= TOMST TOHHHRERI TANTERAR - 309 YIETA PACKOIA

Puc. 2. O6wmii nnaH chopMUPOBAHHbBIX 30H NOHWXKEHUSA OABNEHUS 1 y4éTa
pacxoaa
PaspaboTaHHble MeponpusaTus no 3oHuMpoBaHuio CIMPB nossonat

CHU3UTb cBOOOAHbLIE Hanopbl U yTe4kn BOObl B BOLI,OI'IpOBO,D,HOIZ ceTu,
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COCTaBNATb BOAHbLIN BanaHc, CHU3UTb aBapuMHOCTb U NOBBLICUTL OBLLYHO
HaOEéXHOCTb. OnekTpoHHas Mogenb aenctsytouwlen CMPB moxeT 6bITb
nucnonb3oBaHa [Af19 aHanusa 3SHeproa@eKTUBHOCTK, 3JKchnyaTauuu,
pelleHnss CcyllecTByloWnX npobnem, Tak M NpU NPOEKTUPOBaHUMU,

PEKOHCTPYKLMM U B NEPCNEKTUBHOM Pa3BUTUN.
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The article discusses the concept of pontoon foundations, their design,
types, efficiency and scope. This type of foundation is used not only in the
construction of civil, industrial, military, scientific buildings and structures, but
also in the reconstruction of buildings and entire cities. A comparative analysis
of the positive and negative aspects of the use of show-offs is given.

Poct HACCJICHUA, HCXBAaTKa 3€MCJIb, MPUTOJHBIX IJI1 CTPOUTCILBCTBA U
IOBBIILICHUEC YPOBHA MOPS O6OCTp$[IOT CUTyallUI0O Ha PBIHKE CTPOUTCIILCTBA.
Ot (I)aKTopBI BBI3BIBAKOT MMOCTOAHHOC NMOAHATUC YPOBHA LCH HaA XUJIIBC U IIPU
OTOM IOHHXXCHUC KadeCTBa CaMHX IIOCTPOCK. O,[[HI/IM nu3 pCH_IeHI/Iﬁ 3TOU
HpO6J’IeMBI ABJIACTCA HCIIOJIB30BAHUE BOAHOI'O IIPOCTPAHCTBA MOJId HYX/

YCJI0BCUYCCTBA.
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Jlnst  cTpouTenbCcTBa Ha BOJE€ HEOOXOAMM OCOOBIM BHJ IUIABYYHX
(GyHIIaMEHTOB — MOHTOHHBIA. [IOHTOH — MJIOCKOJOHHBIN HA0OP COEITMHEHHBIX
CHETMATM3UPOBAHHBIX TUIABYYUX OCHOBAaHWH, JAIOIMIUX HEOONBIIYIO OCAIKY.
Ero ycrpauBaoT ¢ HCHOJIB30BaHMEM JEpeBa WM JKelie3a, HHOraa
MpelyCMaTpUBAIOT cOOpHO-pa30oOPHYIO KOHCTPYKIIHUIO. 3ayacTyro
UCIIONIB3YIOTCS  MOJYJbHBIC  KOHCTPYKIIUH, COCTOSIIIIME U3  OOJBIIOTO
KOJIMYECTBA ITOHTOHOB.

[TonTOHBI KIAacCHUPUIIMPYIOTCS 1O pa3HBIM IPU3HAKaM, KOTOPHIE
NpuBeIeHbI B TabmuIe 1.

Tabmuua 1 — CBox XxapakTepUCTHK MOHTOHHBIX (DYH/ITAMEHTOB:

XapaKkTepucTuKa Bunet

Meropa 3aKperieHus PaspesHsbie, mapHUpHBIE, HEPA3ZPE3HBIC
Marepuai xKecTKoil yactu [InacTuKoBEIe, KEIE3HBIE, NCPEBIHHBIC
3anoyHUTENb MIyCTOT C BO31yXOM, C IOJTMMEPOM B BUJE NEHBI
Cnoco6 3akperuieHus Mopckue cBau, pacTiopKH, TPOCHI

Kaxp1i1 BUJI pacCYUTHIBAIOT HA IPOYHOCTh M HAJEKHOCTh I10-Pa3HOMY.
Bec 1 rpy30noabeMHOCT TOHTOHHBIX JIOKOB BAPBUPYIOTCS B 3aBUCHMOCTH OT
pa3Mepa U TUIIa JOKa.

MoHTaX MOHTOHOB MOXET NPOUCXOAUTh KaK Ha MECTE CTPOMUTEIILCTBA,
TaK ¥ Ha MPOU3BOJICTBE C MOCJIEAYIONIEH OYKCHPOBKOM.

B npuHmmme ycrpolicTBa JaHHOTO OCHOBAaHHS IIOJOKEH 3aKOH
ApxuMena: Ha TelO, TNOIPY)KEHHOE B JKHIAKOCTb WM Ta3, JEHCTBYyeT
BBITAJIKUBAIOIIAs CHJIA, paBHAs BECY KHMJIKOCTHU B 00bEME Tera.

F=p.V-g 1)
I'Zl€ p,. — IUNIOTHOCTB XKUJKOCTH;
V —00beM Tena;

0—yCKOpEeHHUE CBOOOTHOTO TMa/ICHHS.
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CornacHo TpetheMy 3akoHy HpioTOHa, Tenmo OyJeT BCIUIBIBATH TOJIBKO
TOTJa, KOorja cuja ApXuMena MpeBhHIIaeT Bec Tena. UToObl HE YBEIMYMBATH
BEC Tela, MOHTOHBI HEOOXOJUMO W3rOTABIMBATHL JIETKUMH, HO TPH ITOM

TpC6y€TC§[ JOCTHYb MaKCUMaJIBbHOI'O obbeMa TEJ1a, IOIPYKECHHOI'O B XKUJIKOCTb.

Px

Puc. 1 — 3akon Apxumena

IlontoHbl — He HOBOe wu300pereHue. VMU NONB30BATIKMCH €lLIe B
JPEBHEUIINE BPEMEHA JIJIs1 COOPYKEHHSI BPEMEHHBIX MOCTOB UY€PE3 PEKHU.

[TepBoe ymoMuHaHUE O TUTABYy4YeM MOCTE OBUIO HaiiieHo B IpeBHeM Kutae
B Tekcrax auHactuu Wkoy IIm [[3uH, naTupoBaHHBIX [0 HAIIEH 3B
CornacHo maHHOMY TEKCTy B rocyaapctBe LluHp Obl1 nM300peTeH mMmiaByduid
MocT ((y uxuao), 10 KOTOPOMY MOXKHO OBLIO MepeceKaTh PeKH.

Bo Bpems IlepBoii MupoBOW BOWHHBI ObUIM pa3paOOTaHBl «3CTaKaIbD»,
COeUHSIONME Oeper peKu U MOHTOHHBIA MOCT. HeKoTopble MEeXOTHBIE MOCTBI
Bo Bpems IlepBoil MHpPOBOH BOMHBI MCIONB30BAIM JIOOBIE JOCTYIIHBIE
MaTepuaibl, B TOM 4YHCI€ KaHUCTPbl M3-TOJ OEH3MHA B KadyecTBE IUIABYYUX
CPEICTB.

