1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/IbCTBO»

| SSN 1512-3936

LSISANEIR N BIF603 TG0 IT603IGLONB IS0
IdII6IB R0 35 IITBE0GIE0L LS
ITE3ImB0 b0l CI6B ()

J?/f/ S'.I‘

Ne1(40) 2016

R s

mdogmolo 2016



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

ddI6EIEIKRX P38

Jmsgs@o GaoodBedo — dsgbsbd Fos®odgoao
dnsgo®o @gesidm@ob

o0 ggdo — 2ges 4ogosbo @sdg5dbgdgemo
@06 0dgpsdg 300030 s@abosG0dy

b33g6609@0-bs@gsgiom gmagsool [936930:

d5(3045d9  modobo,  aydagbodg  ©ogomo,  obgamos  gdydo,  ©@@SDgmgoho
BIOR0bobEo (bErmgsggmo), 3goEosbo Ha@ogmo, joEgs bnws®o, jmodosdgomo
93560, 39dasdgoeno I9@dobo, 3xdglgmgs oMos (hgbgmo), dobgognsdg @ggebo,
d9ddo@osdgoamo  gaagxs,  doshgbgmgo  ganoodg@o  (Gglgmo),  ddggbog@sdy
069ds, boo®msdg obbm@o, @sohogo 0o@Mbensgo (3M@mbgmo), Mgzg55> 30580,
@030 05bo  (3m@rsbpos),  g@sbpodgogro  s@bogro,  Hg@bmamermgo  oam@o
(@9bgmo), bhobgnsdg gansodg®o, hodmgsobo  s®hoano, obgansdgzoamo  boy@o,
bggosdg ®935ob0, dmbmbgerodg auao, bobo®sdg ®mdo@o, bdgerodg msdsbo,
xogobodgoao do®obe.

38 bgboldsgdgaro drogsbo: mobsmob >p@sdy
bsgmbBogbm  Bge. 65-93; 599-478422

E-mail: tinmag@mail ru

396-339®0: Www.sheneba.ge

JI0FIBITIL0 @S 3FHIFOIL0 J DB YbIIyrF
@0 s @s®abEsm0ody



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

CTPOMNTENBLCTBO

FNMABHbIV PEJAKTOP: M.A. Linkapuiismnm
3AM. 'MABHOI'O
PEOAKTOPA: TI.0. Kunnanu; OCHOBATE/1b:

P.N. mepaase [".O. NaryHpapwuase
YTIEHbI HAYYHO-PEJAKLIMOHHOW KOJTTET NWA:
T.B. baumkagse, A. Nyprenunase; O.K. OJaHenusa; @. [pawkosuy (Cnosakus;); M.B.
Dxagaxuweunn; T.0O. Keuuyunann; H.A. Kogya; /1.4. Knumnawsunu; M. Kybnalusuniu;
P.J1. Ky6eckosa [I. (Hemckas pecrrybauka); Maxsunaase; 3.B. Megsmapuawsunu; ..
MuwBeHuepagse; B.B. MsaueHkoB (Poccus); A.L. Hagupagse; A.N. MpaHrwsnnu; 4.
Paunk (Monbwa); AH Pun (FonnaHgus); MN.A. PekBaBa; .A. YepHoronoB (Poccus);
B.LL. Ywmxnapse; A. b. YwukosaHu; 3.W. Uwmxenawsunun, P.M. LixBegaanse; I.W.
UoxoHenupgse; O. . Xa3apapase, T.I. Xmenuase.

OTBeTCTBEHHbI cekpeTapb: T.6. Marpagse
KoHTaKTHble TesiepoHbl: 65-93; 599 478422
E-mail:tinmag@mail ru

Be6-cTpaHuua: www.sheneba.ge
KomnbloTepHOe 1 rpadgmyeckoe obecneyeHume:
J1.I'. NaryHpapuzise

BUILDING

EDITOR-IN-CHIEF: M. Tskarishvili
DEPUTY EDITORS
IN-CHIEF: G. Kipiani; CONSTITUTIVE:

R. Imedadze G. Lagundaridze
MEMBERS OF SCIENTIFIC-EDITORIAL BOARD:
T. Batsikadze; Chernogolov (Russia); V. Chikladze; A. Chikovani; G. Chokhonelidze;
D. Gurgenidze; D. Dandia; F. Drashkovich; M. Javakhishvili; T. Kvitsiani; O.
Khazaradze, T. Khmelidze; N. Kodua; L. Klimiashvili; M. Kublashvili; D. Kubeskova
(Czech Republic); R. Makhviladze; E. Medzmariashvili; V. Miachenkov (Russia); I.
Mshvenieradze; A. Nadiradze; A. Prangishvili; Y. Raichik (Poland); J. Rip (Nederland);
P. Rekvava; Z. Tskhelashvili; R. Tskhvedadze.

Responsible secretary T. Magradze

Tel: 65-93; 599 478422
E-mail:tinmag@mai.l ru
Web-site:www.sheneba.ge

Computer and Program providing:
L. Lagundaridze




1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

‘d0605010

X 30a0bgodgogmo, b,  0b6fgotggmo, 3.  3gggobodgomo, 6. Jogmomsdy.
OLBHMB0IR0 RS 3M6I3I6BSIRIG0 bIGMMI(MIR3D IR0  JI¥RISOL, IV3S3I
S350 IR0 QL R5bY056JdIR0 ‘36(MdS-65336MdIdOL LO3BH(MIIBM-
LS3MELABHIIBHM®HM dORSVI3IBISOL  LOIBNSEMISLMSE  RO353G0®ISIR0
®@0L3JId0L 3®3J3366G00LS QS 306030%>G00L 0)56593R%®™M33
Fo} Y3 .Y O O 5
s. hoJmgsbo, ©. ag@agbodyg. 30RO 1OIBZNCOL dIBMEOL BIGRIGGNISO............ 16

0.  b5308%dg, 6. IYOpaos,  x.  bogs®sdg, g Lembsdg.  06BHIdG™M-
R0BIAIGCNSKR IR0 056BMR IO J33035LI6B V() ROBIGIGGOSR IO
356B(MKRIdOL 30R3dS ®@bI30L F0RIZSORKMBOL 3SM3SROLVOBISVD) .. 19
3. B9335g>- LAOLAMBIRIBO 3MBLBIIG0TOOL RS3GMIIBIBOL I3HM3MKRO 8 EN

1998-0t R563J®330L SIBORIBIN0 3™M33(M6I6BISO0: JO(M36IRSK

o Y CN TGS T M E O I AT Y F LYot T ] O AU UOR 23
0. Jgo®s0s, 0. ho@sdg. GIFI6B-3IMdIFIN0560 IMIbLOSRO JoR0NBISBOL ALdS3LO
45203380 VO®m3MIdOL AILOIR ISR MBS LHISHMNBIRMA0 29
. 3306035dg, m. gmgoos. M@0 3(650ILS3T bIRS30@OL MG IRMBdISL M@0
V30103 0RSAMINORIBIRIBS 32
@.  0dgpsdg, 3. 3ogbodg.  BMINSKOL  3MELBHAIIG0TSOL  ILOBANL(MIBOL
S39RXRI3S 35010 @IBIRSGIR(O 33RI3OL dDOOD) 37

9. 39%o4dsdyg, g X005, @. x565T0s, g dsM05dodg. 3IBMEN0) dSIRIEMOK0
JuM30R0 RS> 30O 358(MJI6IdS  06BAHINBAHIIDIGIR(O  (M303dBId0L

393633(M3SLS RS BIIENELRNBOBOSTN....coomveeeeeeeeeeseeseeesssesssssesssssssssssssssssssssssssssssssssssansssens 41
d. dmolj@sxg0dgoao, @. SbEEymsdy. 1LdA30603H(M BA6LIMNAHBOL 3o@I)bI
bJ3(MJI3IRIBOL GIBILIBOL (OBOLIBIDIEDBEN)  aeeeereeeeeeee s ssssessesssssonns 46
d. 565bsdy. dMROBOGN®ISIKO 0)0bS>-B0ISKR0 JBIIBH I L565350B0)
LOISAHMNZIRMTO 3MA3MBOBIB0 LOFI6N ASLORIBOL BHIIEMIRMBNSF0. ... 50
0.  35d5mddg.  0.Lgesdg. GICLRISAINIT  30Bo@0)(MIBSR(N  BIFI6BId0 RS
bL6S®IB0 57
0. 35395dgogo, g. x@dds0s, 3. Lygsdsbodg. SRSGB(N LddLOM  d0BIFIS0L
@IMKMB30IG0 MN301538350 63
@, 3obosbo, 3. mogsdg. ®306583BM60L  3MBLB@IICGOIN0  IRIFI6SG IO
3d35M30LS RS ®HR3I30L 333d560H30OL 33IA3S 68
6. @969, @. hbgodg. LO30MI3NA) RBIFMILOL IRIMBOGIMINL S65RNVBLO Ko
@0MRIA0 ROS6R5O0L 1553IRMMdOL 3 (MI6MbODIdS 71
0. J3oM505, 9. gsbhsBgogmo. ©30655I5M60L 1)SR(M3560 3ILMEIB0 d5RSbIB3OL
3aMVIMdOL 3@5IBN3IR0O 353SROMO). 76

b. A6, @, @9badg. 3MLSObY®HIBIS0 LOM306030D(™M ®@ILLIdOL
IRIIBAH(M3MBBSIBIB0 330)(ML00 JIRIRISOL 06L& IIG0S>E0
G3ROKRIBIBOL GIBOBOL DIBVOBAY ..oeeceerreerrreereeeerreeereeeeteeeirreeessrecssssecsssssesssssesssssenns 79
FOEDOI(FGO rrrrrrrrrrrrssssssssssssmssssssssssssssssssssssssssssssssssssss s s ssssmsssssssssssssssssssssssssssssssssass s s s 82

