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«OCHOBHbIMW XapaKTepucTukamm
apXUTEKTYPOIA (hOpMbI SBISKOTCS:
(hYHKLUMOHa/IbHOCTb, KOHCTPYKTUBHOCTb,
3CTETUYHOCTb, 3KOHOMUYHOCTb.»

B.E. MuxaiineHko, A.B. KallgHko

CoBpeMeHHble peLleHnsa 6e36a/104HbIX KOHCTPYKLUWIA NepPeKPbITUIA N3

MOHOJIUTHOIO efe306eToHa
(Npobnembl, OMbIT MPUMEHEHNA U HOBble TEXHUYECKIME PeLLeHus)
A. 4. TurnHenwsnnn, 3.H. Kpuctecnawsunn, N.E. Tumyenko, E.LL. Llouepus
00O «[MPOIPECW» NH)XeHepHbIii LLEHTP KOMMbIOTEPHOTO MOAENMPOBaHNSA Y NPOEKTUPOBAHNS

1. BBegeHue

B nocnefHee BpeMs B CeMCMUYEeCKMX panoHax [py3uy nonydyatoT — pacrnpocTpaHeHue
Xene306eTOHHbIe  KapkacHble  3[4aHWs W3 MOHONMTHOIO >kene3obeToHa € 6e36as04HbIMU
MePeKPbLITUAMMN.

ApXMTEKTOPbI YaCcTO Npej/iaratoT N1aHNPOBOYHbIe PeLLeHMS 3aBeJOMO He CEMCMOCTOWKME U
39KOHOMMWYECKYM HE BbIrofHble 13-3a O60MbLUMX MaTepuasibHbIX 3aTpaT, TpebyembiX [A/19 06ecneyeHns
YCTOMUYMBOCTA M CEACMOCTOMKOCTU 34aHusA. MpoM3BECTU KOPPEKTUPOBKY MOAO0OHLIX MPOEKTOB
OYeHb TPYAHO MO NPOCTOW MNPUYMHE — >KWUbLbl B OOMBLUMHCTBE XOTAT XWUTb B KBapTupe C
BO3MOXHOCTbIO  CBOGOAHON  MAaHUPOBKW. KOHCTPYKTOPY MNPUXOAWUTLCA UCKaTb  PasyMHbIl
KOMMPOMMUCC C OAHON CTOPOHbI Mexay Tpe6osaHusMM CHMIT No yCTOMUMBOCTU U NOXKENaHUAMM
3aKa3uMKa B OYeHb >KECTKMX rpaHuLax rnovcka MpuemsieMoro KOHCTPYKTUBHOIO PeLUeHWs 3TOM
npo6nembl.

MepBOe MOHONMUTHOE >Kene300eTOHHOee KapKacHoe 5-3TaxHoe 3faHue ¢ 6e36a104HbIMM
NepekpbITUAMA BbINo NOCTPOEHO B I. Tounucy B 1999r no yn. 3.Manvawsunm [1]. Mo cpaBHeHUIO C
KapKaCHbIMN 6a/IOYHBbIMU KOHCTPYKTUBHBIMU PELLEHUAMM XUbIX  3L4aHWiA, 6e36a/104Hble KapKachb!
NMEIT PAS apXUTEKTYPHbLIX N KOHCTPYKTUBHbIX NPENMYLLECTB:

- lnockue nepekpbITUS UMEKT O06LLYK0 MPUBEAEHHYHO BbICOTY B 2-3 pasa MeHbLUYH, Yem
MepeKpbITUA B KAPKaCHO-PUre/bHbIX CUCTEMaX —M3-3a OTCYTCTBUSA pUrene;

- Tnbkaa nnaHWpoBka KsapTWp. TlepekpbiTA C rNagKUMKM  MOTONIKAMKU  CNOCOGCTBYHOT
MPUMEHEHMIO CBOOOAHOM MMaHMPOBKM WM TpaHc(opmauuy MOMeLleHuidi nyTeM  YCTPOWCTBa
MOOU/IbHBLIX NEPEroposoK, He CBA3aHHbIX MO HAarpy3Kam >KeCTKO C NePEKPbITUAMY;

- KOHCOMbHble Y4aCTKM MNePeKpbITUA MO MepuMEeTPY MO3BONAKOT YCTPOUTL 60Jiee CNOXKHbIE
KOH(urypaumm  acafgHblX MAOCKOCTEN, YycTpavBaTb  JIOMKWUW, Teppacbl, BepaH4bl  6e3
[OMNOTHUTEbHBIX YCUIMBAIOLNX KOHCTPYKTUBHbIX 3/1EMEHTOB;

- Hannume rnafkoro notonka rno3sossfeT 0TKasaTbCA OT AOPOroCTOALLMX MOABECHbLIX MOTO/KOB,
YrMpOLLAeTCcs YyCTaHOBKa CNPUHK/IEPOB, BO34YX0BOAOB;

- CoKpalLeHre CBapoUHbIX paborT;

- DKOHOMUS CTanu,

- 3HaunTeNnbHO YNpoLLatoTCA onanyboyHble paboTbl U YMEHbLUAETCH Pacxof MaTepuasnos
onanyoku;

- BblcOKass TEXHONMOrMYHOCTbL MPOLECCOB M COKpallleHWe CPOKOB BO3BEAEHUS KOJOHH, MAuT
MepPeKpPbITUA Y OCHOBHbIX BHYTPEHHUX MEPeroposok.