[ToHTOHHBIE MOCTBI IIMPOKO UCIIOIB30BAUCH BO BpeMs BTopoit MupoBoi

BOIWHBI, B OCHOBHOM Ha EBpOIIEICKOM TeaTpe BOCHHBIX JIEUCTBUM.

132



B coBpemMeHHOM MHpe HCMONB30BAHHE TOHTOHOB HE OrPAaHUYMBACTCS
nepenpaBaMu. TeXHOJIOrMs NOJIy4YWIa IIUPOKOE IPUMEHEHHE BO MHOIMX
chepax.

[ToHTOHBI UCTIOIB3YIOT IJII HAYYHO-UCCIIEOBATENBCKUX JabopaTopuii o
Bcemy Mmupy. Hampumep, mnatrdopma AWI, pacnonoxenHas B Cubupu. Ee
OPUMEHSIOT B H3YYEHUH TpoljeM 1I00adbHOro MHOTEIUIeHHs. JTa
aBTapKUYeCKas IUIaBydas HW3MEpUTENbHAas Jaboparopusi H3MepseT OOMEH
VIJIEKUCIBIM Ta30M, METAaHOM U TEIUIOM MEXJAy O3€poM Ha OCTpOBE
"Kypynraax" u atmocdepoii 3emnu. B cepeanne pacmnonoxeHa IByXMeTpOBas
npuOoOpHas MauTa, Ha KOTOPOW YCTaHOBIIEHBI IPpUOOpPHI. Pa3zmepsr mnatdopmer:
npubmm3uTenbHo 3,0 M x 3,0 M. Hecymas KOHCTpyKITUs To1aBy4ei miat(opmel:
IacTuKoBble MoriaBku. [lnardopma paboTaer He3aBUCUMO. DJIEKTPOMUTAHKE
o0ecrieunBaeTcs COJNHEYHBIMU OarapesiMH, KOTOpbIE TaKXKe YCTaHOBIEHBI Ha
I1aBy4yeil MUKpo1abopaTopuu.

Jiis  3abopa Boawsl OBUI TOCTPOSH HACOCHBIA IOHTOH, KOTOPBII
00CITy’)KUBAET YroJIbHYIO JIEKTPOCTAHLIMIO HeAaleko oT Manvecrepa. Ha Hem
YCTAQHOBJICHBI J[Ba BCACHIBAIOIIMX HACOCa, KOTOpbIE OOECIeuMBAIOT MOJauy
TEXHUUYECKON BOJBI B Ipouecce odeccepuBanus yris. Pasmepsl miatdopmsi:
npuomm3uTensHOo 6,0 M x 4,0 M. Hecyias KoHCTpyKIMs TUTaBy4dei miiaT(opMbl:
22 TUIaCTMKOBBIX MOIIaBKa M OayiouHas pemeTrka u3 craiu. OcoOeHHOCTH:
aJlallITUPOBAH K U3MEHEHUIO YPOBHS BOJBI.

[IpyMeHrMBI OHTOHBI U B BOEGHHON cepe — i BOJHBIX MHUIIECHEH.
He6onbmme BoeHHbIE Kopabnu (Hampumep, ¢perarbl) MOTYT c(HOKYCHPOBATh
3Ty "MOPCKYIO 1Ieb" U OTKPBITH MO HEW OroHb BO BpeMsi Y4eOHOro MaHEBpa
Mopckoi mexoTel. [IoHTOH (KaTamapaH) BO BpeMsl HCIOJb30BaHUS OyAer
OyKCHpOBaThCSI CKOPOCTHBIM KaTepoM, KOTOPHIM YIpaBiseT JUOO IIKHIIEp,

00 MyJIbT IUCTAHOWMOHHOI'O YITPABJICHHA.
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[llupokoe NpPUMEHEHUE TMOHTOHBI MOJYYUIM TPHU CTPOUTEIIHCTBE
TpyOONIpoBOJOB Ha Bojae. Hecylias KOHCTPYKIMS IUTaBy4YdX MOIYJICH:
IJTACTUKOBBIE TIOIUIAaBKM M OaJOYHAasl perieTka W3 CTad WM amoMmuHus. Ha
TaKOM CIEIHAIbHOM IUIaBy4eM JOKE COOTBETCTBYIOLIUN TPYOOIPOBOA MOXKHO
OYEHb IIPOCTO 3AKPENUTH C MOMOUIBIO 32)KMUMOB. B 3aBHCHUMOCTH OT YCIIOBHIA
IKCILTyaTaIuy TIABAIOIINN TPYOOIIPOBO MOKET OBITh BBIMOJIHEH TOBUKHBIM
Wi JKecTKUM. JlJIs 9TOM [enu OTHENbHBIC TUIABAIONIME MOIYIU OO0
MIPUBUHYUBAIOTCS IPYT K JIPYTY, TUOO COSAUHSIOTCS C TOMOUIBIO IIAPHUPOB.

Hcnonb3ys 1aHHYIO TEXHOJIOTUIO MOXHO OCYHIECTBISITh PEKOHCTPYKLIUIO
JIOMOB, BO3BEJICHHBIX Ha Boje. Hampumep, ceiiyac ocTpo CTOMT mpodiiema
COXpAaHEHUA KYJIbTYPHOTO Hacienus BeHennu u3-3a €KEerogHoro MOBBIIIECHUS
ypoBHs BOIbl. bpula mpemsiokeHa M€ CO3/1aHUs IUIABAIOIIEH MOHTOHHOM
KOHCTPYKLHH, CHOCOOHON KOHTPOJIMPOBATH YPOBEHb BOJBI, OKPYXKAIOIIUI
Benenuro.

Ha naHHBIi MOMEHT TPOEKT 3aMOpPOKEH, HO Tpobiiema ocTtaércs He
pEIIeHHOH, TO3TOMY YY€HBIE W HMHXKEHEPHl WIIYT albTepHATHUBHBIM CHOCO0
COXpaHEHHUs NaMSATHUKOB apXUTEKTypbl. OgHAa M3 HAEH 3aKiIOYaeTcss HE B
COXpaHEHUHU YPOBHS BOJIbI, a, HA0OOPOT, B MOJHATAU OCHOBAHUM 3/MaHuid. JlJis
ATOTO TaK)X€ BO3MOXKHO TNMPUMEHSTH IUIaBy4YHe (DyHIaMEHTBI: YCTaHABIWBATH
MOJIBIMA TIOHTOH MMOJ CYIIECTBYIOLME 3[aHUsl, 3aTEM HAaKauuBaTh WX BO3JIyXOM
WU HamnoJHATh MeHou. IIpu rpamMoTHOM pacyere COOpyX EHUE HOJIKHO
BCIUIBITH BMECTE C MOHTOHOM, YTO TO3BOJIUT OOYCTPOWUTH HOBBIM (hyHIAMEHT.
[TogasiTHEe OCHOBaHUSI TAKMM METOJIOM OOYCJIOBJIEHO TPYIHOCTHIO, BHI3BAHHOM
MOOUITFHOCTBIO MJIABYYUX (YHIAMEHTOB — HA MOMEHT MOJHSATHUS HEOOXOIMMO
3alpeTUTh IMEepPEMELIEHNE B TOPU3OHTAIILHOW IJIOCKOCTH MYTEM YCTaHOBKH
skopei. [ToHTOH HE0OXOAMMO CIPOEKTHUPOBATH MPOYHBIM, JIsi OOECTeYeHUS
HaJ&XKHOCTH, W TPHU STOM JOCTATOYHO JIETKUM, JUIsI COOJIIOJCHHS 3aKOHa