SUMMARIES, R4




1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

R ————————————
Mos ckaska — Mup MunUTCA K nponactu!
OTue, BpasyMn: Kak ero cnactmn?!
A He MNIOCTN 1 He XXanocTu —
Mpowy mygpocTtur! XoTs 6 masiocTu. . .
FO. B. BeptoXcKuii
OLBMAH0IR0O Rd> 3(M6IFIESHSRIO) bI@™MO)3(MIR3HIK(O JIdRISN,
dV35330 93000 IR0 RS ROH0566I3IR(N FI6(M35-65333(M IO
LS3A(MIIBM-LO3MBLB A IIBHM A 3ORSVIZIBISNL LOIFNS6(MESL0)S6
R5353800Id IR0 @OL3IdOL 3®I3I6GO0LS RS 30603NBSGONL
056033RAH(M3J 3bJd0
X 30306g03g0e00, 6. 06§ odggmo, a. 39ggobodgomo, b. Jogmsmady
J- mbdognolio, 3L “3G@a@glo” — 0bgobg@mo-3dgbgdgero, dgbmdso-boygdmdsms
53M3sB0bgdymo Igmmegdom ggenggol s 3MMgJBodgdols 0bgobgdo; J.
mdogoobo, I3 “3O@Madglo” — M JodgBMO-O9LHogBs@Amm; J. mdognolo, 3L
“ mgEd™boE”, 0bgobg®o-3dgbgdgaro, 3mblE®YJBm@o; , J. mdogrolo, d3L
“3Gmydglo” — 0bgobgMo-3dgbgdgao, 30mbLEA®YIHm@o.
@9 bondy: bogs@mgger do IO G055 bbgowsbbgs wobodbyangdols
IbndgbBormmo  baGmndmdmy@gdol  dggargdo.  Gedgarms oo bsfoaro
d0mbemgh gooygdgar 8odog@9ds-g5darog@mgdol, sow@agbol, bs@gsdoemodscom
@o  bo@mgbBogmoom  bodydosmgdols  boBo@gdsl.  dmgarem  famgddo,  sbggyg
Id@msgans sgo@mogao s o bosbgdaaro bszbmg@ydaaro o bsbmgswpmydmogo
@sbo dbaangdol  d9bd5-b5593m3950b Gozbgo. sgo@mogdol godmdfags Jo by bgdoe

JO Omamdi Fabo bsbgarwgds: bsdodygaol  Jogds 8@060893 o Bagfbmagba@o

300399300 gsdmPagaaro  garoagdgdo,  dsmo  Bgfbogamo  dmdbsba@gdols
SIS GNSMBS,  S@SLFmG0  boygmRsbeg@gde  boglbogrmsdoom  Jommdgdo oo

bbgs. obgor dgdombgggs do  sgos@ogao  d9b035-boggomds  gobobogengds, @mgmme;
Goaeo 3976040900  bobBgds,  Gmdgands;  goboows  ©gRm@ds;0930 @
b8 @93900- dbog 9209996593 do [o@de dedognos 3bomygdo, b domsw
SIMGB50bYdamo S R JHMEGogeE ©YG GG S0 dbowo  ymbbBGYJ09530
d9ds8 9690 dobogngdo s bbgs.

bsdmmddo  [o@mdembgboeros, Gmgommi obBm@ogamo dogargdob, sbygg bbgs
J96m35-b5896m3930L  Bgfboga@mo  jgarg30l,  Jomo  SISyan-yRem@Idodydaano
Iz mds@gmdol  boaarasbmgsbo s  yogaardbg@mogo  sbogrobol  bogydager by
o@Eagbo-GgsdoaoBocool  3bgd0 o bg@bgdo  mobsdgo@mmgy  dsbogngdols
859m4969300.
boggsbder  bodgggdo:  sgomozemo o @sbosbydyano  Ggbmdo-boggdmdgdo,

0bG @0 a0 0a08 9 a0 ba@eomdmdog@gdol d98 20930, JOI309590 700
Imgaromgds o Josbgomodgds, mbLBGJ00m5 5SS en-©993m G0 8 o
Iz mds@gmds, @0l gdol 3G 596305,  J0bodo bozoo,  msbsdgodmmgy  dobsgrgdo,
S@EBIbS, §OdSg@YBS-85d@r0g@YSS, G93300B (305, BYLBSFHS(;00.
1. ‘3O3R0

©gg5bpgmo 350dmlsbgooesb 5@ Jod 9@ O e-15339690em
LoJdoobmdsbmob  ogogdotigdymo  Lodgiboghom s Laddmgddm  bsgdosbmds
Fomdmopagbl dmga 30m3gbL, GmIgmoiE Imombmgl @Ads  3MELSL ©S 300306
3°330430s Imge @op mgmAogm ©> BYbesdgbd @ 36090930l Logydgagdmsb.
@53 dggbgds  UysmemE  ©obosbgdyme  Fgbmdo-boggdmdsms  3mblLGMdYJiogdols
35353 Mgos-a5dmog@gdols s  dsmo sy bs-MgsdomodsiEoobsmngol  Lagode
30@9]BoMgdol 3BmEgLl, 0sbsdgrdmgg dmmnbmgbgdol Tglsdsdolo ogo Fgbsdemems

5



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

. _______________________________________________________________________________________________7
dmosogogl Loddgbgdenm  ®dogd®gdol  Lobogmibmre  ogeol  g@edgdl:
30@9]Bo0gds, 399bgdmmds, gJL3musGO(30s S PIRAS@S(30S.

(od3g  a3LygOL  5mgbodbmm, @Am3  Loygyybggdol  dobdognbyg  Jodmggero
ddgbgdgamgdols  dog@d  dgddbogro  Idogoemo  s@JodgdBdmo  dgaero  Egdeg
0dLboby@gol Lbgoolbgs Jg99bgdol L3gaosolGms goblsgnm@mgdye yy@domgodsl,
dog@5d Lod{ygbodme domo oo bofogro wmgobomgols 373039 sgodoya LEswosdos
5 boko@mgdl ooy gdgero sy gbs-Mgodomo@siools Lodydsmgdol ho@o®gdsls).

SPEa9bs-@godogo@sools S 3odogMgoe-aodgrog®gdols ‘dgdmbggge,
aobobogngds, Omama3 s@Jodgdd Do dgyeols ob s@lgdygeo dgbmds-boggdmdols
do@omowo hmbhbgoolbs s dolo 0g@lobol dgbo@hybgdols 3MmEglo, GmIgamo >dogg
Al a9@olbdmdl dgbmde-bspggomdols dpa@dswmdols s dgogamdols dgbs@hybgdsls
ob  goygdxmdgligdsl, Loddgbgdenm bm@mdgdom yomgsolfobgdyer bgdmJdgwgdsby -
0obodgodmgg  dobsgngdols s  boddgbgdanm  Ggdbogol  aodmygbgdom. (goom. -
AgLASYOB0M - SMEa9bo-MglEogM0Mgds)  sm0ddgds, Mm@ 5@ JodgddO Yo
bofo®dmgdols >0y 9bo-M9l@ogMaz0s 0d 300390 ymRBog00 damdodgmdbols
dglodsdobo,  @mamai gl aobbm®Eogmgdyemo  04m 00403003 9eo© S
200339900 390ompol dgdegy (Lbgowslbbgs dobgbms godm) wsgodys 30@gsbogeno
Lobyg.

dgbmbo-bog0mMdgdol MglGogdszos Amygmo 3Gmigbos, Gmdgaoi dmonbmgls
bbgowolibge o0l b3gioomobl@gdol: 39memagools, s Jgmenma gdols,
5™ J0BgdBHMD-OgLHogOsBmAgdols, 3ObLEHOYJHMDgdoL, obBem®ogml-
bgermgbgdomdmebggdol,  Fgdbmamygdol,  0bgobg@-3dgbgdangdols s  Lbgoms
doanolibdggol Labgedfoxgm LEOYIHYOgool msbswymdom.

LEo@ools  sg@megdols  dogd  dg@bgyao  odbs  @odwgbody  aodoymgde-
2od0g®gdols Loddmgddm  goslyggdo, Gmdmgddoi solobs dmgero oli 3@mEgLo
@53 0mob sbanogl 5mbodbya Lodydoms dgb@gergdsl, @mdmgdoi s@fgdomo @
aobbognyanos Jggdmm dm9dygae dslogngddo.

2. 30@00)0R0 65VOKR0

J- mdogrolido, 394060l J Ne2-Fo dwgdo@gmdls g.f. ,,08509303mbgd0l Lobano®,
OG0 ©o3OMmYJBgogmos xg@ gowgy 1940-0560 (engdols dmenml, 3dgbgdenmds
30 d0dobsdgmdes  1950-sbo  Fangdol  obsfyoldo o  ogo  [o@dmowygbls
sa0@md@ogo db0dgzbgamdols s@Jodgd@dye  dgaal.