YKa3aHHble Bbllle MpPevMyLLEecTBa MO3BOMIAIOT NOMYUYUTh OOLLYIO 3KOHOMUIO MaTepuasibHbIX Y
TPYLOBbLIX PecypcoB MO CPaBHEHUIO C KPYMHOMaHeNbHbIMU U TPALULMOHHLIMUA  KapKaCHbIMU
304aHNAMN.

CyLLECTBYHOT pas/iyHble BapnaHTbl KOHCTPYKTUBHOIO peLleHns 6e36a04HOro Kapkaca:

-KOHCTPYKTMBHasA CUCTEMA C HATSXXEHNEM apMaTypbl B NOCTPOeUHbIX ycnosusax (MMC);
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-CUCTEeMA CO CKPbITbIM 6a/104HbIM apMUPOBaHVEM (HEMOCPEACTBEHHO B Te/e NepPeKpbITHA);
-COBCTBEHHO 6e36a/104HOE peLeHne NePEKPbLITHS.

OcHoBOI Ana pa3pabaTbiBaeMbIX MPOEKTOB 3[4aHWA C 6e36a104HbIMK MEPEKPbITUAMU Ha
OCHOBe COOPHO-MOHOMIUTHBIX KOHCTPYKLUWIA B MNOC/MefHee BPems MOCNYXWN0 KOHCTPYKTUBHOE
pelleHve, npegsioxeHHoe LIHW3M >Xunuwa B Havane 80-x rofos M HasbiBaemoe "Ky6”. 3T1a
cUCTeMa COCTOS/1a U3 TOHKMX KOJIOHH, BOCMPUHMMAIOLLMX BEPTUKA/IbHbIE M YaCTb FOPU3OHTaIbHOW
CeiCMMYECKO Harpy3kn 1 auagparm XecTKOCTU, Ha3Ha4YaeMbIX U3 KOHCTPYKTUBHbBIX COOBpaXKeHWi
M BOCMPUHUMAIOLMX 4YaCTb TOPU3OHTANLHOM CelCMUYecKoi Harpysku. [occtpoem CCCP Ha
cuctemy "Ky6” 6b11M HaNoXKeHbI CreaytoLLmne orpaHUYeHNs:

a) No aTaXHOCTYU (9 aTaxkKel Ana 8 6aNbHbIX paioHOB);
6) no 6annbHOCTM paiioHa cTpouTesbeTea (8 6anoB).

YuntbiBasi NOCNEACTBUSA Pa3pyLUUTESIbHbIX 3eM/eTpsiceHMin B ApmeHun (1988r.), AnoHun
(1995r.), Typumm, peummn 1 Ha TariBaHe (1999r.), rae MacCoBbIM paspyLUeHUsIM MOABEPIINCH
MMEHHO KapKacCHble 3[aHus, CyLlecTBYylOLee KOHCTPYKTMBHOE peLleHve 3faHuii Tuna "Kyb6”
BbI3bIBAET Y CMELMaINCTOB 60NbLUVE COMHEHUS B UX CEMCMOCTOMKOCTU. CnabbiM 3BEHOM CUCTEMbI
"Ky6" ABNAKTCA Y3/bl onupaHus 6e36a/104HbIX MNEepPeKpbITU Ha KONOHHbL. 3TU Y31bl TPebyoT
[OMONHUTE/NBHON TLLATENbHOW pacyeTHOW (TEOPeTMYECKON M 3KCMEPUMEHTa/IbHOW) NPOBEPKM Ha
MpaKT1Ke 1 NPOEKTHON NpopaboTKK.

Mpn yKa3aHHOW KOHCTPYKUMW Yy3/a COEAMHEHWUS KOMIOHH C HaAKOMIOHHLIMU NAUTaMK
MepeKpbITUN, XKECTKOCTb KapKaca 1 COMpOTMB/IAEMOCTb MPOAABNMBAIOLWMM Harpy3kam OrpaHuYeHsbl,
TaK KakK onupaHue HafKONOHHOW MANTbI NEPEKPbITUA Ha KOMIOHHY OCYLLECTB/ISETCA TOMbKO Yepes3
MCKYCCTBEHHO CO3/@HHbIA B YC/IOBMAX CTPOWUTENbHOW MNOLALKN  COEAVHUTENbHBIA  Y3en,
NOKaNM30BaHHbI B Mpejeniax MornepeyHoro CeYeHWst KOMOHHbI, FeOMeTpUss U KOHCTPYKTVBHbIE
0CO6EHHOCTN KOTOPOro He MO3BOMAKT BOCMPUHUMATL 3HAYUTENbHblE W3rMbaroLme MOMEHTbI Y
0CeBble Harpy3ku. Heo6XxoaMMOCTb YCUNEHUS y3/1a COeANHEHNS KOOHH C HaAKOMOHHLIMY NAMTamMu
MepeKkpbITUA  YBENNUMBAET JIOKa/IbHYHO TPYLOEMKOCTb MOHTaXa W 06wuiAi pacxog 6eToHa Ha
CTPOUTENbHON M/OLaKe.