Apxumena u Tpetbero 3akoHa HproToHa.
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Celfyac OCHOBHBIM HAIpPaBJIICHUEM MPUMEHEHHUS IOHTOHOB SBJISETCS
00yCTpOICTBO TUTaBYYMX (DYHAAMEHTOB TPH CTPOUTEIHCTBE T'PAKIAHCKUX
SHaHHﬁ, I-IT06IJI pacliMpuTh IUJIomaab, IMPUTOAHYIO IJid CTPOUTCIILCTBA.
CoBpemenHas aemorpaduyeckass cUTyalusi TpeOyeT pEIIUTENbHBIX MeEp IO
YBEJIMUEHUIO JIOCTYIMHOCTU KUJIbS. DTa mMpobdiieMa OCOOEHHO OCTPO CTOUT B
Pa3BUTHIX CTpaHax, /i€ IIIOTHOCTh 3aCTPOMUKH CIUIIKOM OOJIbIIAs.

q)}IHI[aMeHTbI IIOHTOHHOT'O THUIIa HUMCIOT AO0CTAaTOYHYIO HHU3KYIO
cebecroumocts. Kpome TOro, Takue KOHCTPYKIIMH IOCTOSHHO HAXOJSATCS Ha
BOJIe, UTO HE TpedyeT 3aTpaT Ha MPHOOpPETEHUE 3eMENFHOT0 y4acTKa MOl I0M,
YTO TAKKEC MOBLIIACT OJOCTYIMHOCTD.

Poct cnpoca na ¢yHmaMeHThl MOHTOHHOTO THUIIA OOYCJIOBJIICH PSIOM
MPEUMYIIECTB, KOTOPBIE MPUBEACHBI B TAOIHIIE 2.

Tabnuna 2 — CpaBHEeHHE XapaKTEPUCTUK TOHTOHOB

IlonoxuTeapHBIC KaUueCcTBa Herarupnble kauecTBa

Hlupoxwuii npoduias MpUMEHEHUS ITopxonut He 111 BCEX HA3HAYEHUN
MoOHIBLHOCTD, 3KOTOTHYHOCTD ABapuu, OJIOMKH
NHauBHyalbHOCTh KOHCTPYKLIMU [HoaxoauT He 1St BCEX PETMOHOB
Huskas cebecToMMOCTS, AHanoru ObIBafOT JCTIEBIIE MTPH
OBICTPOBO3BOIUMBIC ONPENIETICHHBIX YCIOBUSIX

He tpebytot goporocrosiiero He npucnocobneHs! kK CTORKOCTH BO
00CITyKHBaHHMS, JOJITOBCUHBI BpEMs CTUXUMHBIX O€JICTBUI

[TonToHHAast TEXHOJOTUS BO3BENCHHS (PYHIAMEHTOB pa3BUBACTCA U
OXBaThIBa€T Bce Oousiblie cep JEATETBHOCTH  YEJIOBEKa: BOCHHAs,
TpaHCIOpTHAsA (TPyOONPOBOIHAS), TPAKIAHCKAS, KyIbTypHAasi, MIPOMBIILICHHAS
u apyrue. J[aHHBIE METOJ MOXET TaKkKe MOMOYb B PEHICHUH MPOOIEeMbI
nepeHaceeHns. OTMETKa YUCIIEHHOCTH TPEBBICKIIA 8 MIIPI., TPOIOKACTCS
00OCTPATBCS CUTYAIUs C JIOCTYITHOCTBIO KWiIbsi. Bo3BeneHue 3/mannii Ha BOJIE

ABIIACTCA 6IOI[)KCTHLIM )51 9KOJOTMYHBIM aHaJI0TOM KJIaCCHYCCKOTI'O
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CTPOUTENHCTBA Ha CYIIIe, OJTHAKO TPEOYeTCs CO3/aHue HOPMATHBHOW 0a3bl JJIs
KayeCTBEHHOIO  MPOCKTHUPOBaHMSA  TakuX  OcHOBaHWil.  HeobOxommmo
COBEPIICHCTBOBATh KOHCTPYKLUMH TOHTOHHBIX (DYHJAMEHTOB, YYHUTHIBATH
COBPCMCHHBIC KIMMAaTUYECKHUE U ,I[eMOFpa(bI/I‘leCKI/IC OCO6€HHOCTI/I, qTo
MO3BOJIUT Ppa3BUBaTh c(epy CTPOUTENHCTBA M PACHIUPUTH JOCTYIHYIO
TEPPUTOPHIO 3aCTPOMKH 3a MPEEibl CYXOIIYyTHBIX I'PAHHII.
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Abstract: Georgia is located in a seismically active zone of the earth.
Accordingly, it is very important for us to consider the seismic load in the
design of the building. The vertical component of the seismic acceleration of
the base is often the cause of destruction of buildings during strong
earthquakes. Consideration of the mentioned effect for certain types of
structural elements of buildings is a standard requirement. Large-span steel
truss belongs to these types of structures. The dynamic characteristics of the
structure are the main parameters that form the seismic load. Discuss and
compare the dynamic characteristics of a large steel truss calculated using
real record of an earthquake generated by an accelerograph and normalized

spectral curves.
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Abstract This research deals with the possibility of an analytical study of

the wind turbine design taking into account the parameters of the blades,
manufacture materials, and the wind load vector. The theoretical foundations
for the occurrence of the wing lift force, when flown by an air stream, are
presented. Based on the created 3D model of the wind turbine in the CAD
system and the Autodesk CFD environment, the distribution of the wind load
on the wind turbine blades was simulated in accordance with the geometric
constraints of the shape. The simulation results of the air flow distribution on

the surface of the wind turbine blades and its circulation by the velocity vector

under static conditions are provided here.
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I. INTRODUCTION AND STATEMENT OF THE PROBLEM

The development of alternative energy sources, namely wind energy, is
undoubtedly an important area of power grid implementation. However, under
the influence of a variable wind load, the wind turbine blades are deformed,
which leads to a decreased efficiency [3]. In turn, the analysis of structures
using finite element methods and the creation of a visualization of the velocities
distribution and concentrations in the dynamics design significantly expands
their functionality [1]. By designing a 3D model at the initial stage of research,
proper geometric, fatigue, and impact strength parameters of wear resistance are

ensured in accordance with the action of wind load.

II. THEORETICAL PRECONDITIONS OF RESEARCH
Since a wind turbine is a converter of mechanical wind energy into
electrical energy, it is first necessary to define wind energy itself. Wind energy
is the kinetic energy of a large number of air particles with a total mass M
moving at the speed v. The mass of air particles M per unit time t that hits the
wind turbine blades is determined by the expression:
M = Avt = ruvt (1)

where p is the air flow density;

r is the rotor radius.

The power of the wind flow at a certain point in time is defined as:

E 1,
P,=—=—7" 2
=2=3 @)

where P, is the airflow power.
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As we can see, according to the equation (2), the power is directly
proportional to the cubic velocity of the air flow and directly proportional to the
square radius of the wind wheel.

The power in equation (4) is the total wind power. Because the wind
speed is reduced as a result of the impact on the wind wheel blades, the wind
speed decreases and the wind wheel can only capture a portion of this power.