Logbmg@gdgano Lobaro 8 Lo®myeosbos, Lodsgom, ghom Loss@dsbmosbo.
dgbmds  Lfm@bsbmgobo  dmbsbymmdolss,  doflodogny@o  bmdgbom  ag3s5do
(17.60X15.20)3., ‘dgbmdols bodogmeng H=35.504., Lo@oygangdols bodomany:
HLo60.=6.55+(4.00X7)3; Hio®0593.=2.800.

dgbmds ho@bm-353d0®gd0sbo LoliGgdolos, aobbm@Gogmgdyemo, bofommmdmog
Jobmeonyg®o s bofommddog  sbosfymdo  @30bs-d9@mbols  gmblG@YJ3E0gdols
20dmYggbgdom. boggdmds sgo@oygeos dols dgdwga, @o3 dmbs @udg gO9bHol
06¢gbloygdo gofymosbgds, @sdsi3  godmofgos  g9dg-bodo®ggangdols ©s dgbmdols
SOomobododmo  xwgboll  3mEglgdo. o3y  9bes  o@0bodbml, Gmd  dgbmdbols
Lodo® 3gangdo bofommmd@og [g@@oermgsbos, bofommdbdmog 3o @gbdy®o ws olbobo
dbogme  bodo@ggamols  godomss g@mdobgmmsb s 3ogdo®gdygaro.  dbgoglo
bodo® 3gan gdo, OOy 3 ¥ qbo, 3obboggm@gdom da@dbmdosdgs 37dols
Jboeybs®osbmdols  dgdzodgdol  dodo®m - goanol b YO®MOGO®M  gosd339m
3M%gomsb dgodgbom, Lowsi gygdol gomo bofoaol 3bowybs®osbmdols dgdiodgds
0{393L  dodggdol  ao@obofogmgdol  Lodo@yganol  doger  go®ommdbg  ©s  dobs
SASMObdbo® xEgbols o Jmb@Ybgdsl, @sbog Gmam®di Fgbo dJmyggds Loddgoiob
bpgodby dgmgo  Lggdgdols s Ubgs dbowo 4mblgdydEogdol  gomsdsdgs ©s
dbbgdggo.



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYUYHO-TEXHUYECKUIA XXYPHA « CTPOUTE/IbCTBO»

LN
396030l ©gxm@dszool 35308F3930 dobgbgdo s dgogagdo:

— bgsdodgmo sb Bgdbmygbygdo [ymgdol bgdmJdgogds 0393l Loddgbgdarm
9560l Gognggya  seaomgddo  Bydg-a@bBgool  sbggargdsl,  Gol
Vggaoo3  bpgds 3d9bBol gobogm-dgdsbogydmo mgoligdgdol aogsmglgds
©s domo dboybsmosbmdols dglyli@gds.

mobobdo@  [obs  3g@omeTo  Ho@odgdymo  ggangggools,  dgbmdsbg  Lafyolo

©gg8mOds30gd0 (1972 (gemo) ©s domo Izomdg 0bGgblogmdomn 3Hmydgbodgds >w@bod-
byanos  Lobgadfogm  Loddmgd@dm  oblBodyd  “Loddoens]ddgblsbidmgl@o”-ols
(J- wdogrobo. 1972F) ©o ULodgEbog@m-Loddmgdm Lsddgbgommm go®ds “@omdsbbo”-
ob (J mdogoobo. 1992F) dogd gy gdyen  Loobgob®m-agmamaoydo  33eggols
dolo- @ngdls s oliggbgddo. Jgbmdol dog® domgdbymo ©IRMAOIS30900 bsmersw
hobl  dobo golowol 2014 Faool s@OLgdoymo  JEymds@gmdols  gmEmLy@smgdby,

obogng gm@Em 1

296040
LS ooRl e

gm@m L. dgbmdols  Fgdbogyg®o dpymds®gmdols  sdbobggaemo R@oadgbdols
byg@omgoo 2014 Faools  dpamdsdgmdols dobgwgoo.

2013 Faool  spg30LHmL  mggdo Ll “Loddoesdddgbdd@mgd@o-ol  dogd
2obbmA 309 gdyen 0dbs sds@gdomo ggergggdo, GmIols dobgogomsiz sbYLF©S
5bodbyemo  Jgbmdol  Lodo@ggmols  3mblE@ydiogdol  gods@o@ygeo  bmdgdols
25303980 gd0l  s@gogo, hom®dsggds ©o doli  Jggd  aobaopgdymo  a@9bdgdols
dmbo39dgd0.

L5>537gbgoemem beo®3gdom 35m35aolifobgdygamo J9bmdo-bdg g0mdols
3JL3gns@si3oobsngol Lokoteor memboldogdgdo:

dgbmdols godog@gds-aodeog®gdols 3mbl@®ydcogmo wmbolidogdgdols walsbgs;

‘dgbmdols wobisgan gmowsb dgdmdsgsgro s Job oGageog sGLgdyeo dJofol Jg9do
3039603030900l @oEagbs s obosbgdgdol  Dgzgmgds, GoiE  aodm@oibagl
‘dgbmdols ggdols g@9bGgdol @sds@Ggdom aofgmosbgdsl s aodm®gibgsl.

= 3odmo®ogbml  s@Inbggageo  Fymgdol hogmbgs Lado®ggangddo - dgbmdbols
3963 -@0ls oy gddo.

3obbmA309mEgl (dgmdol 3mbBy®ol o®aagddo) dgbmdols o@slids-sndbyds
299993939350  Jobgdbg  (bgoldymo  mgolgdgdbom 1 3o@gam@ools  Jobgdo)
3Mb0Lgog@0 gognobis s badydw-0bg3oMgdyao bodoby gdols yodmygbgdoom.
0dobmob  ogogdodgdom, @mI gl LoJo®mggermdo  dmddgoo  Lbgolbdyco

boddgbgdarm  be®Igdols  Jobgogoom J. mdogmolo 8  dognosh  Lgoldy@  bmbsls

d0939mgbgds, bomam, Ygbmds go odgbgdymos 0d ML, Gmas J mbdogoolio 7




1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

. _______________________________________________________________________________________________7
do@osb  Lgoldy®d  bmbol  g3gmgbms.  goJ@mddogee  dgbmds  goldmdgwgyo
d39b90@mdol brm®Mdgdol mggeboga Immnbmgbgdl gg@ o3dsgmaoe gdls.

6od9@m-069J300909e0  bodobxgdo  asdmodbggs Iz0Mg wosdgd®om (d=120-
15089) o oo dmJbogmdomn (L/d=80-120).

994993939350 Jobgddo  Fgbmdol  woxyydbgdols  Fgdmmoegsbgdbymo  dgmmeo
dgbmdoms  bgoldmdgogamdsls  oydxmdgligdl, gobsowsb  gydgysyddgoo  Jobgdo
Lgoldy@o mgolgdgdols dobgwgom I go@gam@oslt doggznmgbgds ©s o3 dgmmwom
aod0g®gdageo dgbmdolomgols dmbogrmebgano Losbys®odm Lgoldy®o @s@godmgs
9339 350°LAHOMR Y@ Logdmnbgl o@ [omdmowygbl (Jggysbodo dmdgwo Lgolidydo
bo®dgdols  dobgogom  Lsddgbgdam  Bg@oGm@ools  ds@osbmds  slgmo  gydols
‘dgdmbgggedo dzoMgds gOmo dognom), d5dob, @m@Es bbgs, aovderog@gdgands ob
sM5Lo3doMmolo@  aodmog@gdyemds dgbmdgdds  dglodemgdgenos  dbodgbgermgsbo
©5b0sbgdgdo doowml.

399993999350  Jobgdbg dgbmdols hosbigdgds Izodg wosdg@@ol B120-15039,
body@m-0b9J30Mgdyo  bodobyxgbobs s  amdolgdyg®o  gogools  yodmygbgdom,
dofolidg®ol @Ml dgodagds gobgobogrmm, Gmama sJ@oyg®o  Lgobdmesdizsego
Lol gds, gobsowsb, dbpsglbo 3mbLEA®yJcogmo gowsfyggde dgbmdsby Lgoldy®o
bgdmJdgegbol dgdmbgggedo dgodengds hoomgomml  9bg@aool 9839]@9®  §oddbyg
Lol@gdogo.

body@@-0bgJ3o®gdyeo  bodobyxgdol  gosbys@odgds  Lod@gozgby  9bws
53d0gmazomgdogls  bsddgbgdem  bm@dgdols o  [Fglgdol  Imnbmgbgdl, boeoem
ho@ybgol aogegbs bodobxols golfg®og dmJdgwo dogngdoli goblsbmg@olomgols o
aodmobobgds dgdpgao ge®Iygaols dobgogom:

&

_N
Ny

Lowosg: N - bodobyxol aobfgmog dmJdgoo dognols 360dgbgermdss;

Nkp - bodobxol  aol{gdog dmddgoo  gOoGoggeo  dognols  db0dgbganmds,
Amdgeroz Joomgds gosbao®odgdoms bogydggebg o dglodsdolmdsdo gbos oymls
Loddgbgdemm bm@dgdols s Fglgdol dmmbmgbgdmsb.

‘dgbmbols  Log@ymo  3md30yg@gagmo  JmEgEo®gds  ©s  goobao®odgdsbo
ho@Bodgdyge 0dbs 3md309@gdgmo 3Oma@sdyemo 3md3engdlbols “/IMPA CAMP -2014”-0ls

2odmygbgdom. obogg gmEm bydomgdo:

1=

RoEm 2. dgbmdoli  Loobyomodm 3mdioy@ g gemo Q@M 3. M3y ghgmo dowpgaols
dogeo  badyd@-0bgdzo®gdygmo bodobyx gdom. RMo2dgb@0.