2. OCHOBHasA 4acTb

Llenb HacToslLeil paboTbl COCTOMT B TOM, YTOObI Y4UTbIBAA BMSHWE Pa3NUHbIX Harpysok,
MaKCUMaNbHO CHU3UTbL O6LMIA BeC 3[4aHUA WM COOPYXXEHWS, COKPaTUTb BPEMS CTPOUTENbCTBA,
YMEHbLUNTL OOLIMIA pacxof MaTepuanos, YNy4yllUTb COBPEMEHHYH) apXUTEKTYPHYH MNIaHUPOBKY
BHYTPW 34aHNA U COOPY>KeHUst (faTb MPOCTOP TBOPYECKON MbICN B apXUTEKTYPHOW MNaHUPOBKeE)
NPV COXPaHEHUW HALEXHOCTN KOHCTPYKTUBHOM CUCTEMbI B LIE/IOM.

O3HayeHHas Lenb JOCTUraeTca Tem, YTo 6e36a/104HbIE NepeKpbITUA JO/MKHbI ObITh YCTPOEHbI
cnefyowmmM obpasom:

1. bBes3banoyHble MEPeKPbITUA U3 MOHOMIMTHOIO >Kene3o6eToHa (NA0CKMe KanuTenu) B MecTe
COeAMHEHMNS C KONIOHHOM B HUXKHEN YacTW MANTbI C ONYLLEHHOW YTO/LEHHON YacTbHo;

2. )Kene3ob6eToHHble 6€36a104HbIE MOHOMUTHbIE MNePeKpbITUA (NIOCKUE Kanutenn) B MecTe
COEZIMHEHUS C KOMIOHHOM B BEPXHEW YacTu MANUTbI C NOLHATOW YTOMLLEHHON YacCTbHO;

3. )Kene3o6eToHHble 6e36a/104HbIE MOHONMUTHBIE NMEPEKPLITUS B MECTE COEAMHEHNS C KONOHHOW 663
YTOJILLEHHOM YacTW NANTbI (CKPbITble KanuTenn);

4. XKene3o6eTOHHble 6e30a/104HbIE MOHO/IUTHBIE MEPEKPbITUA (MIOCKME KanuTenn), apMMpoBaHHbIe
YKECTKMMMN KOHCTPYKTUBHbIMM 3nieMeHTaMm (Puc. 2 a-e);

5. ApmMupoBaHME  Kene300eTOHHbIX  6e36a04HbIX  MOHOMIUTHBLIX  MEPEKPLITUIA  XKEeCTKUMU
KOHCTPYKTVBHbLIMW 3/1EMEHTaMK, YbW KOHLbl COEAMHEHbI 3/IEMEHTAMUN XXECTKOCTU U CO34al0T
CKpbITYHO Kanutesnb (Puc. 2 B,e);

6. Mcnonb3oBaHWEM MPOCTPAHCTBEHHbLIX apMaTypHbIX KapKacoB, YTO TaKXKe CO3L4aeT CKPbITYHO
Kanutenb (Puc. 2 X,3);

7. B cnyyvae apMmpoBaHUs >Kenie306eTOHHbIX 6e36a104HbIX MOHOMMUTHBLIX MepeKpbITUiA (NNocKue
CKPbITbIE KanuTenn) XeCTKMMU KOHCTPYKTUBHBLIMU 3/1EMEHTaMM, BO3/le WX KOHLOB BO3MOXHO
YCTPOMCTBO CETKM M3 TOHKOM apmaTypbl 3-5MM.
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ManTa 6e36a104HbIX MOHOIUTHBLIX MEPEKPLITUIA MOXET MMETb OAMHAKOBYHO TO/MLLMHY KakK Ha BCel
NOLAaAN NEePEKPbLITUS, Tak U B MeCTe CTbIKOBKM C KOJIOHHOW. 10CcKas KanuTenb B MeCTe COeAUHEHNS C
KOMIOHHOWM MOXeT ObITb BbITAHYTa BBEpPX, WM OnyLieHa BHWU3 (MpyY HeOBXOAMMOCTW ee YCTPOMCTBA U
Ha/IMYMN TEXHONOTMYECKOI BO3MOXHOCTMW).

PacueTHas LUMPUHA NIOCKUX KanuTenen, Kak npaBuio, 3aBUCUT OT PacCTOAHMS MEXAY KOJIOHHaMM -
L, TMNOB Harpysku. 415 TOAWMHbI MAWTbI-N MOHOIMTHLIX MEPEKPLITUA N MaslbIX U CPeAHUX BEIMYUH
Harpy3oK pacyeTHas LIMprHa KanuTenn MoxeT Konebartbesa B npegenax (0.15-0.3)L.