The wind energy utilization factor (short WEF) is the ratio of the power
captured by the wind wheel Pk to the maximum wind power.

Cp =—- (3)

It can also be expressed as follows:

C,=¢y [(Z—- — B — c4} e + CGA] (4)
where the values of the coefficients (c1, c2, c3, c4, ¢5, ¢6) depend on the shape
and type of the wind wheel [2].

. METHODOLOGY AND SIMULATION RESULTS

Analysis of engineering solutions, methods of intensifying the search for
engineering solutions (brainstorming), search, system analysis and selection of
the best solutions according to a system of criteria, modeling of the structure
and components.

To do this, using the design of the Altek
M 300 wind turbine (90 W) (Fig. 1), we will
create a 3D model in the CAD system and
analyze its parameters in the Autodesk CFD
environment. To speed up the simulation, we

set the process to 10 iterations, and we get a

convergence graph that shows the results . | .
Fig. 1 Wind turbine

obtained during the simulation (Fig. 2) [4].
g (Fig. 2) [4] Altek M 300
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For a more visual presentation of the results obtained, we visualize the
data on the distribution and circulation of air flow around the blades and all
components of wind power equipment (Fig. 3 a, b).

— PN~ o PP ORI
Fig. 3 Visualization of airflow velocity and pressure vectors: a - contours of
velocity vectors, b - circulation between blades
V. CONCLUSIONS

During this research an analytical study of the wind turbine design is
carried out, taking into account the parameters of the blades, their materials of
manufacture, and the wind load vector.

Presented are the results of the simulation of air flow distribution on the
surface of the wind turbine blades and its circulation along the velocity vector
under static conditions. The average pressure on the wind turbine blades is
determined and the velocity vectors of the air flow around the blades and all

components of wind power equipment are provided.

Fig. 2 Convergence chart
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Method of evaluating the disc working element of machine for

surface treatment of mineral materials
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The grow of interest in the significance of concrete surface of building
constructions, floors, prefabricated elements etc. in warehouses, production
rooms and road surface is currently being observed.

The purpose of concrete surface processing is the achievement of
required, homogeneous and repeatable physical, mechanical and operational
parameters of the surface. The parameters include: impact strength, grindability,
stability of friction factor connected with smoothness or homogenous
roughness.

The technological process of concrete surface placing is a process which is
forced by the properties of a concrete mix which is being processed.

Standard process of concrete surface placing includes the following stages:

- Placing elements for levelling,

- Distribution of a concrete mix ,

- Levelling the concrete surface by means of surface finishing screeds,

- Vacuum process and removing the excess of make-up water and
cement wash from the surface by means of vacuum mats or by
technology of removing aggressive cement wash,

- Surface floating process,

- Surface smoothing process,

- Potential paint texturing,
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- Surface impregnation.
A concrete mix consists of: aggregate (of different fractions), cement, water,
additives and it is a composed in the process of designing composition of
concrete composites on the basis of hydraulic binding agents.
In the process of placing a concrete mix, the phenomenon of sedimentation
occurs, which means partial separating and grouping aggregate fractions. This
process causes displacement of the fraction with bigger grains into the lower
part of a concrete mix. The fractions with lower granularity stay in the upper
part. On the very surface, the cement wash gathers. This process is
disadvantageous because it causes decreasing concrete surface layer
resistance. The surface layer is particularly important because it is directly
exposed to the influence of operating factors.

The decrease of concrete surface layer resistance is caused (as testing
shows [1, 5]) by:

- displacement of coarse aggregate, which is the concrete framework,
from the surface layer to the lower layer,

- substantial amount of fine aggregate, including sand with an excessive
amount of water stays in the upper part. It increases the proportion of
water to cement W/C badly influencing resistance parameter and
impact strength.

- excess of water redundant for the process of cement hydrating, staying
in a concrete mix causes the occurrence of empty places in the form of
capillary tubes. It also causes the decrease of concrete resistance by
the increase of absorbability and the decrease of freeze resistance.

- release of cement wash and its concentration on the surface causes
the decrease of cement in the upper part which decreases concrete
resistance and also causes microfractures on the surface facilitating
damp penetration.

Mix susceptibility to sedimentation increases together with its fluidity and the

time in which it is influenced after having been placed in a form. When mix
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fluidity is decreased, labour consumption during placing and further treatment
increases.

As far as concrete surface exploiting is concerned the properties and their
parameters for the surface layer directly exposed to abrasion, impacts and
damp are very important.

As testing shows, the processes of surface treatment counteract the processes of
decreasing resistance of operational parameters including the resistance of
concrete surface layer.

Vacuum process causes suction of cement wash and make-up water from the
surface layer. It decreases the occurrence of microfractures on the surface and
decreases the amount of capillary tubes i.e. it improves concrete surface
operational parameters.

The processes of floating as one of the technological operations causes surface
levelling, giving it a homogenous texture, roughness, surface quality as well as
final mixing and consolidation of the mix surface layer and closing capillary
tubes which come from the surface consolidation process performed with
surface finishing screeds. Floating process also means rubbing enriching
materials in the form of toppings into, which cause built into surface,

permanent, structural connections with concrete.

Surface treatment by floating

Surface treatment by floating can be divided into the following stages:

- initial surface levelling and floating by a complete disk,

- final surface floating connected with rubbing additives into which

increases abrasion resistance with using finishing disks.

Initial floating is performed by a complete disk and final floating by using
working tools of different geometry resulting from parameters selection of disks
treatment properties and from treated material properties. Final floating disks
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composed of four rectangles with straight or rounded corners, made of rustless
steel are most commonly used.
Traditional, manual devices for floating are used in accordance with general,
established movement programme with using chaotic scheme of local motion.
The disadvantage of such a method for floating process is unevenness of
surface treated by a floating disk which causes:

- heterogeneity of resistance to operational conditions of treated surface

- many defects causing necessity of local repairs performance

- the increase of energy demand for floating process.
Literature analysis [1] shows that geometries of floating working tools have
been constructed by first observing their behaviour in the operation process
which was causing their construction modification in the way of evolution of
machines and their working tools development. It is proven by the fact that in
descriptions of their technical and technological abilities the parameters
defining the effectiveness of the influence of such working tools on the treated

surface are not given and this is the scope of the author’s interest.

The quality assessment of surface treated by floating

The quality of treated surface is understood as its constant smoothness or
roughness parameter describing the surface after the influence of a treatment

element in surface every point.

High homogenous treatment quality enables reaching constant physical
parameters of the whole surface.

Reaching particular physical and mechanical i.e. operational parameters might
be assessed by the measurement of surface micro irregularities measured in
the segment of 100mm defined as the average complete surface roughness

Ra which is defined as
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R,=.—H
a \72' sk,

H = \/(hl_Ho)2 +"'+(hn - Ho)2
sk n .

where :

The average arithmetic roughness
H - h+h,+...+h
° n
Concrete surface roughness might be defined by the following methods:
a) contact methods

sand method
Weingraber’s needle apparatus
one needle devices with digimatic indicators
Podlich’s profilograph
and
b) non-contact methods
- laser profilograph
- optoelectronic method developed in Department of Building Process

Technology, Faculty of Civil Engineering, Technical University of

Czestochowa

Non-contact methods are currently being developed dynamically. They allow
measurements of the average complete surface roughness Ra with high
accuracy.