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

P

G I

QoA™m 4. dgbmdols  goobpo®modgdoms  bogdgger by domgdbymo ©gRmEAIS30900 ©S
domo 360dgbgenmdbobo: o. Logymedo  [mbom; & @AOMgbomo ©osBZ0OMggdom; .
Lgoldyg@o bgdmJdgogdom
OMamO3  3M330R g0 Yo JoEgeo®mgdols s aoobao®modgdoms  sbo@obols
bogydgger by 0033935, dgbmdol bodobxgdbg aoesldol dgdmbggged d6odgbgermgbow
dgigoes  dgbmdol  wobsdoy@o  doboboosmgdangdo,  dospomoms:  bodobyx gdols
do{gmdodwg @bggol  ©mdobsb@ydo  3g@ompo  dgoagbws  1.05?7(s3L??7,  beam
bodoby gdols dmfymdols Igdpgy 3o dgbmdols bsgygmo®o @bggol 3g@omeds dgo@aobs
13500307, ofgoeb  a0dmdpobsty  gydyg  939ddge  ac09bdby  oxdbgdyemo
350 goligan-353dodgdosbo,  dgos®gdom doJbogno ‘dgbmdo, doJLodo@a@ow
doeEgds Lodod  Dbmbsl o 80bodydsdwyg J3oMds @gbmbobligeo dmgagbols
SbomMos, @53 bodmgomm  wxoddo,  dbodgbganmgbo  oydxmdglgdl  dgbemdols

Lgoldmdgogamdsls.

dsgomomo 2. J. mdoarolido, 2016Feols 0gboli'do, aeresbols VI 8/@sombols Ne2
Lobmg@gdgano bobanol dg-5-9 LoGmyebg d9bgdcdogo sodols sggmdgdbol dgogaow©
dobes dgbmdol Fbowo gmbLEOYJaogmo gagdgb@gdols badggs, @ol dgwgyomsc
s0y3s 7 do3bmg@gdgao. 5839mJgdols Gogmsd asdmofgos dgbmdols 39-5-9 o dg-6-
9 bodmygagdols aoobydgol goagdol LeOygmo hodmby@dggs, 89-4-9 Lodoygeols
aooby®gs 30 o0by@s bgws Lodmymgdols boby@mgggools dobols bgdmJdgogdom.
obogng m@eM Ly@omgdo:  gmEm 5-9.

Lobmg@gdgano  dgbmds  ©o3MmgdBgogeo  ogm  aslygemo  Loyggybols 70-056
Fergools dmaml, 0d 3gHomedo dmddgoo Leddgbgdem bm®dgdols dglsdsdolbog.
dgbmds 9 Lodmymosbos, 4 Los@dsbmmo s Lodwsxgol Lo®mygemon. Los@osgols
Lodmgerol bodowang 2.93, dodoyco Lodmyaol Lodoweng 2.99, Lbggbo 0.93. ‘dgbmds
398350 oM gmbgools gm@dobss, dodlodsaado bmdgdom g@dgddo 56.8X11.623.
doJLodogry@o dsgno 5.83.

5do39 ‘dgbmdols 30dogMgos-goderog®gdols Lodydomgdols Lod®mgJdm
M 3939635300l ©sdydoggds yomgomolifobgdym odbs 3 gBedsw, doom dm@ol:

I 98530 —  9gbmdol  ©obosbgdymo  ¢6bgdol  3gmrggomo  Lodydomgdo o
30dogMgos-goderog®@gdol  bodygdomgdol (obdl{®gd-wsdbwgggo @mbolidogdgdols
bod@mgd@dem ©wmgydgb@doiool wsdydaggds.

I g@s30 —  Jgbmdol  @obosbgdyamo  993bgdol 2530 gdo-gode@og@gdols
Lod7domgdols Loddmgd@m omgydgb@oEools ©sdydsggds.
I g@o30 — @obosbgdoymo Loabmg®gdgero dobgdols sweagbomo s bo@gdmb@m

Lod7domdol Lod@mgd@m ©myydgb@oEools ©sdydsggds.
Logbmgdgdgano  3m@3gLol  ©osbosbgdymmo  9dbgdol  2odop®gdo-aod@og@gdols
Lodydomgdol (obdlf@gdse dgbdyamgdyer odbs dgbmdols 303309390 geo dmwgeno



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYUYHO-TEXHUYECKUIA XXYPHA « CTPOUTE/IbCTBO»

. _______________________________________________________________________________________________7
©>  3obbm®Eogmes  3oM0ob@gdol  goobyomodgds. goobysmodgdsbo  dgldyyan gdyan
0dbs 2 doGomse goMmosb@ow:

— 35M03bHo 1-3o gomgomolifobgdymmos dybgd®ogo so@ols sxg9mJgdols dggyo
obosbgdyamo Jgbmdols dbowo JmbLE®M Y30y gargdgbdgdol dpamdsmgmds.
— 35M05b@0 II-do  gomgoolifobgdbymos sg3gmdgdoll Jgegase  ©sbosbydyao
dgbmdols  dbowo  3mbLEA® Yoo g gdgbGgdol  asdsa®gos-godeog@gdieo
dgmdo®gmds.
9bmdol Logdymo 3mI30g@dgageo Losbys®odm Imwgemo dgoygboen obs
dgbmdols  sgodoygan  bofoa@o  aobgomo®gdyamo  ©gnm®dsiogdols s  ba®gggdols
©0bs5dogols s 0dols gomgsa@olfolfobgdom, @md gbmdols Jggos s bgos Ibogwo
306LEHOYJ30gd0L  (ggpagdo, aopsoby®gol gogrgdo s bbgs) o@ [o®ImJdbogns
dbodgdo, @o3 0dol Isbodbgoganos, G®I Jgoergdo IYdomdgh AmamA 3 gHmosbo
3ObLEOYJE00  Jod-ggeagdol  Lobom.  sggmdgdol  Ygogase  FomdmJdbogno
©5b0sbgdgdo LOYmsw 0bs sLobymo 3md30y@gagee Losbys®odm dmwgendo.
Jmogo®o golools Lo®mymdys aosby®gol dbowo JmbliEdydiogdols
ngg)mao(ﬁ;]m&b o%{]mdabob ‘99092

: : B ||}
Qm@e 5. 6‘3636(4)030 oo&mh ogamdabob g gaoe sbosbgdygmo N2 Lsiabmgdgdgaro
30A3gbol IV boa®dobml g4, 5, 6, Lodnygagdols dpymds®gmds

R

gm@®m 6. dgbmdols 030(4)0‘3;{)0 E')gmmdob bog@ o 3md309@gOgmo dmwgao
s lgd o dpamdsmgmdols Jobgogom (sxggmdgdol dgdwgy)

r—

B

b E

¢

k

ek

go@em 7. d9bmdols sgodoygeo denmzol LogdEymo 3mddoydgageo dmwgeols
Qolowols g@sadgbEo

10



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

-
22 210 216 21s 21 207 204 201 108

Visononn mepeveweri o Z(G)
Samar et

T O O A O O A

gm@m 8. IV, V s VI Lodnygamgdols gopsbydgol goamols dmwgeo, @og@obs ©s
3000l X Ogoms s momdgdom, Gmdgemoi dgoddbs sxgmgdols Igogaow.

Jgbmds  doggymgbgds  Ilbgoandsbgamosh  Ygbmdgdl, 3sbgmrgdo 9JO®MSbgmmsb
©5353d0@gdgemo s@ols hobs@obgdgeo wg@omgdols gHmogdhm dgogmgdom, hggbl dog®
390  ogbs  dmdogdymo  335bdgdol  @gHom@o  3mbLbEA®YJaogmo  aosFyzgBgools
bobobgdo, aomg 3sbgangdo LolJom 30083-0s, 3gdbs 69Bmbbgs @odbowgdygeo. Dows
3obgemgdo  LobJom 14033 3dodg dgBmbologasb ool sdbowgdbyano, dgbmdols  yggens
90 9dgbBol hodmlbds s og@Mmogy®o ©sd7doggds begdmws Jo@bobsdo, Ibs bofomdo
d0g{m©gdmes  53BmEAOSbLIMAOG0m  sddgbgoerm  m®Jdogddbg, Lowsis bpgdmes  dobo
oa0mbg  dmbRogo,  sdo@mI  gmblEAOYJ30gd0  AoobaoModgd o  oym  gggeos  od
30m3gbol  aomgogoblkobgdoo. boggoayg  3obgamgdo  s®do@gdgemos  Alll  geosbols
>MdoG Mol dswggdoom.

aosbyg®gol Qoangdbdo  Logo®ogoow asdmygbgdyaos  200-250  dodgols dg@mbo,
Boggdo  sMIoMgdyamos  Ibm@me  Jggos bmbsdo Al ganslol  dI2 s@ds@y@ols
®gBmgdom  Sdoxomn 20033, gogos  3mbEBydby 0o30lgP@o© sy Ebmbdognos,
aosbydgol  3obgagdo  gAMIsbgmmsb s 3ogdodgdyaos  hols@obgdgmo  ©g@omgdols
9O00gOHon  Jgogogdom, (dgg@mgdol  33obdgdols  wgHom Mo bobobgdo  gg®m  ofbs
dmdogdaeo). gogools Lolg 12093.

gbmds  gydhbmds  @30bs-dgBHmbols dmbmmony®  Lsdo®ygeol gogosls h=40099,
399g-209bFo>© 309m49b9d9@o0s 0nobmgobo 30963 0-0m0bs 00 yogolggg®o,
dbgen3emsliBoygdo  3mblo@dgbigool,  3o®MdmbosGymo s msdsdo@osbo,  LO Y@ s
Tyommaox gdgdgao, mobmgsbo a®9bBol  Loddemsgdg 5-6 dgBcos ©s dgdmggbogoos
doogm3dols Fygdol  dodomswo  Jobom-godogmgd®ogo  mobgdom. agmemaoyg®o  ©sbigbols
dobggom Lododyggendg ©gnm@dszool ggomo ©s Lbgs ©989Bgd0 @ dgodhbggs o
535 3dogmxzomgdgen 300 9ddos.

LoJo®mggerml  Gga@m@ools  Lgoldoygdo  ©s®sombgdols s boobgob®em
2JOEMA0YA0 33093950l dobgogom Leddgbgdberm Jmgoebo dgds@gmols 8 dogrosbo
Lgobdoyg@o Lsdodamgdols bmbsdo. SK64 goemols  dobgegom (A=0.17). gobsowsb dgbmds
539098005 aobygao Loygnbols dgm@g bobgga®do dodob dmJdgwo Loddgbgdem bo@dgdols
dglododobo,  obyo®odo  Ygb@ygees T dsgnosh  Lgobdoy@o  Lodod@mgdols
aomgsolifobgdom.