K KONOHHam  >Xene306eTOHHbIX 6e30a04HbIX MOHOMUTHBLIX MEepPeKpbITUA (MIOCKME W CKPbITble
KanuTenu) NpeabaBstoTCs Te Xe TpeboBaHMs, YTO U K 06bIYHbIM KOSIOHHaM 6a/I04HbIX MepeKpbITUNA.

Mpwn yBeNNYEHNN NPONETOB BO3HMKAET HEOOXOAMMOCTb B MOBbILLEHUM MPOYHOCTM NEPEKPbLITUI NpK
n3rmbe n Npyv NPOAABIVBAHMWN, @ TaAKXKE WX >KECTKOCTM MpW 3KOHOMMM 6eToHa. B 3tom cnydae
MPUMEHSAIOTCA pa3nyHble BUAbl 3PPEKTUBHBIX KOHCTPYKUMIA NEPeKPbITUIA: KECCOHHbIEe, MYCTOTHbIE,
pebpucTble ¢ 6anoyHbIMK pebpamu, pebpucTble C KOHTYpHbIMK pebpamu [2, 3, 4, 7, 8, 9]. Ona
KOHCTPYMPOBaHUA 31EMEHTOB 3AaHNs HEOOXOAMMO ONpPeLe/IUTL 3HAUYEHNS BOSHUKAIOLMX B HUX YCUIUIA,
BbINOJTHAS pacyeT HeCyLLei CUCTEMbI 34aHUA NPU LeACTBAN BEPTUKA/IbHBIX 1 FTOPU3OHTA/IbHLIX Harpy3o0K.
B HacTosee BpeMsi pacyeTbl HeCyLeli CMCTEMbI 3[aHWS Yallle BCero npov3BOAAT METOLOM KOHEYHbIX
3M1EMEHTOB, MPUMEHAA BblUUCAUTENbHbIE KOMMeKebl «J/TMPA CAIP», «SCAD», «Stark-ES» u gp.
PecypCbl  COBPEMEHHbIX KOMMbIOTEPOB  [AalOT  BO3MOXHOCTb  MOCTPOUTL  PAaCUETHYHD)  CXEMY,
MOZENVPYIOLLYIO 3[aHVe B Lie/IOM, YTO MO3BO/SET YYECTb COBMECTHYHO paboTy Haf3eMHbIX KOHCTPYKLMIA
C gedopmmpyembiM OCHOBaHMEM WU [pyrue OCO6EHHOCTW (haKTUYeCKOM paboTbl COOPYXeHWs. B Tom
C/lyyae, Korja ropusoHTasibHble Harpysku 3gaHus v feopMaumn OCHOBaHWSA He OKasblBaloT 3aMeTHOro
B/IMSIHWS HAa HanpsHKeHHOEe COCTOSIHME KOHCTPYKLMIA NepekpbiTUS (YTO UMeeT MEeCTO, eCiv Hecylyas
cUCTeMa 34aHuUA BKIHOYaeT A0CTAaTOYHO MOLLHble ffpa U AvadparMbl XKEeCTKOCTU), BO3MOXEH pacyeT
KanuTeneli Ha [eliCTBME BepTUKa/lbHbIX Harpy3oK OfHOIT&XHOr0 (parMeHTa, BK/OYAKOLLErO
MepekpbITUe O4HOI0 3TaXa, a TaKKe BepTMKa/ibHble KOHCTPYKUMM (KOMIOHHbI M CTEHbI) Bbille- U
HVDKENEXaLLMX 3TaXEN C LUAPHUPHLIMK OMopaMu B CepefivHe aTaXka Mo aHanornu ¢ NpUGAKeHHbIMU
cXemamu, UCnosib3yeMbIMI NPU pacyeTe MHOTO3TaXHbIX pam [4,5,6].

B03MOXHble pa3HOBUAHOCTY KOHCTPYKLMIA XKene306eTOHHbIX 6e36a/104HbIX MOHOMMTHBIX NePeKPbITURA U
BapuaHTbl UX apMUPOBaHUA NpuBeaeHsbI Ha Puc. 1, 2.

ApmMunpoBaHne 6e36an104HOro y3na (KOTopoe A0MKHO BbiTb MPOBEPEHO HAa MOMEPEYHYHO CUAY), CHUXKAET
AedopMaLym B MeCTe CTbIKOBKM MAUTLI U KOMOHHbI, & OTCYTCTBME GanoK YMeHbLUAET BPeMs U3rOTOBMEHUS
NepeKpbITMA, PacXof MaTepuvanoB M3L4enns W He NPensTCcTBYeT CBOOOAHON nNnaHWpoBKe. B MecTtax
COMPSHKEHNS KONMOHHBI U NANTLI MOTYT GbITb PAacMONOXeHbI MO [Ba 3/1eMEHTa XKECTKOI apMaTypbl, KOTOpble
MOTYT 6bITb MeX/y c060i1 COeAMHEHbI XXECTKOI apMaTypOii UK CTEPXKHEM 0ObIYHOM apMaTypbl.
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Puc. 1. PacueTHas cxema paspyLLeHuUs NInTbl BOKPYT KOMIOHHbI U Y3/ibl COEIMHEHNS 6€36amouHbIX
KOHCTPYKLWIA