On the basis of literature and practical experience, different concrete products

require particular surface roughness values which are shown in Chart 1.
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Chart 1. The classification of surface roughness requirements for prefabricated

building products assessment [1]

Basic
Roughness | Roughness
length Examplary products types
class [mm]
[mm]
Concrete floors inside and outside which undergo
4-sz 0,3...0,6 100
further treatment
Inner surfaces in buildings as well as surfaces
3-sz 0,6..1,2 100 ) o .
intended for painting and covering
2-sz 1,2..2,5 200 Surfaces intended for tiling
Plates covered bituminously e.g. foundations
1l-sz 2,5..5,0 200
surface

The analysis of surface floating process

The motion of a disk treating material surface (concrete mix) causes
mixing material molecules under the treatment disk in a manner dependant on
disk geometry and the influences of its movement kinematics. This effect is
used in the processes of surface levelling, floating, smoothing, rubbing
composite into to enrich the surface or in the process of hardened concrete
grinding.

In case of a rotational disk, several motions join together. It is usually the
composition of rectilinear, uniform, translational motion of the whole device and
disk rotational motion around its axis.

Manual disk machines for surface floating are operated by means of a chaotic
motion with orientation by visual assessment of the treated surface. Forward
speed and motion path are changeable. Surface points are treated with

different intensity. It causes non-uniformity of treated surface physical
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parameters which decreases its general quality. Such motion is not repeatable
and difficult for modelling and mathematical analysis.

Performed analyses have shown that the most effective and repeatable
method of operating a working tool in case of manual machines is uniform,
rectilinear motion.

The physical parameter measured after performing the process of treating was
the roughness of particular surface points. It has been shown that the higher
treatment quality is, the lower coefficient of roughness standard deviation Ra
measured on the measurement line perpendicular to a working tool path
movement is.
A feature named geometrical effectiveness Sy has been chosen as the
parameter of a working tool influence.
The influence effectiveness Sy of a floating working tool in the process of
surface treatment has been defined as the length of the contact line of friction
surface defined on the complete axis of a disk cooperating with elementary
treated surface.
or
Geometrical effectiveness of floating Sq in a particular point of treated surface
is the length of contact line of this point with a working tool during the
treatment.[6-9]
Geometrical effectiveness Sy of a rotating and moving disk with working tools
might be defined as the function of three variables: forward speed, rotational
speed and disk geometry which is expressed by the dependence:

Sy = f(Vp, wo, B),
where: Vp — disk forward speed ,

wo- disk rotational speed,

B — parameters connected with working tools geometry and their
arrangement
The dependence of surface roughness Ra on treatment geometrical

effectiveness Sy
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Treated surface roughness depends on geometrical effectiveness of floating by

a working tool which has been presented in Fig. 1.

Ra [mm]

4.00—
T
3.00—
15s
2.00—
1.00—
25s
i 3

0.00 T | T | T | T ISg [l

0.00 10.0 20.0 30.0 40.0

Fig. 1. The dependence of geometrical effectiveness of floating by a working tool on

the surface roughness index Ra for different consistencies of a concrete mix.

[3].

The analysis of data presented in Fig.1 shows that the increase of geometrical
effectiveness in the process of floating causes the decrease of roughness R, to
minimum value and then its increase.

It is particularly visible for mix consistency 15s measured in apparatus (Ve-Be)

where the fast roughness increase occurs when passing through minimum
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happens. Liquid or semi-liquid mixes are particularly sensitive to too long
influence of a working tool.

Planned surface roughness might be achieved by defining required
geometrical effectiveness of the working tool influence.

Surface treatment kinematics in the process of floating

Fig.2. Resultant speed vector Va as the sum of forward speed Vp and circumferential
speed Vo for disk surface points.
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Fig.3. Vector field of disk absolute speed Fig.4.Disk absolute speed isolines Va for forward
Va for forward speed Vp=0.1m/s speed Vp=0.1m/s and rotational speed w=7,54 rad/s
and rotational speed w=7,54
rad/s
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The average geometrical effectiveness for a complete disk might be defined by

the formula:

§—a*a)*R2
V y

p

where: Vp — disk forward speed,

- disk rotational speed,

R — floating disk radius,
a — proportionality coefficient assumed as 1.05.
Geometrical effectiveness of floating after one, complete disk pass through a
line perpendicular to movement path for a complete disk moving by means of a
uniform, translational, rectilinear motion with a simultaneous uniform, rotational

motion has values presented in Fig.5.

Sofm

11.0 -
10.0 -
9.0 -
8.0 -
7.0 =
6.0 -
5.0 -
4.0 -
3.0 =
2.0 -
1.0 -
0.0 R U B R I I I I | X[m]
-0.50 -0.40 -0.30 -0.20 -0.10 0.00 0.10 0.20 0.30 0.40 0.50

Fig.5. Chart of geometrical effectiveness for forward speed Vp=0.1m/s and
rotational speed »=7,54 rad/s R=0.25 m and for a disk with R=0,5 m sustaining

the relation wR/Vp gives proportional chart [4].

Floating process modelling by using a computer programme SIM

The effectiveness of working tools influence has been defined by using a
computer simulation model which uses Euler's method with a steady time step

for defining geometrical effectiveness value and distribution.
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Simulation task is defined as three data blocks:

- working tool geometry might be defined by summing or subtracting
simple figures, such as a circle, an arc, a polygon,

- motion path defined by a curve consisting of segments, arcs, circles
with defined forward and rotational speed or summing two paths
(reciprocating motion)

- sensors as points in which the value of geometrical effectiveness is
calculated.

Modelling result is:

- geometrical effectiveness value for each defined sensor

- standard deviation index defining the influence uniformity

- calculated optimal cover plate of motion paths for maximum influence
uniformity of a working tool on treated surface.

In order to increase the influence effectiveness of a floating tool, the change of
disk motion path has been programmed according to Fig.6. Local, chaotic
motion has been replaced by parallel, rectilinear paths with cover plates. Cover
plate size has been selected to increase the influence uniformity on the surface

basic measurement line.

Conditions providing maximum uniformity of the influence.

Geometrical effectiveness is not symmetrical to rotation centre for a disk
moving by means of uniform, rectilinear motion V, and by rotational, uniform
motion o at the same time. It is caused by the direction change of peripheral
speed vector on the left and right side of the disk.

As far as maximum uniformity of a disk influence is concerned, it is important
for the obtained charts to be as close to a horizontal straight line as possible
which guarantees a stable value of geometrical effectiveness of a working tool

influence.
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The importance and defining a coefficient of a cover from the left and

right side of a working tool pass.

Charts for a single pass at the ends of a influence border of a floating disk
have zero values and they increase differently depending on geometry which is
applied. Natural procedure is to select suitable cover plates from the left and
right side of the influence zone. To achieve the lowest deviation from the
average influence effectiveness by summing influence in the floating process
with one disk and cover plates pass, cover plates are specially selected. This
rule is presented in Fig.6.

Cover plate width in the fig. from the left side is marked as a, and from the right
side as b. Using a cover plate during a machine work means leading the next
disk path to partially cover the surface treated in the previous path. This
coverage is equal to cover plate width. It is presented on the diagram in the
upper part of a picture.

Selecting cover plate size should be performed on account of obtaining the
most advantageous influence uniformity in the whole surface treatment
process.