15399690@0m Jmgsbby  Jodol bomGIsEoymo ©s@godmgs Vgoeagbl 85 3ad/d%, (15
Fanosbo gobdgm@smmdols 3g@om@om), mmgmols  bo@Is@onmo wo@godmgs 50 o d/d,
(14 ey - omgmmols boggs@ols mgms ®oibgo).

dgbmdols s dobo JmbLEA®YJzogmo gegdgbBgool Gmam@AE gOmosbo Log®Eomo
LolBgdol  aoobao®odgds 303309390 Jmpgendo  dgbegeos  LEsGogg®  ©o
©obsdoyg®  (bgoldy®m) bgdmdgogdsby  Lygdmogozodgdgmo s  @oigbbodgdyemo
303309F 9090 Losbgs®odm 3md3egdlols JIMPA CAMP 2014 a53mygbgdom (‘dgbygogols
Lbognobgbom  bmdgdo 716016381), dgdwgao ©o@go@mggdol asmgseolifobgdoon:

UEoG0gg00 ©5830003930;  Losbys®odm dopgendo  Fo@dmwygbognos 3
©5@Ag00mzol Labom.

11



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYYHO-TEXHUYECKUNI XXYPHAN «CTPOUTE/NILCTBO»

. _______________________________________________________________________________________________7
1) d9dogo - Jmbleagcogmo  gagdgbdgdol  Loggms®o  Fmbgdo +  os@sgols
bgbgohols Fmbo.
2) p®mgdomo Loby@danogo - dows Gob®gdols Fmbgdo.
3) @AMgdomo bobdmgeng:
o) @AMmgdomo  Lalbodggdmm  ©s@godmggdo CHUlM 2.01.07-85 " HAIMPY3KU W
BOSAENCTBUNA"  3bcdogno 3 dobgogom.
d) mmgeols Ps@godmgo.
bgobdog@o bgdmJdgogds Losbys@odm dmpgedo Fo®dmpygbomos 3 gH®MIsbgmologsb
©ddm9 30 gdg0 PsG30OMggdols Loboom:
1) Lgobdoydo bgdmdgegds "X" @g@dol aolfg@mog.
2) Lgobdoy®o bydmdgegds "Y' mgddol golfgdog.
3) LbgolLdoymo bgdmJdgrogds "X" @g@ddol gol{g@og.
303309F g0 Losbyo®modm Jmwgendo, dgbmbdol Iboe JmblEOYJ3090Td0  dogrgoms
056Fgmdolols  gomgsgolfobgdyemo obs  dgdpgao 3mddobszogdo;
S>) doMomso mobfymds:
I-  3yedogo + ©@ boba®danogo.
2-  3ydogo + @ bobdmgeng.
3-  9ygedogo + 095 @@ boby@ddemogo 109 @ bobdmgeng.
d)  3oblogym@gdygmo msbfymds.
09 dyedogo + 0.8 @ bobp®dawogo + 0.5 @ bobdmygang + gOmgGmo
Lgobdoy@o bgdmJdgogds.
obgo®odol Foddmgdolsl godmygbgdyao odbs LoJodmggarmdo dmJdgoo Loddgbgdbenm
be®dgdo /1,2,3, 15-19/ wo sbggs bbgs ©odbdomyg Lodgisbogdo Ggdboggdo ©obodbyemgdols
0@ gOs@ s /4-14/.
153dgbgden e ©o Lo3®mgJ@m LoJdoobmdsdo NOIRERIC bodygdomms
JoEgemdgools s domo MomEgbmd@ogo LEsGoLbE0gol dobgogom oy godbyxgmmgdm,
dgodangds  ogoliggbom, M3 bydmmndmdmgdygmo dggegdols o dgbmdo-bopygombdoms
20302 M9d5-25d@0g@gbdols Lodydomgdol @oibgol AosmEgbmds gobybdgmse dos@yamdls,
OIUPYOTCTE 0byLEA®os@yg@o 3563000 9oy Lobgerd{ogmgddo obgg9
Lbodo@mggeom@oi.  ofgoob  godmdpobs®y,  Lo®gdmb@m, ospeagbomo  ©s  godog@gds-
2od@0gMgool  bsdydomgool bO®sd o sdogg AML 0dsh, MM sbgmo Lsdydomgdo
9000l dbg®og dmombmgl  s@Jodgddm®-0gLbEsgasGm@gdolbs ©s  3mblLGOYJGHM®gdols
2obloggm@gdge 3mEbsl, boam dgm@gl IbGog go Lodygdomms Fo®ddmgds  @mam®g
FTgbo s353do@gdgemos o bodyxgdmsb, wwol Fgldoado owas sbogo msbsdgodmgyg
A9dbmmmaogdols s  domo  Yglodsdolbo  mobsdgdmgg  Loddgbgdarm  dobogngdols
2odmygbgools  bogombgdo,  Omdgmms  aobgomsdgbols s BoOMMIsLAGHoyg@0
20dmYggbgbols (0obgdagol) gOm-gom sbgm mobodg@mmgg dodo@mymgdsls Fo@mdmawygbls
3@ 0dg@yeo 3md3mbogoydo dsbsgngdo.
hggb  dogd  Ygoomgdols  dobboo  Jmygsbogros  dspomomo,  GMIgendoi
o glbB®odgdbymos  J mdoaoldo  sOLgomo o obosbgdymo  yosbydgols
30bLEAO Y0900l >0 gb5-Mg5d0o@s300ls o 3035290 3odE0g®gools
AOS030Ym@o s mobsdgdmgg  abgoo s Isbogrgdo.  Jggdmm  Fo@dmwygboenos
2osby®gol 3mblE®J30g00lL godsa®gds-aodmogdgdol GHswoioygemo bygdbo, @mdgols
Jobgogomsiz  yodop®gdo-godmog®gdols  Lodydomgdol  Ho@omgds  gobb@sbyaos
AOsozoygmo  dgmmegdom,  Losi M30bsdgBmbols  3mblE®yJiEogdol  godsa®gdes-
2ode09@gos bm@0gegds dombg ©sds@gdomo @ommbols gangdgb@gdol dogdmgdgdom,
dboe  3mblAOYJEosms  Ladygdom  33gmol aobdwon s obggg agmdgBBoygmo  ©s
Lboobgo®modem  Ujgdol  dgagerol  gbom.  ojgg  dmygobognos  o0pogg  aooby@dgols
3MbLAM 930900l sbogno s Mmobodg®mmgg dgmmegdom domo aodopa®gds -asdeogdgdols
bo3@mgJBm-bogmbl@@yJBm@am asowsfyzgdgoo:

12



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016

HAYUYHO-TEXHUYECKUN XXYPHAN «CTPONTE/IbCTBO»
N,

Lo3™ 9B M-LogmblEOYJBMO™ gosfyz9@gdo:

—

T
| 5 et 0 e s 0 e s o |
RmE® 9.8M500309@o0 JgmmE dom 3meod @ oo gm@m 10. 30d3nbogoygdo  dsbsggdom

BBz JgnmEgdoms s mobsdgr®mgg  3md3mbogoydo  3menodg@yao
doboagdom odog@gde-aodmog@gdols dgs®gdomo sbogobols bogydggenbg go 0d 33930,
dgdpgp0: 1. dogbgosgo@o 0dobs, @md doo sbobosmgdm  3b0dgbgermgsbo  @owgdomo
0golgdgdo, s5Lggg, yoohbosm dJmgemo @oyo Po®ygmgomo dbsdggdo, @gemsi dgodengds
d03o39mgbmm: 3mblE®@yjiool dsomo gymdo Fmbs (hggbl 3mbi®g@dyer dgdmnbgggsdo
18 Bmbs gommbols 3GmMRomol gengdgb@goo s @ommbol Byu@3g@o), Ibndgbgemgbow
YHmds@ggoo bodydomgdo, domo Jmb@ogolbs s Jmfymbdobsmgols Lodkodm L3giosgny®o
sbsao®gdo (dgoywgds, “dmmogmgys”, dgmgodgs s Ubgs), 3Gsd@oggmoe bdodsw
Ydengdgemos  ob  dognosh  Gmygmegds  s@sL{mdo  bgosdomgdol  dggdmgds  domo
30952 gds-g5d@og®gdol  Jobbom, Lodygdomms [Fo®dImgdol oo @M s Ubgs. 2.
3MbLEOYI30g00L  3mI3mboEoydo 3maodgdgeo doboegdom  aodoyMgds-aodeog@gdols
‘dgdnbgggodo  go dob  aobloggm@gdge  33005Ggbmdsls  Fo@dmowagbls ol, @®I Iols
aoohbos  gogomgdom  dowogmo  LodGgzosy  aok0dgeby, dzodg  Fmbs, o@  9dobos
op@gbogao a@gdmbs ©s gm®dmbool, dgbsdams bgboldog®o ggmdgddogemo Go@dol
30bLAOYJzogmo gargdgbBols godoy@gde-godog@gds s &9.

J3gdmm, bydomgddbg 11, 12 s 13 dmEgdgmos . mdogoldo s@lgdyemo Nel-gno
©gobols  Jo@bbols  @ommbol  3mbLEA®YJ30go0l  sOLgdmo  Fpamds®gmds.  dgbmds
>dgbgdygaos  1894Fganls, @9glo oG Jodgdm@ol  sangdlobodg mbgdmgols dogd. 2015
MGG YA  dgoygbogno  ©sliggbgdols dobgogom, JmbLEOYJ30gd0lL  doamdsdgmds
Lbog@mbol  dgdggemos  ©s  dzodg  Lgoldygdo  bgdmdgogdol  dgdmbgggsdoiz  go
dobogrmebganos  Logogmommm  gogygdo.  Fobolfomo gomgargdols s  dgosdgdomo
obogroboll  Logydgganbg g0 F@ooiogmo  dgmmegdols  asdmygbgdol  bogmoe
3°G0gd0m  989J3 @0 begds  bopgdbmdol  godop@gds-gomog®gos  mobsdgo®mgy
30330boog®o 3meodgdgeo dobosagbol aodmygbgdom.

s 78 I 7 TR AT

Fge

-‘."{ !.‘ ‘.- . 5
bgdsmgdo: 11, 12 s 13. J mdoemolido o@lgdyao Nel-gno mg0bol Jo@bbol Lo®esgol
aosoby@gol  JmblE®YJ30900.  Lydosmgdby  bomao  hsbl  gmdmbodgdygmo  @onmbols
90 9396@ 900l dgmds®mgmds (deog® Jm@mbodgdyemos mommbols mAGLlgdGo gangdgbdgdo).