YCTpPOINCTBO TaKOro Tuna Kanutenel LenecoobpasHo npy LUMPOKOM Luare nposieToB U 60/1bLUnX
Harpyskax. [ns o6bl4HbIX NponetoB (L=4-6M) 1 Harpy3oK B MecTax COMPSXKeHUs KONOHHbI U NANTbI
KO/IMYEeCTBO XXECTKOM apMaTypbl NPUMEHSIOTCS MO OAHOMY B KaXKLOM HanpasneHUu, KOTopble MOTyT
ObITb TakXke COefiMHEHbl MeXay coboi (Puc. 2 B, €). [Ana 06oMX TUMOB CKPbITbIX KanuTenen u3
YKECTKOM apmaTtypbl A/15 CEMCMUYECKMX PaliOHOB LieN1ecoobpasHo YCTPOMCTBO AOMOMHUTENbHbIX
CeTOK (KpOMe OCHOBHOM CeTKM pabouyeli apmatypbl) Ha KOHLEBbLIX Y4YaCTKaX >XECTKOW apmMaTypbl.
MeCTO 1 KONIMYECTBO PacrofioKEHMSA TaKMUX CETOK ONPeLenseTcs no pacyeTy.

[N pas3nyHbIX TUNOB 6e3purenibHbIX MNEPEKPbITUA NPU  NPUMEHEHUWN  BbIYUC/IUTENILHOMO
komnnekca «/IMPA CAIP» aBTOMaTtuyeckun CTPOUTCS KOHTYP MPOAABAMBaHWS, KOTOPbIA MOXET
ObITb OTKOPPEKTUPOBAH NO/b30BaTe/IeM. PacyeT norepeyHol apmMaTypbl MPOU3BOANUTCA Ha 3ajaHHYHO
peakLM0 B 30HE CTbIKOBKM C KOJIOHHOW. B COOTBETCTBYIOLLUMX C/lyyasX BblAaeTcst COOOLLEHME O
Heob6X04MMOCTI YBENNYEHUA TONLWMHBI NINTI, Knacca 6eToHa.

n_-r_ﬁ—i:-h;_.___;_n —1T it s T

»)

A

el . . _1

Puc. 2. BapnaHTbl 6e36a/104HbIX Y3/10B [/19 MOHO/IMTHOI O Xe/e306eToHa: 1- KOIOHHA U3 MeTaina unm
Xene306eToHa; 2, 3-apMaTypHble CETKW NANUTbI; 4- XKeCTKas apMatypa; 5-apmaTypHble KapKachl

Kak nokasann pesynbTaTbl MPOBELEHHOIO CPaBHUTENBHOIO YMC/IEHHOTO aHain3a, YCTPOWCTBO

0e36a/104HbIX MEPEKPbITUA B MHOTO3TEXXHOM 3[aHWN CYLUECTBEHHO B/IMSIET HA €ro AuWHammueckue

XapaKTepUCTUKW, BEeIMYMHBI TOPU3OHTANIbHBIX MEPEMELLEHWIA, MepepacrnpeseneHne YCUnuim Mexay

HECYLLMMM KOHCTPYKUMAMU, apMUPOBaHWE 3/M1EMEHTOB. B OTCYTCTBME Y3/10B MEPECeYEHNA KOMOHH U

purenei CHMxaeTcsd 06Las XecTKOCTb 3[aHWsi B TOPU3OHT&/IbHOM HarpasneHWK, COOTBETCTBEHHO
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YBENMYMBAETCA POSib AnadparmM B BOCMPUATUM CEICMUYECKOA ¥ BETPOBOM Harpysku. [Moatomy B
6e36a/104HbIX NEPEKPbITUAX MO CPaBHEHWUIO C TPaAWLIMOHHBLIMW, B C/lydyae COXpaHeHUs MpueMemMoro
MPOLEeHTa apMMpPOBaHUA, AOMYCTUMbIX BE/IMYMH YCKOPEHWA W MEepemeLLeHnid OT [eliCTBUA BETPOBOM
Harpysku, HeobXxoAMMO YyCTaHaBnWBaTb, HanpumMep, AOMOMHUTENbHbIE AvadparMbl  XeCTKOCTH,
YBE/NNYMBATL CEYEHUS KOJIOHH.

Mpy MoAenvpoBaHUM peasibHbIX 334a4 Ha OCHOBE MPUMEHEHWUSA BbIYMC/IUTE/ILHOTO KOMI/IEKCa
«IMPA CAIP» [12] paccmaTpuBa/MCb CrefytoLiMe BapuaHTbl YCTPOWCTBA HECYLUMX KOHCTPYKLUWIA B
Xnnom komnsekce Ha yn. Kepun B Téunucu: 1. MHOroataXkHoe 3faHve ¢ 6a104HbIMY NEPEKPbITUSMU U
Avaparmamm XecTKocTu; 2. To Xe, C YCTPONCTBOM 6a/10K TONBKO MO KOHTYPY MepekpbITis; 3. To xe
3AaHvie 6e3 6anok; 4. BapmaHT Ne3, HO C pasBMTLIMU KOJIOHHaMV B MOMepeyHoM (HavMeHee YXECTKOM)
HanpasneHuu (Y) — cedeHnem 100X50cm BmecTo 50x50; 100X60cm BmecTo 60x60.