In cover plate zones summing influence effects during following passes of a
working tool takes place.

The repeatable part of the influence effectiveness is marked as f in the
picture and the length is equal to four disk radii minus the sum of cover plates
length from both sides.

The chart of the influence effectiveness with the presented work scheme on
any line length might be obtained by cyclic repeating a repeatable part from the
left and right side.

Surface quality indexes will be reliable for the whole surface when they are
measured or calculated for a basic segment with f or fi length in direction

perpendicular to disk motion path.
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Identical indexes values as for the repeatable length f might be
obtained by measuring on f; length according to the picture. It is caused by the
fact that the left side which is 2R long and the right side, 2R-b long divided by
the direction line of the disk central motion path is symmetrical to its middle
point.

Calculation amount for simulation programmes might be decreased or a

measurement line length might be shortened this way.
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Fig. 6. Surface treatment by a working tool according to work scheme with partial

treatment zone overlaps during following passes.
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The assessment criterion of geometrical effectiveness uniformity

Standard deviation from the expected value of the geometrical
effectiveness of influence Sy is assumed as a comparative criterion defining
uniformity of the geometrical effectiveness of influence for systems with the
same average effectiveness.

In case of comparing geometry of different expected values standard
deviation coefficient is used.

The influence of a floating disk is more uniform for lower values of the above-
mentioned parameters.

The average geometrical effectiveness along the examined segment
with the length L on which n measurements within the same distance L/(n-1)

are performed and values Sg1..San are successively obtained, is defined by

the dependence:

Ls +¥s +1s
o E gl + Z gi +E gn
S — i=2 .
g
n-1
Standard deviation of the influence geometrical effectiveness Sy is defined by
formula:
G:\/Z(Sgi _g)z P,
i=1
where:
S

gi - geometrical effectiveness test value in particular point

Sq - expected value of geometrical effectiveness

Pi - probability of a particular sample occurrence
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In case of analyzing data along a representative repeatable basic segment with
the length L on which we perform n measurements within the same distance

L/(n-1) the formula for a standard deviation is as follows:

1 . n-1 . 1 .
E(Sgl _Sg)2 +;(Sgi _Sg)2 +E(Sgn _Sg)2 .

n-1

O =

Standard deviation index is better for comparing characteristics of tools with

different average value of an examined parameter.

In general form the formula is

(o2
E = —
Sy

A developed version of the formula for analyzing data defined on a

measurement segment is:

1 _ n-1 _ 1 _
E(Sgl _Sg)2 +;(Sgi _Sg)2 +E(Sgn _Sg)2

S, (-1)

E =

1. Rajczyk P Niektére tendencje rozwoju sciernych narzedzi
diamentowych do obrobki mineratéw ,Przeglad mechaniczny nr 6 2018
S 28-32
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Conclusions

The floating process analysis allows:

showing the dependence of floated concrete surface quality on a
uniformity index of a disk influence.

improvement of physical and mechanical features of concrete mix
products for example by increasing surface compression strength and
abrasion resistance,

thanks to applying disks of optimal geometrical parameters for working
tools or an optimal movement path, the quality and durability
improvement as well as the decrease of costs connected with treated
surfaces maintenance might be achieved without any additional

investment outlays.
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which leads to an increase in the capital of this organization. Income from
other legal and natural persons is not recognized as income of the
construction enterprise.
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Abstract
Architectural projects are distinguished by their complexity in which high-
quality production is the main requirement. For that purpose, various
control methods are used, such as: such as well-organized working processes,

standard operating procedures, and other technical tools, in order to achieve
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quality assurance and quality control. The use of the above-mentioned
methods at each phase of the project life cycle determines the economy and
efficiency of the project. This paper discusses quality management practices
during the different phases of project development.
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Abstract

This topic includes improving the technical parameters of the
artificial satellite introduced in the satellite complex. There are two major
classes of communications satellites, passive and active. Passive satellites
only reflect the signal coming from the source, toward the direction of the
receiver. With passive satellites, the reflected signal is not amplified at the
satellite, and only a very small amount of the transmitted energy actually
reaches the receiver. Since the satellite is so far above Earth, the radio signal
is attenuated due to free-space path loss, so the signal received on Earth is
very, very weak. Active satellites, on the other hand, amplify the received
signal before retransmitting it to the receiver on the ground. Passive
satellites were the first communications satellites, but are little used now.
Following paper includes the study and design of the structural nodes of this
second type of satellite.

The research is funded by Shota Rustaveli National Science
Foundation of Georgia (PHDF-22-1064).
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Abstract
The article deals composite steel and concrete continuous span

superstructure with a L=3x63.0 m, on which we performed seven real
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earthquake records for all three categories of soil using the direct dynamic
method and built the reference response spectra. Also, according to the
methodology provided by different normative documents (GEO, SNiP, EN
and AASHTO), the calculation of the selected superstructure was carried out
and the force values were determined. On the basis of the results obtained
with the reference response spectra and the curves given in the normative
documentation, graphs were drawn and the area of application of the
response spectra was determined.
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NMPUMEHEHUE BNOK-MOAYJIbHbIX CUCTEM B
rPAXOAHCKOM U NPOMBILWLWJIEHHOM
CTPOUTEINbCTBE

YwakoBa BepoHuka EBreHbeBHa, CTyaeHT DakanaBpuaTa, HanpaeneHue
noarotoBkn — « CTpomMTenbCcTBO», PsisaHcknii MHCTUTYT (dbmnnan) MocKkoBcKoro
NONIMTEXHMYECKOro YHMBEPCUTETA, I. Pa3aHb, Poccus; nikal806hp@mail.ru;
+7 910 571-37-83;

HayuHbih pykosoauTens: LeweHés Hukonan Buktoposuny, ctapLunn

npenogasartens Kadenps! «[poMbILLNEHHOE 1 rpaXXaaHCKoe CTPOUTENbCTBO»
PsizaHckoro nHctutyta (pmnmana) MoCKOBCKOro NosIMTEXHNUYECKOTO
yHuBepcuteTta, acnmpaHTt PrbHY «BHUNTMM um. A.H. KocTtakosav, T.

MockBa, Poccusi; n.sheshenev@yandex.ru;

Maxanckun KOpun AHaTonbeBud, 4.c.-X.H., npodeccop, rmaBHbIn
Hay4HbIn coTpyaHuk ®IEHY «BHUNT MM um. A.H. KocTtakosay, r. Mockea,
Poccua; mail@mntc.pro

This article examines the technology of modular construction, describes
the processes of creating prefabricated buildings. The possibility of using
modules in various spheres of life is being considered. A comparison of the
construction processes of modular and traditional buildings is given.

B HacTosiwee Bpems cyuiectByeT npobnema co CTOMMOCTbIO U CpOKaMu
BO3BEOEHUSI XUIbs, BCNEACTBUE YBENUYEHUS YMCINEHHOCTM Hacenenus. Ha
NMOCTPOVKY 3[4aHusa 3aTpaymBaeTcs OOonblioe KONMMYEeCTBO BPEMEHM U Cwnl, a
Takke B 3HAYUTENbHOMW  CTeneHuM  nepepacxogyetrcda  martepuan,
COOTBETCTBEHHO CTOMMOCTb MOCTPOEHHbLIX 34aHWN SBNSETCA [OBOSIbHO
BbICOKOW.