13



1033G60IA)-BIIEN3IO0  JIGBOR(O  ,,33I6IBR(MdS”

SCIENTIFIC-TECHNICAL JOURNAL “BUILDING”  Ne1(40), 2016
HAYUYHO-TEXHUYECKUIA XXYPHA « CTPOUTE/IbCTBO»

bygdosmgdo: 14, 15 s 16. . Lemgosdo s@lgoygmo 3mbydgbdsmy@o H‘”E}ﬁ)mm Mdmg@gdols
dgaegdo,  OMIgams  godopMgdo-godmog®gds  aobbm@Eogmos  mobsdg®mgy o
0bmgsoyg®o  Ggdbmamaogdols  gsdmygbgdomn  @sdmegbody  Ferol [ob s w@gdog
Fomdso@gdomn g9bJzombod@gdl.

3. Rolid36d

egobomgols  Loo@mggerml  Ggdodm@osby, goblsggmdgdon g0 mdogrolido
oMol d@ogogno ogo®oygao, 3f3o39 ogoMoy@o o oboobgdbyao Fgbmds-boggdmdsbo,
OOdgeoms 203530 do-3ode0g@gds 5930 gdgeos, dsm  dm@ol  go  aoblsggmdgdyeno
gg®oemgdol wo@los: ol@m@ogemo dmbygdgb@omy®o s bydmmndmdegdygamo dgaagdo,
Losgodymamgdo, bimangdo, Logbmg@gdgaro Lobangdo, mgs@@gdo s bbgs. GmIgamms
>0Egbs-Mgodomo@siEols s godoa®gos-godmog®gdolsmgols  dobobdgfmbogros, @m3
sbgdaoa 0dbsl  mobodgr®mgg s 0bmgsiEog®o Ggdbmemaogdols yodmygbgds.

R90994999g00  Jobgdbg  sgodogeo  Igbmdbol  ogydbgds  godm@oibogl
SO Mobods®  xEgbsl, d3zoMEgds Jobo @bgggdol sA3o@yws, o>gdxmdglbgdl Jgbmdols
Lgoldmdgogamdsls s  db0dgbgarmgbos bOWOlL dgbmdols dpa®omdsl  bgdolidogdo
b9dmJdgogdols dodos@m.

Jbmgmmoml  Idogsa  JggysbsTo  0bFgblogdo  0bgdagds  sgo®ogen  dgbmde-
boggdmdoms  godog@gdo-godemog@gdols mobsdgodmgg  bg@bgdo  3md3mboigoydo
dobogngdols s b3gzosayg®o  [gdbmgdols  aodmygbgdom, GmIgamms  smgolgds  ©o
sbgdags  Mo3pgboedy dgngabos LoJodmggamdo.  wmgolbomgol, 93 ,,30my@glo“-0ls
doenolbdggom ¢339 ©ody9doggdygeos Msdwgbody 30mgdBo, Gmdmgdoiz  dgomsbbdgdyemos
0533390056 s Jobo aobbm@ogegds dbm@me MOl goJ@m@os.

hggb  dog®  hoBo®gdymo  sgo@oygmo  Ygbmds-boggdmdgdols  3md30yE O Yo
dmgeo®gdol, b3gEosmygdo aomgmgdols s domo  dgdoagbgemo  3mblE®YJE0gdols
05dod Y- gBMAIoM gm0 damIoMgmdol sbogobol bogydggaby  wowagbogr oJbs,
Omd bgdmon s{gdomo  sgo@ogeo dgbmds-boggdmdobo  9d39dwgdo@gdms godog@gde-
3ode0g®gdsbs.

P9bmbo-bo9dmdgdbg  o35M0gdol,  sbosbgdgdols s 350oLA®MRgd0l
‘dgdodgds  Fobobdgfmboaros  gobbmdogmegl  domo  aodog@gds-aodmog@gdols s
sdogg  @OmbL  Lgobdmdgegamdols  sdomangdol  abom. dog®ad,  Lgobdmdgogamdols
sdomagdols boko®mgds 9gbws gxolpgl os@s dodBm gobysemyg®o  smgsmoggdols
bog3dgger by, s@Modge, domo  gHOE Y0, YRO®M bdodo g0 Aodoy@Mgde-aodmog@gdols
©5]3990gdsMgdgao dgbmdols s dobo JmbLEA®yJizogool  3md3oydgageo Jmwgmols
©5 Jom0 oobyo®0dgdgdols sbogrobols  Logyydgge by.

obgom  0bEybEGosmYdo©  Aobgomemgdyge  Lobgandfogmgddo  Amam@gdoiss:
053mbos,  hobgmo, sdg@ogs s bbgs, boOGogmegds  0bmgsog®o Lodg360gG™-
B9dbogn®o s  Bgdbmmmaondo Losbenggdols Q0bsbLoMgods Lobgedfogml
Ibsdodg@om, Mol gg030dbsE CEgobsmgol gobozosh Lods@mggaml  bsdgibogmm-
B9dbogn®o oMol Foddmdowygbengdo.  Jgggbol g3mbmdogs wo  0b@gangd@gomydo
3m@Bgbaosamo  360dgbganmgbo  s360bgdols  LododBmgdols  [obodg  opagds, oy
gobamgl @@mTo g9 bobogl dbodadkg®sl Lobgadfoxgml Ib@owsb.
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TUnoBoro npoektuposaHus (LINTIM) MNocctpos CCCP, 1990. - 93 cTp.
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6. MarteHT Ne3325 [Ipysus, MIMK EO04B5/43. Be3banoyHoe NepekpbITUE W3 MOHOMUTHOIO
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Cno6opgsH, B. M. Tutok. — Knes : «®@AKT», 2008. — 280 c.
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17. 36 03.01-09 ,,093™bobs s ©306509@™boL 3mbliEMmJ30900”
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ORISR0 1LOABINGOL dIBCIEOL BIERIGGNIB0

o. BOIM3560, K. 33®d360dI
(LoJstrmggeoml @gdbogymdo 9boggdlLodgdo, 3. golsgst 77, 0175 mdogolo
LsJotmggene.)
@9b0nd9: XX boyyabol dmener soffangaaro goblboygm@gdom [o@dsdgdaamo
oy 396mbol  Bgfborarmgosdo.  sboands  999JB @3S G9d390 a0 0,
I@00%30,568009335,  SJBog@mds  Jobg@ommds  wsbsdsBgdds da  dmdmgdom
o@IoMydsd,  dobsdangdgaro  sgobows  bydB 069 S9Bmbgdol  Jowyds.  dsmo
JJbIegBo;00l gows 100 [aanby J9B0s, Jombywogs@ odobs, @Gmd Judsmds
@bgdom d)o;;0 JodsBa®m Somm39ddo s samgbonar gomgde do.
boggobder  bodgggdo: dswsaro  boddyoo0b dgBmbo @ 3999650, byog® @
J03903@ 5 b5 09g0 58000,  d03Gm3md 09, Jeaanoo@3erfbogrsGo,  mgom dgd g 0-
390500 3905mbo, Jb6BGS 000 g pagds, JoyGm 0500
L. 3JLO3SRKR0

domoao do@gols 59Bmbgdol godmygbgds §odygebo Fgbogbios aobps Jlmgaom
Loddgbgdemm  3Go]Bogodo.  ®dogdBgdol  sbodgbgdesw  Asdmygbgdymo  dgGmbols
Lod@gocol begs®o 40 Fanols aobdogenmdsdo, 1970 (erowsb 2010 (eools homgaom,
2o0bods  momJdol  4-xgd, odogg ©@AOML  @som@sBMG0sTo 09 doggdyeno
390L3gJHoeo d9Bmbgdols Lodd o3y yoobs®ws momJdol S5-x 9.