B TabnuLe nokasaHbl NOCYATAHHbIE OCHOBHbIE PE3Y/bTaTbl MO KKLAOMY BapUaHTy:

ApmunpoBaHue
Ne BapuaHTa T1X,c. T1Y,c. MepemetleHne X, cm | TMepemelleHne Y, cM HIDKHUX KONOHH, %
1 1.86 2.34 26.5 43.1 1.61
2 2.02 2.52 30.3 47.4 1.87
3 2.16 2.58 32.8 50.6 2.58
4 2.05 2.39 30.6 44.9 1.84

3 Tabnuubl crefyeT, YTO HaMMEHbLLIAA XECTKOCTb 3[aHNA U HanbosibLLee apMUPOBaHNE HUXKHUX KOJIOHH
MMeeT 3[jaHue, 3arnpoeKTPOBaHHOE M0 BapuaHTy 3 — 6e3 pureneit. 4-i BapuaHT C pasBUTLIMU CEHEHUAMU
KO/IOHH B MOMepeYyHOM Hanpas/feHUy UMeeT Hambosnee G/M3KME XapakTePUCTUKW C BapuaHTOM 3, rae
Ganky yCTaHOB/IEHbI MO MePUMETPY NAUT MepeKpbITUiA. MOXHO CAenaTb BbIBOA, YTO B Cly4ae
Heo6X0AMMOCTY OTCYTCTBME 6aNOK MOXHO KOMMEHCUPOBaTb AOMOSHUTENbHBIMUA KOHCTPYKTUBHbIMU
MEPONPUATUAMU, COXPaHSA NMPW 3TOM ONUCaHHBIE BbiLLe NpenMyLLecTBa 6e36a104HOro NepeKkpbITUS.

Puc. 3. O6LWmMin BU, 1 TUNOBOR 3TaX 34aHns (BapuaHT 1)

3. BbiBOAbI
1. CoBpemeHHble pelleHns  6e36a04HbIX KOHCTPYKLMW OT/IMYAKOTCS MPOCTOTOM
M3rOTOBNEHUS N MOHTAXa, AT LUMPOKME apXUTEKTYPHO-NIaHUPOBOYHbIE BOSMOXHOCTM.

10
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2. B pesynbtate MpoBefeHHbIX HaMy NPaKTUYeCKUX WCCNefoBaHUA, YMCNEHHOTO
MOZENNPOBaHUsA, PEKOMEHALYEM TO/MWMHY MAWT AN 6e36a104HbIX NepekpbITUA HasHayaTb Mo
HUKeNnpuBeLeHHON (hopmyre:

hnp>= (BL1+L2) /100 rge L1 - 6onblwinidi NponeT, L2 - MeHbLUWIA NponeT.

3. PacueTHas WMprHa NNOCKUX KanuTesei, Kak NpaBuo, 3aBUCUT OT pacCTOSAHUS MeXAy
KOMIOHHaMu - L, TMNOB Harpysku, AN TOAWUHBI NAUTLI - h MOHONUTHBIX NEPEKPLITUA U MasbIX 1
CpefHUX BeNNYMH Harpy3oK OHa MOXET Kosnebatbcs B npegenax (0.15-0.3)L.

3. [na ceiicMMYeCKMX 30H CUATaeM LieiecoobpasHbIM NPUHUMaTL  KOMOUHMPOBAHHbI
KapKac, B KOTOPOM MO MepuMeTpy BCero 3aHus (B naaHe) 1 B MecTax pacnofioXXeHNs NecTHUL
yCTaHaBNMBAKOTCA Oasikn, a OCTaslbHas YaCTb KOHCTPYKTUBHOIO peLLleHne NPUHUMAaETCS Kak Ans
6e36a104HOr0 Kapkaca.

4.  BOonblUenponeTHble >Kene306eTOHHble 6e30a0UHble  MOHOUTHBbIE  KOHCTPYKLMK
MepPeKpPbITUA U MOKPLITUIA N3 MOHOMIMTHOTO Xene306eToHa MOryT yCTpamBaTbCA U3 ABYX NUT:
HUKHEN MANTbI, BEPXHEW MAWUTbI U CBA3bIBAIOLMX pebep, COeAUHAIOLLMX BEPXHWUE W HUXHUE
MNAMTbl Kak pebpa >XecTkocTh. Mexay pebpamu 006pasyroTcd MycToTbl, KOTOpble nNpu
HEO6X0AMMOCTIN MOXHO 3an0/IHUTL TEN/0-3BYKOU30/IALMOHHBIM MaTeprasiom;

5. TonwmHa pebep v NAWT, KX BbICOTA U apMUPOBaHUE OMPEAENsTCA MO pacyeTy C
Y4YeTOM COBMECTHOV paboTbl BCEX COCTABHbIX YacTeil KOMOMHMPOBaHHOW KOHCTPYKLMN.