3avacTylo pelueHnemM AaHHbIX Npobnem SABMANOChL CHWXKEHME KadvecTBa
NMoCTPOEK, OQ4HAKO 3TOr0 MOXHO Wu3bexaTb, NpuMeHas Orok-modynbHoe

CTPOUTENBLCTBO.
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[daHHbIn MeToO He 4BnseTcd WMHHOBAUWMOHHBLIM, OOHAKO CpeacTBa,
mMaTepuanbl U 3HaHUA ONs NMOBCEMECTHOrO MPUMEHEHUS MOSBUMUCH TOSbKO
cenyac. BnepBble CTpOMTENLCTBO JOMOB C UCMOfb30BaHMEM BOK-MOAYNbHOM
TexHonorun npumenunu B AHrmmm B 30-x rogax 19 Beka. M3obpetaTtenem
MOXHO cuuTaTb [koHa MaHHWHra, CKOHCTPyMpOBaBLUEro AOM AN CBOEro
CblHa, KOTOpbIN nepee3xan n3 AHrnumn B ABctpanutio. KoHCTpyKunsa nossonsna
nepeses3Ty 34aHne Ha ApYroh KOHTUHEHT [3].

CyTb MeToda 3akntovaeTcsa B cOopke BCex 3MeMEeHTOB MOAyns Ha
3aBofe 1 NepeBO3KM ero Ha CTpouTenbHYo Nnowaaky. Metoa nogpasymesaeT
CcTaHgapTusaumio 6510KoB, OAHAKO Ha rPaMOTHOE MPOEKTUPOBaHME KaXaoro u3
HUX TpebyeTcss MHOTO BPEMEHW U BbICOKOKBANMMULMPOBaHHbIE CreLnanunucTbl.
CnoXHOCTb 3aKrnoyaeTcsi B TOM, YTO Kaxdbli MOgyMb AOSMKEH ObITb NpurogeH
ANA TPaHCNOPTUPOBKM OT 3aBOAA-U3rOTOBUTENS OO CTPOUTENbHOW NIOLLAAKK,
a Takke oTBeYaTb NIIAHUPOBOYHLIM U KOHCTPYKTUBHBIM TPEBOBaHUAM XUIbS.

Ha ctagum npoektMpoBaHMs HeobXoOUMO BbIMONHUTL  UHXEHEPHO-
CTpoUTENbHbIE pacyeTbl:

- pac4yeT NPOYHOCTM MOCTPOMKHU;

- pacyeT TennonoTepb, Ans obecnevyeHns KOMGOPTHOM TemnepaTypbl
BHYTPY AOMa;

- pacyeT UHXEHEPHO-TEXHMYECKOro obecneyveHus, npaBunbHoe,
©es3onacHoe n ygobHoe ocHalleHne NOCTPONKN BOAOCHabXeHMeM,
BOAOOTBEAEHNEM U INEKTPUHECTBOM.

Ona cTpoutenbctBa 6GNOK-MOAYNbHbIE 34aHWS MNOCTABNATCSA Ha
nnoLiaaky B hopme yxe roToBblX MOAYSIeN U MOHTUPYIOTCA Ha CBaWHble UMK
NEeHTOYHble yHOAMeHTbl. MeTannoKOHCTPYKUMM  (PUKCUMPYIOTCA Ha  yxXe
NnoaroToBNEHHOE OCHOBAHWME, MO3TOMY BCE 31EMEHTLI MOAYNSA (ABepwu, OKHa,
neperopoakn, NeEpPeKpbITUS N UHXEeHepHoe 00OopyaAOBaHUE) OOMKHbI HAOEXHO
3aKpennsaTbCA Ha Kapkace.

KomMnoHOBOYHbIE 1 06 BEMHO-MNAHMPOBOYHBIE PELLEHNS 3a0aHNS AOMKHbI

obecneuynBaTb MMHMMAarbHbIe rabapuTHbIe pa3mepbl, CTPOUTENbHbIE MAacChl U
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obbembl, ypobCTBO  akcnnyatauumnm, pasbopkn, CcOOpkM M 3aMeEHb
obopynoBaHusi NpM PeMOHTE W noxapHyt 6e3onacHocTb. Bce Hopwmbl,
NpUMEHsiEMble K  CTPOMTENbCTBY  3O0aHUA  TPaAWUMOHHLIM  METOAOM,
COXpaHAKTCA U NS NOCTPOEK, BO3BEAEHHbLIX MO MOAYMbHOW TEXHONormu, a
3HAYUT M MUHUManbHblE pa3mMepbl KOMHAT U MOMELLEHUR, Ha puUCyHke 1
rnokasaHa BO3MOXHasi NnaHMpoBKa MOAyNsA ANsi OOQHOKOMHATHOW KBapTMPbl C
cobnogeHneM MUHUManbHbIX nnowagen nomeweHnn. Mabaputbl mMoaynen
OOJDKHbI COOTBETCTBOBATb pasmepam n rpy30noAbEMHOCTM
TPaAHCNOPTUPYIOLLEN MaLUUHbI, HECMOTPSA Ha 3TO, MMaHUMPOBOYHbIE PELUEHMS
Moryt ObITb  camMbiMM  pas3HoObOpasHbiMKM, Onarogapd  BO3MOXHOCTM

KOMMNOHOBATb 6]'IOK-MO£I,yJ'II/I.
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PucyHok 1. BosamoxHasa nnaHupoBka Moayns
Ha pucyHke 2 nokasaHa ogHa M3 caMblX U3BECTHbIX MOCTPOEK No 6oK-
MOLYMNbHOW  TEexXHOoMnorMnm  fBnseTca  Xunow  komnnekc Habibat 67,
CMPOEKTMPOBAHHbIN KAaHaACKMM apXUTEKTOpoM. 3aaHne nocTpoeHo u3 354
NMOEHTUYHbIX MOAYyNen, WU3roTOBMEHHbIX 3aBOACKMM crnocobom. KeapTupbl B

34aHMM pasnuyaloTcsa Nnowaablo U NaHUPOBKOW, a camMo 3daHne umeet 12
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aTaxen. 3a bonee 4yem 55 neT KOMMMAEKC OTIAMYHO COXpPaAHWUICS, LOKa3biBas,
YTO MOAYNbHOE CTPOUTENLCTBO obecrneymBaeT LOCTATOYHYK AOSITOBEYHOCTb

ana ero noBCeEMECTHOro nNpMMeHeHun4.

e o= e

PucyHok 2. >Knnon komnnekc Habibat 67 B KaHage

Mcnonb3oBaHne MOAYNbHOMO CTPOUTENbCTBA MO3BONSAET HE TONbKO
co3fjaBaTb WHTEpPECHble apXUTEKTYpPHble pEeLleHWsi, HO W CHWXaeT CpOKU
cTpouTenbCcTBa noyYTM B [ABa pasa 6Gnarogapss TOMy, 4TO npouecc
KOHCTPYMPOBaHWS  MOAYNerW MOXHO OCYyLeCTBNATb napanfenibHo  Co
CTPOUTENBLCTBOM (pyHOAMeHTa. Takke AN BbINOSHEHMS COOPKM U Apyrnx
HeobxoauMbIX NpucnocobneHnn TpebyeTcsa MeHbLlee KonuM4ecTBo pabouunx, a
3HAYUT CHUXKAETCHA YPOBEHb PUCKOB, CBA3AHHbLIX C HECHACTHLIMM CriyYasMn Ha
cTpounnoLlagke.