2. d0800)0R0 65VOK0

369050 dswoemo Lod@goaol dgdmbo (high strength concrete - HSC) Lbgs@olbgs
3900mEdo 0 eolbdgomes 3M0bGodosmy@s® Lbgoswslibgs dowamds. dgdmmsgsbyg-
dag@o  ogm  dowogro  Lod@goiol  dg@Bmbgdolomgol doaggiumbgdos oli  dg@mbgdo,
Amdgeoms Loddgzoaol beges®o  o@gds@gdmws (39996@0L do@3ol, aoboboagdmes B
40 geosbol, B 80 o 9g@m domogo gansbol dg@mbgdo. dbygdydo dg@mbgdolomgols
doeoen  do@go  mgmowbgh  begs®dl R/Ir=25 (R-Lod®gozg, 335, I - Lodygsmm
Lodygdog9,  O/F). gg@m3ol  LbEsbwod@ol  EN-1992-1-0l  0obobds@  Abydedo
9B ™Mbolomgol  owagbognos  ¢dswenglio genslo C 80/88 (I@obggendo  Loddzoiy
3oobp@d o, 3d60dgbgendo  —  g9dogyg®o  bodydgool), @m@s  domo  Fo@go
Lodjg®ogol dobgogomn s@ols D2,R/r =44,

930m30lL J399696do dowaogno LodGgzozol dgBmbo omgagds C 50/60 geoslbowsb
(d9Lgmdo—B 60, LsJotrmggenmdo—X). sbgmo dgBmbols  RIr=25. doygbgosgse sdobs
egobomgols 5@  a35J3b  g@mIbodgbgermgobo  bylBo  aoblobwg@gds, @mIgeno
d9B™mbo  gbps dogoimgbmm dowogro do@ol dg@BmblL. mydize 9339 @odmhbobgb
25bLs 3gmegoom  dswogmo  dodzol bg@Bmbgdo (ultra high strength concrete - UHSC),
dog @53 9O mIbodgbgermgbo s bomeno s@os bomdgedo, @mIgano  hogmgsgmm
3oblognm@gdom dospogro (bgdRgo3g) dodgol dg@mbow. bempog@mo dmbszgdgdom
Loggdo@mos 100 dy3s-bg dgBo Loddgocol dg@mbby, bmaxgd sbobgangdghb 150 I 3s-1s
s 150 d35>-bg IgBloE go. dog@dsd my dogowgdmn sdeols gx39Jdaco gbgdyools
356mbbmdog@gdols 3geomgdols s aogomgommobobgdm, mI wosbamgdoon 150 3o
LodH3goEol WAML oseobodbgds §yubjaool R=F(Gr) gJuE®gdydo, 35Tob goblsgym-
@go0m  dowsao  Lod@gozolb (bgdRgo3g) 09H™Mbo 9bws hogmgoammm 150 d3s-byg
3980 Loddgo30l, Goash slgmo dg@mboli 33ddgzol LoddgoEol ©sdaol bobosmo

0332090 (dgB™bo brgds dogosh boli@o).
04 gobgoboansgm dgBmbols @ gdbmermaools gobgoms®gdsls (3be. 1) dgodengds
53060dbmm, 25dmygbgdyano bgBmbols dmEyermdol bOEsLmsb gOmse  yoobods
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e
d9B™bol  LodB 309900, obloggm@gdom XX Loygygbol 70-0sbo {angdowsb. 3ol
dobgbos domsao Lod@gozol (39996@gd0l ©s dgdglgdgdols aodmygbgds, dgbsdanm
dobodogoy@o (/3 godwmds,  b9Hmbol  bodggol  au@dmeyoby oM 3oLmsb
‘830)031)36‘39@0 o obggg dgdpgao @mboldogdgdol godmygbgds:

Jog®mgogdofe — Jodog@ow sdBog@o Fa®omoolidg@logamo (20000 13%/y-wy)

SO, 5do@agdl dgBmbol Loddgozgl 25%-3g, 0dol godm, GmI Sdo@angdls

dgdgLgdols dgkowgdols (39996@0L Jgobmsb;

sbogro  momdols  Ly3gd- o  303g@3ealiGogogzs@m®gdol  godmygbgds, dom

dodol  3meogo®@dmbogs@gdol  dsboby. @mdgeoi  bEOwol  dg@mbols

Lod@ 3oL, badggol Fymol dgdggermdols dgdiodgdom 40%-Iwg;

dogOmomdm, odo@eagdl dgAmbol  Loddgozgl dmEyermdomo  olidg@loyao

sMdoMgdols 9539dBol dgJdboom;

©(d — odoao (yogdmmbmgboagdols dgd 36 gano.

donger @0y J399690do osligyen smols Gmbols goposdo@ods domsgno do@gzols (80
da3s> o dgBo) dgBmbol JmEymmdsd. d33M0g dgdglgdby odbopgdymo dowagno
dod3gol  bdgBHmbo  bmpswoe  gdm@bogrgds  Log@omm  3obmbbmdog@gdols @
Fomdmeygbogros dglsdsdol gobymazoamgdsdo (bob. 1)

B70..B120 gaosbol 39@mbgdol Lod@goiol s ©gum®ddsEool do@omswo

dobobosmgdargdo (Gg9303gbpo®gdeyen) 3boogoo 1
393 ®bols sbo B

Aohgabadegso 70 O R 110 120

Rp, N, 333> 45 50 59 65 75 &3
Rpi, N, da3s 29 3,25 35 3,75 4,0 4,25
Ep, N, 33> 41,5 42,5 44 45,5 47 48,5
Co' 105, dg357! 35 31 2,7 2,5 23 2,1
L* 1,45 13 1,2 L15 L1 1,0

*_ 3o09dmb 60..75% Ggbosbmdols O™

300

250 S, 10000
7o,
8000

200

150

100

50 4

0

1900 1950 2000
bob. 1. d90mbol Bgdbmemaools gobgoms®gdols Lgds (ho@bgigol dobgogom) L3 —
b3g@3aobBogogo@mmo; HPC — domsano Lod@gozol d9@mbo (high performance concrete);
SCC - mgomTgd i 3doggoswo dg@mbo (self compacting concrete); RPC — ds@aseno Lod@d ool
dgBmbo {gMomeolidg@loygemo sfdoydmo Jgdglbgdom (reactive powder concrete); UHSC —
25bLs3m@gdom domogo Lod@goiol (bgddgoizg) dgd™bo (ultrahigh strength concrete)
doogno  dodgol  dgBmbgdols  dgzengds  dgodangds  ogml  (39996G0lL 3ol
Lbodobobem  dggergdols  13.20% ((39996@0L  Lodsbolim  dggergds  dol  Lobgmodoby
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. _______________________________________________________________________________________________7
©5dm3oEgdygmgdom  dgoagbl  Lodgogme  1,5..339/d).  Lbydg@3gnsliGogogs@dm@ols
2odmygbgdolisls  dgladargdgamos  dggangdols  aopogds  Lodygsmme  1,3..1,7-x 9.
doogno  dodgol dgBmbgddo  dbodgbgermgeb @M@l msdsdmol  gmblE®yJEoyero
‘dggegds, OMdgeroi 0b@gblog@ow goms@MEgds 2odoa@gdols 3oMgga 2.5 egdo,
o 93l 860dgbganmgeb  Lowowpgl ©s  dgygdaos  dg@mbol  bos®ggo  dbodgdols
30905950

5930 gdgeE0s 5300 dbmm, MmI dgBHmboli Lod@d ool sdsegdom, o@ 33970
RoOamgddo  0bOEgds  (39996¢0L  godmygbgdols  gRgdHaemds,  go.  IEodEgds
3999630l bggo@omo bodxols dohggbgdgemo IR, 3a/dass (bsb. 2)

doogro  dodgols dgBmbgdol g3mbmdogy®o  9539dH O ®mdol  dggslgdol O™L
SYEOgdgE0s  303MEYm, @AM dswogno oMol dgBHmbol @oMgdygmgds odkoMmbgdls
B40 geoobiol dg@mbol  mo®gdymgdol. sdo@Gmd  g3mbmdogg®o  g839Jdol  dowgds
dglodgngdgemos  dowogno  do@zol  d9Hmboll  ogdomo  mgolgdgdol  dmenosbo
2odmygbgdom obgm goblE®ydEosdo, bowsi dobo asdmygbgds dobobdgfmbogoos,
dogogmomse ggdgodo (3be. 2)

1

. o

é s _—
o

w

o . 7 4

2 %

‘%\/8) 53 \

S 5

<o

g 4

20 © 80 80 100 120 140
3g@™bol Loddzo3g, d33d
bob. 2. 39996¢ 0L bggedomo bodx ol ©sdmgogdagemgds dg@mbols boddgoiz9by
1 — @odogo bodolbols dobogngdo; 2 — domo@o bo@olbols dslogngdo
dogomo Jodgol 3gHmbgdols godmyggbgdol g89ddn®™mds Lggdgddo 3bMogro 2

1igg®gool 3565898900, PsGgoOmgs> 850§, Lodsmeng 4,08
338 ®bols bggdol sGdoMgdol 3mgn0309bdo Vxnotgdomo
3=25bo 339mo, 33 (393> >&HT>GYHS) @00 g0 9ds
B 40 600 x 600 0,016 1
B 80 500 x 500 0,003 0,63
B 100 400 x 400 0,003 0,59
3. RUL336o

sbeoe  dJmdsgogdo  bg@Bmboli mgm@os, Fgdbmmmaos s godmygbgdols 3GsJE o0 e
doowgdls  dgdamd  aobgomsmgdols s  dgobo@hybgdls  [odygeb doamdomgmdsls  Lodgb
dobogngdls dem@ols.

doogno  do®3ol  dgHmbo  woE  ggmbmdogn®  989JBL  ImygiEgdl:  dgdodwgds
30bLAOYJ300L gggmo s dsbs, bado®gggero, (39396¢0L o s@Bo@Gydol badxo ws o.9.
dop®sd dolo godmygbgds hggbl Lgoldyd @gaombdo 3GMd@gds@y@os LobolGol godm
> be®do@oge ©em 9dgbRoEosl dmombmgls.

ROBIAOB IO

L. o, BoJmgobo. dgpmbols @gdbmamaos. mdognolo 2015. 358y 3.

2. 10. M. Baxenos. Texnomnorus 6erona. Mocksa. 2006. 500c.

3. KO.W. KnpeeBa CoBpeMeHHble CTpoUTESbHbIE MaTepuansl. PocToB-Ha-[oHy, 2010. 245c.

B.I'. barpakoB. Moaudumuposauusie 6eronsl. Mocksa. 2001. 400c.

I'.B. HecBeraes. beronsr. PoctoB-Ha lory. 2011. 380c.
A. A. Amnvos, B. B. Boporus. beronoseznenue. Mocksa. 2010. 424c.
EN. 206-1. Concrete. Part 1: Specification, performance, production and conformity.