6. [0 >KeCTKOCTHbIM KayeCcTBaM KapKac C 6eckanuTe/lbHbIM U C KOMOMHMPOBAHHBIM (C
KOHTYPHbIMW PUreNiSMK 1 C Auadparmamy XeCTKOCTU) NepeKpbITUEM He YCTynaeT 06blYHbIM
pamMHbIM Kapkacam, a B psifie ClyyaeB SBNAETCSH 3KOHOMUYECKU 6onee LienecoobpasHbIM.
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SUMMARIES

J. Gigineishvili, Elina Kristesiashvili, Igor Timchenko, Edisher Tsotseria. Modern Flat Slab
Construction of Monalithic Reinforced Concrete. Scientific-technical journal “BUILDING” #1(44), 2017
Flat slab construction of reinforced concrete frame buildings is widely spread out in Georgia due to its positive
features — architectural free planning, building height reduction, easier sprincler installation, cheaper and faster
installation of framework and more simple arrangement of reinforcement in comparison with traditional slabs
with beams. In the Paper the different technical solution of flat slab details are presented and discussed. An
equation for flat dlab thickness evaluation is proposed. A set of comparative numerical analyses of high rise
buildings with flat slab, perimeter beams, different diaphragm layout & column sections have been performed.
It was shown that in case of proper layout of shear walls and sufficient column sections the horizontal rigidity
of structure is similar to structure with flat slab. A special detail should be provided in column-slab
intersection zone for shear forces including the proposed patented original reinforcement detail of the column
capital.

L. Klimiashvili, d. Gurgenidze, A. Chikovani. REPAIR AND RESTORATION OF CONCRETE AND
REINFORCED CONCRETE. Scientific-technical journal “BUILDING” #1(44), 2017
The repairs of concrete and reinforced concrete structures gives the possibility by the relatively less resources,
to extend the term of its service life, to restore and rehabilitate the building.
T.Melkadze. ,,Assessment of the Thermal Endurance of Building Constructions”. Scientific-technical
journal “BUILDING” #1(44), 2017
The paper discusses the thermal endurance of the construction after thermal influence caused by the fire
during an emergency. It also identifies fire resistance of particular elements of the construction and the
ways to increase the endurance of a construction during a thermal radiation. In addition, the paper
determines the density of thermal radiation flow from fire, spread radius of thermal influence zone,
temperature coefficient decreasing solidity of steel etc.

M. Grdzdishvili, A. Kopaliani, |. Marigishvili. IMPROVEMENT OF BUILDINGS ENERGY
EFFICIENCY BY SELECTING THE OPTIMUM THERMAL CHARACTERISTICS OF BUILDING
ENVELOPES. Scientific-technical journal “BUILDING” #1(44), 2017

In the article are considered the issues of buildings energy saving by selecting the optimum thermal
characteristics of the building envelopes and studying the temperature-humidity modes of the structures that
are drawn up by these characteristics.
The study of this issue ensures the reduction up to minimum of the needs in heating power requirement or
completely neglected the heating systems of the buildings so that not to violate the normative parameters of the
microclimate of the premises.

R. Imedadze, T. Magradze, L. Beridze ENVIRONMENTAL DESIGN. Scientific-technical journal
“BUILDING” #1(44), 2017

In recent times, society has been highly interested in improving the environment in existing urban and
populated areas, as well as in cities expanding areas. But the society can only indicate the shortcomings and
express dissatisfaction with the existing situation. It is necessary to create an effective mechanism in order to
satisfy the demands of the society regarding to the normal protection of environment. If all professions are not
active supporters of the environmental system, then who will take over this role? Together with the society,
firstly in these should be actively involved in the architects, builders, metallurgists, transport workers and
representatives of other directions. In this article, authors tried to present their own vision of the issue, which
provides for the experience of the advanced countries of foreign countries.
I.Kvaraia A.Pirosmanishvili. The use of Small machinery and equipment in construction Industry.
Scientific-technical journal “BUILDING” #1(44), 2017

This article discuses case of using small machinery and equipment in extremely restricted conditions on
construction site, using of which simplified the process of construction.

B. Surguladze, N. Svianadze, L. Pirkurashvili. Pre-stressed Steel Frame Structure. Scientific-technical
journal “BUILDING” #1(44), 2017
A new type of pre-stressed steel frame structure is being reviewed, the structural solution of which is
distinguished from its analogues by the location of amplifiers for straining a coil using a new improved
scheme for its strain. By means of mentioned technical solution effective regulation of strains in all
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elements of the frame structure is achieved, as well as the reduction of material cost and the improvement
of operation conditions of the structure by increasing reliability.

D. jankarashvili. G. Danelia, D. Tabatadze. Deter mination of natural osciliation frequency by successive
approximation method in matrix form. Scientific-technical journal “BUILDING” #1(44), 2017

The article gives successive approximation method for determination of natural oscillation frequency in matrix
form. Using the formulas obtained add multiplying the identical matrices, the firat frequency of oscillation is
determined. These formulas are essily programmed for digital computera.