CtpouTenu 4yacto MCnonb3ylT OOHU M Te Xe MaTepuanbl Ans Kaxaoro
npoekta. Bo3amMOXeH KOHTPONb 3anacoB, MOCKOMbKY MeHbLUee KONNYEeCTBO
MaTepuana TepseTca Ha CTPOMNOoLaaKe U3-3a NOBPEXAEHUS.

KoHTponupoBaTb KayeCcTBO HAMHOro npowe Ha 3aBoAde, Yem Ha
cTpouTenbHOM nnolwagke. Bce moaynu m3rotaeBnuBatoTCa Takum o6Gpasom,
yToObl OHM  COOTBETCTBOBANM UMW  MNPEBOCXOAWUNN  YCTaHOBIEHHbIE
CTpouTENbHbIE HOPMbI M CTaHAapTbl. bonbwyo 4acTtb paboTbl MOXHO
po60TM3MpoBaTh, YTO eLLe BOonbLLe NOBLICUT KAYECTBO KOHCTPYKLIN.

MoaynbHoe CTPOUTENBCTBO BO MHOIOM MPEBOCXOAUT TpaaMLMOHHOE.

30aHus, NOCTPOEHHbIE MO 0aHHOW TEeXHOoNormn, oxsaTblBalOT pasnnyHbie
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obnactn npumeHeHus. Hanpumep, B ycrnoBusix AarnbHero cesepa Haubornee
pauMoHanbHO MNPUMEHATb WMMEHHO ONOoK-MOAYNbHbIE TEXHOMOrMK, TaK Kak
CTPOUTENBLCTBO MPWU CTOMb HU3KMX TemnepaTypax BNMSET Kak Ha KavyecTBO
NMOCTPOEHHbIX 34aHWI, TaK U Ha NPOAOCIHKUTENBHOCTb BO3BEAEHUS.

BpemeHHble MOCTPOVKW, Takme Kak ObITOBKM Ha CTPOUTESbHbIX
nnowagkax ana paboymx BbINOSMHEHHbIE B BMAE MOAYSbHbIX NEPeBO3MMbIX
3gaHun 6yayt SIBNSATbCA 9KOHOMMYHBIM pelleHnem npobnembl KomdopTa
cTpoutenen. B Hux GyayT kak mecta Ansa oTabixa, Tak u Bce ygobcrtBa ans
YyAOBNETBOPEHMS XKUIHEHHbIX NOTpebHoCTEN.

Bnok-mogynbHoe CTPOUTENBLCTBO BO MHOIoMm npeBoCXoanT
knaccuveckoe (tabnuua 1) [5]. BHegpeHue gaHHOM TexHorormm obecneumnT
ObICTPOE, KaYeCTBEHHOE M 3KOHOMWYHOE BO3BEOEHME KOHCTPYKLUA 3OaHUIA U
COOPYXXEHWIN, OCHOBbLIBAsiICb Ha MPUHUMNE «YKPYMHEHWE CTPOUTENbHbIX
3M1EMEHTOB CHWXXAET BpeMS 1 Tpygo3aTpaThl B NPOLECCe CTPOUTENBCTBAY.

Tabnuua 1. CpaBHeHMEe GOK-MOAYITbLHON U KNAacCU4YeCKOM TEXHONMOMNN

BO3BedeHUs1 30aHnn

Twun KOHCTPYKLMK 30aHve n3 30aHue, Bo3BegeHHoe
CUINKaTHOro no 6r10Kk-MoayNbHOM
Kupnuya TEXHOMormm

CToMMOCTb YCTaHOBKU, py6/m? 55 000 53 017

Bpems ctpoutenscTsa, pab. 210 126

aHen

BesonacHocTb Tpyada BO BpeMS 5/10 8/10

CTpouTenbHbIX paboT

3awmTa oKpyxatoLen cpeasl, 5/10 8/10
max 10
Bpewms, 3aTtpavyeHHoe Ha 9,8 53

CTPOUTENBLCTBO 1 M? OAHUM

4yernoBeKoMm, Yac/m?

Bpewms, 3aTpavyeHHoe Ha 1,49 0,84
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CTPOUTENbLCTBO 1M? oaHOM

MaLLUHON, Yac/m?
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Summary: A novel gravity-based construction scaffolding for
masonry work is proposed. It differs from traditional scaffolding as the

vertical movement of the work platform and the horizontal movement of
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the scaffolding are achieved through gravity, eliminating the need for any
type of drive.
Keywords: Construction Scaffolding and Planks; Gravity; Innovative

Solution; Labor Productivity.
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Annotation. The mode of operation and operating conditions of 25-
meter rings are discussed, in particular, the possible modes of operation of
25-meter rings that depends on climatic conditions. The annual variation
of rail temperature amplitude on the Georgian railways are determined
accordingly (from 73°C to 95°C ), the maximum (+52°C to +64°C ) and
minimum of the rails. Reference temperature (from -8°C to -38°C ). The
maximum construction gap is established to compensate for the annual
variation of 25m rails’, which varies between 24-28mm. The value of the
permissible temperature amplitude is defined, which allows the operation
of 25m rails’ without seasonal regulation of the coastal fences.

Keywords: rail, curve radius, ring gauge, annual temperature
amplitude, facing rail, non-facing rail, lining and adjustment of facing
rails, linear expansion coefficient of rail steel, modulus of elasticity of rail
steel.
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Abstract

In the paper is considered the domestic and foreign experience of implementing
the technological process in reconstruction and function change of buildings. By
considering many examples, it was determined that the non-compliance of industrial

enterprises with modern requirements and the non-competitiveness of their products, as
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well as economic reform and the transition to market principles of enterprise efficiency
assessment, introduction of land cadastral value, shortage of labor resources, etc. It
leads to the necessity of liquidation of a number of industrial objects or their urgent
transformation for other, most often, social objects.
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Abstract:The article analyzes one of the promising technologies,
namely the use of waste plastic and rubber granules in road construction.
The article focuses on the impact of using waste plastic and rubber granules.

The conducted studies have shown that the use of recycled
materials in road construction increases the bearing capacity,operating
period and physical and mechanical properties of the road surface. Reduces
the cost of road repair, maintenance and vehicle slippage.

Keywords:Plastic, rubber granulate, road surface, bearing capacity.
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Abstract

The main objective of road network maintenance is ensuring of

operational characteristics and waterproofing of the road pavements wearing

course on the basis of feasibility. One of the effective ways to increase the
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above-mentioned properties of the road surface, as well as the service life
index, is its surface treatment.

In the article it is reviewed modern methods of road pavement
surface dressing. Using these methods, it can be ensured of operational
characteristics and waterproofing of the road pavements wearing course.
Also increasing of the friction force of a vehicle on the road surface.
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Abstract: the article analyzes one of the promising technologies,
namely the use of secondary and industrial waste in road construction. The
construction materials used for the work are discussed. The article examines
the impact of the use of secondary and industrial waste on the ecological
situation of the region.

The conducted research has shown us that the technical and
technological diversity of solutions characteristic of the road sector allows us
to practically use industrial waste in the construction, repair and operation
of highways.
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