NV e
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SUMMARIES

J. Gigineishvili, N. Intskirveli, G. Gedevanishvii, N. Kavtaradzee MODERN WAYS TO THE
PREVENTION AND MINIMIZATION OF RISKS RELATED TO PLANNING AND DESIGN
SOLUTIONS ACTIVITY OF HISTORIC AND MONUMENTAL ARCHITECTURAL MONUMENTS
DANGEROUSAND DAMAGED BUILDINGS.

There are alot of different purposes monumental architectural monuments in Georgia, most of which are in need
of urgent reinforcement, restoration, rehabilitation and restoration works. In recent years also are increased
dangerous and damaged residential and public buildings. As causes of accidents are usually named: changesin the
under foundation soils caused by man-made processes, malfunctions in their maintenance, improper operating
conditions and so on. In this case, the dangerous building is considered as a complex system, which has
undergone deformation and destruction, in bearing elements are originate cracks, often are damaged and actually
degraded construction materials and other components in load bearing structures.

In the paper is revealed ways and means of restoration and rehabilitation of historical monuments, as well as other
building technical research, based on their mode of deformation and versatile analysis by modern materials.

A. Chikovani, D. Gurgenidze. TRENDS IN HIGH-STRENGTH CONCRETE. Scientific-technical journal
“BUILDING” #1(40), 2016. Scientific-technical journal “BUILDING” #1(40), 2016.

The last decade of XX century has been particularly successful in concrete technology. New effective binders,
modifiers, and active mineral additives reinforcement by fibers, making it possible to obtain super strength
concrete. Their operational life is over 100 years, despite the fact that they are working in severe climate
conditions and aggressive environments.

T. Batsikadze, N. Murghulia, J. Nizharadze, V. Sokhadze, OBTAINING OF EQUIVALENT TO THE
INTEGRO-DIFFERENTIAL EQUATIONS DIFFERENTIAL EQUATION TAKING INTO ACCOUNT
THE OSCILLATION DAMPING. Scientific-technical journal “BUILDING” #1(40), 2016.

Is considered the system having one of the degrees of freedom at transitional modes. Great importance has the
taking into account of oscillation damping of the system.

The prevailing structural dynamics Vocht method does not answer on confirmed by many experiments
phenomenological facts, while by the so-called Sorokin method, at study the of the system behavior during the
transitional mode, one of the poles of the amplitude function describes the energy dissipation, and the other on the
contrary addition of energy.

In the paper caused by internal friction vibration damping is taking into account by a viscous-elastic theory of
linear continuity, which is determined by a mathematical model of the second order integro-differential equation.
P. Rekvava, NECESSERY COMPONENTS OF EUROCODE 8 EN 1998 - DESIGN OF STRUCTURE
FOR EARTQUAKE RESISTANCE: NATIONALLY DETERMINED PARAMETERS. Scientific-technical
journal “BUILDING” #1(40), 2016.

In the European Standards for design of the buildings EN 1990-EN 1999 are given Nationally Determined
Parameters (NDPs) that take into account country specific climate, geophysical, geological, seismic, design and
construction conditions. The set of 10 European Standards contain 58 parts and 1506 NDPs. In the article is
represented statistic analysis of NDPs that were left open in Eurocodes for national choice, mainly for Eurocode 8
EN 1998. Implementation of the European Standards in Georgia must be realized on the basis of complex
program of working out NDPs and preparation of National Annexes with participation of local authorities taking
into consideration experience of EU Member States situated in seismic regions.

|.Kvaraia, |.Citadze. Production possibilities of cement-cotton irremovable casting like castingsin Georgia.
Scientific-technical journal “BUILDING” #1(40), 2016.

The article discusses a new type of irremovable casting production and usage possibilities in the Georgian
manufacturing market.

Z. Kvinikadze, T. Kokaia. Mutual correspondence between volumes of two related figures. Scientific-
technical journal “BUILDING” #1(40), 2016

From elementary geometry is known , that if any plane, parallel to the given plane intersects two surfaces on
the figures, the areas of which are equal or proportional, then volumes of given surfaces are equal or proportional.
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R. Imedadze, M. Kiknadze. IMPROVEMENT OF STEEL STRUCTURES SAFETY BY THEIR
REGULAR TEST. Scientific-technical journal “BUILDING” #1(40), 2016

In the article authors show the necessity of the study and examination of the metal structures, at certain intervals,
to avoid the failures structure in order to prevent rupture. The authors make recommendations in the sequencing
studies, local and wide-scale damage, the elimination of their methods, the use of appropriate tools and reporting
of it.The authors show that in non-controlling of structure state and neglecting the damages, would cause losses
that would have been avoided due timely response. The authors provide recommendations and conclusions
dedicated to the issue of article.

Setting of surfaces in required position is possible by using of affine transformations. In this article practical
applying of this statement is shown, which may be used in machine-building designing process. Some examples
are also considered.

M. Kechakmadze, f. Jghamaia, |. Janashia, f. Mariamidze CONCRETE CANVAS AND ITS APPLIANCE
IN CONSTRUCTION AND REHABILITATION OF MUNICIPAL FACILITIES. Scientific-technical
journal “BUILDING” #1(40), 2016

In paper are presented the features of concrete saturated fabric (concrete canvas), the description of its
technological process exploitation, is determined its exploitation sphere and advantages over the regular concrete.
Are determined and tested, on the base of the relevant standards, the physical features of concrete canvas.
Concrete saturated fabric — Concrete Canvas (CC) — represents the flexible canvas, which cure by soaking and
becomes thin, firm, waterproof and fire resistant concrete layer. CC is successful used in construction aswell asin
arrangement of decorative elements, and provides the significant economy of materials of construction, operating
and time resources.

M. Moistsrapishvili, L. Andguladzee. FEATURES OF ASSESSMENT OF RAIL TRANSPORT
ENVIRONMENTAL IMPACT. Scientific-technical journal “BUILDING” #1(40), 2016

In the article are considered the features of assessment of the railway transport environmental impact at design,
construction and operation stages.

Are analyzed on each stages source of the environment impact and expected value from the rail industry.

In the article is presented the schematic image of environmental impact value from the railway at design,
construction and operation stages at their normal operations and impact of anthropogenic accidents in the case of
track elements failure. Is proposed the review of measures necessary to stay within the boundaries railway
anthropogenic environmental impact.

Sets of further research directions to avoid railway transport functioning anthropogenic disasters.
M. Abazadze. MODIFIED CLAY-SLATE EFFECTIVE ADDITIVE IN GEORGIA COMPOSITE
BUILDING MATERIALSTECHNOLOGY. Scientific-technical journal “BUILDING” #1(40), 2016

In the article is stated the short analysis of application of non-metallic minerals clay-slate, obtained by concrete
low-temperature mode the active mineral additives. Are stated results of some experimenta studies

T. Gabadadze, |. Suladze. Fireproof expanding cements and solutions. Scientific-technical journal
“BUILDING” #1(40), 2016

Results of study of receipt technology and properties of fireproof expanding cements and solutions are considered
in the work. There are shown the areas of application, where fireproof expanding solutions will give us an
opportunity of thermal loss reduction and improvement of ecological state. There are given the results of study of
current processes of alunite expanding cement stone hardening during its heating and further rehydration. New
ways of receipt of expanding cement are shown.

T. Papuashvili, V. Jgamaia, M. Sulamanidze. RHEOLOGICAL PROPERTIES OF VISCOUS OF ROAD
BITUMEN. Scientific-technical journal “BUILDING” #1(40), 2016

In the present paper is considered the improved project of the standard, which includes the additional
requirements and are stated in line with European norms. In the latter, more detailed are stated the requirements
for various types of asphalt rheological features, in order to uphold a more objective presentation of the so-called
bitumen "behavior" in the content of asphalt. The new standard focuses on the dynamic viscosity up to 60°C,
kinematical viscosity up to 135°C and aging forecasts up to 163°C.
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L. Kakhiani, M. Tavadze. RESEARCH OF THE MECHANISM OF REINFORCED CONCRETE
STRUCTURAL ELEMENTSWORK AND RUPTURE. Scientific-technical journal “BUILDING” #1(40),
2016

In the presented article is considered a conducted by the variety of scientific research of reinforced concrete
structural elements mode of deformation for providing of the seismic load impacts and ensure operational
suitability. Is considered the case when on compressed element actually are acting bending moment, longitudinal
force and torque. It is known from literature that ruptured by earthquake buildings are caused by torque moment.
N. Rurua, L. Chkheidze. ANALYSIS OF THE JOINT GAPS STATE AND FORECASTING OF RING
TRACK RELIABILITY. Sientific-technical journal “BUILDING” #1(40), 2016

In this paper are considered the analysis of the joint gaps state and issues of ring track reliability forecasting. Are
analyzed joint gaps arrangement and maintenance existing normative documents, which can not fully meet the
requirements for the operation of 25 meter rails conflicting recommendations content. Are proposed joint gaps
values group method by the interval statistical series. Are defined picket temperatures actual compression drop
values . Based on the analysis of the joint gaps opening diagram are made conclusions and recommendations for
ring gauge reliability at occurrence of the minimum design temperature, on necessity of joint gaps call or
adjustment for completion of the works.

I.Kvaraia, Sh.Yancashvili. A practical example of caisson roofing arrangement of a concrete arch.
Scientific-technical journal “BUILDING” #1(40), 2016

The article discusses a practical example of caisson roofing arrangement of a concrete arch. It explains the
technological characteristics of this rare monolithic structure.

N. Rurua, L. Rukhadze. CONCEPTIONS ON AMENDMENTSIN THE METHOD OF RAIL ELECTRO-
CONTACT WELDING INSTRUCTIONS. Scientific-technical journal “BUILDING” #1(40), 2016

In the article are considered opinions on amendments of rail of electro-contact welding method instructions. Is
proposed joints welded labeling rules by movable rails welding vehicle, as well as test scheme for welded joints
control sample static lateral bending, with load application on top and bottom of rail.
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