T. Batsikadze, N. Murghulia, J. Nizharadze. ON ISSUE OF SUSTAINABILITY OF CYLINDRICAL
SHELLS. Scientific-technical journal “BUILDING” #1(44), 2017

In the work is considered the cylindrical she stability axially symmetric problem. is selected The system of
private equilibrium equations of isotropic body in the displacements. With the Henkel integral transformation
the task will be reduced on the solution of common differential equations with constant coefficients.

Sh. Dolidze. The construction of foundation pits in weak soils using the "wall in the ground” method.
Scientific-technical journal “BUILDING” #1(44), 2017

The article considers the existing methods of constructing pits and foundation of buildings in weak soils, the
main technologies of foundation construction in weak soils. Lonolithic, prefabricated-monolithic and
prefabricated versions of the "wall in the ground" method. “Considered the area of application of the above
method and justified the inability to use the above method for erecting a foundation pit in water-saturated
sandy and floating soils.

T. Makharashvili, G. khoperia. Retrospective analysis of construction of residential areas in Soviet
Thilisi in 1950-70 years. Scientific-technical journal “BUILDING” #1(44), 2017

Summary: The article discusses and analysis the construction of large residential areasin Thilisi in years
1950 to 1970, it is possible to use this analysis to conduct apropriate modern projects, and establishe
constructione zones for modern residential areas.

D. Saginadze, G. Mikiashvili. Integrated design process for the buildings’ security. Scientific-technical
journal “BUILDING” #1(44), 2017

The critical concerns of the modern architecture are discussed in this article. The advanced architectural
approach requires taking into consideration the environmental challenges and threats from terrorist networks.
To tackle the chalanges and deliver a sustainable design, architects shall adopt values of integrated design
process, follow the international practice and experience in this field. The article underlines the consequences
of ignorance of such critical subjectsin design and planning process. Hereby it highlights the best practices and
experience developed by advanced countries. The article also points out the necessity of balance between
security and sustainability in the modern architecture.

M. Sulamanidzee MATHEMATICAL MODELING OF STRUCTURES OF ASPHALT CONCRETE
COMPOSITE MATERIALS. Scientific-technical journal “BUILDING” #1(44), 2017

Composite materials are widely used in the last period in order to increase the stability and wear resistance of
the asphalt concrete mixtures. Particularly important are the polymerbium binders, prepared on basis of them
asphalt concrete mixtures has significantly improved characteristics.

The application of mathematical modeling in the selection of composite materials structure has gained wide
implementations in road construction. The application of mathematical modeling gives the possibility to select
the optimal fractional composition of materials, ensuring their quality and reliability in operation and creation
of new materials with required properties.

Sh. Bakanidze, L. Zambakhidze, A. Charchkhalia, G. Shalitauri. Designing of the sustaining wall on

rocky and semi-rock slopes. Scientific-technical journal “BUILDING” #1(44), 2017

Is described the stability of including the rocky and semi-rocks layers slopes for the case when the inclination
of the layers are adjusted to the slope inclination and for the values of revealed stability deficiencies the
sustaining wall with counterfors have been tested on stability.

N. Areshidze, G. Areshidze, O. Giorgishvili. GEOLOGICAL FACTORS OF NECESSITY AND

PURPOSE OF SLOPE’S STRENGTHENING. Scientific-technical journal “BUILDING” #1(44), 2017

Accordingly of arrangement in the slopes and career borders the layers of mountain rocks is determined the
value of the angle between the slope’s horizontal inclination plane and layers when the slopes failure is
expected. The angle of shear between the contact of layersis also determined. In the case of the stated height of
slope is determined the value of layers angle of failure, at that permissible angle related to the adjacent layers
of border. With the conditions of non-fixed slopes stability is obtained the a angle of the total inclination of
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board. Are considered the geological and hydrogeological factors that cause the deformation of the slope and
the nearby areas. The geological factors of necessity and purpose of the slopes strengthening are described.
M. Moistrapishvili, A. Corelli. ANALYZING DYNAMIC INTERACTION OF "RAIL-WHEEL"
SYSTEM ON THE EXAMPLE OF GEORGIAN RAILWAY FOR THE DEVELOPMENT OF TRAIN
TRAFFIC SAFETY MEASURES. Scientific-technical journal “BUILDING” #1(44), 2017
In the article is considered the analysis of dynamic interaction of the "rail-wheel" system for the development
of train traffic safety measures on the example of Georgian Railways.

Based on the statistical analysis of the case on the Georgian Railway, is justified the importance of research
on the dynamic interaction of the system "rail-wheel" on railway transport.
Are determined the "rail-wheel" system subsystems and the consideration of each subsystem constituent
component in the aspect of the problems that are presented for solving of 4 problems: reduction of transversal
loads; reduction of vertical loads; reduction of contact stresses; improve of rolling stock dynamics.

In the article are stated the ways for improving of interaction of the "rolling stock-rail" system and the key
are defined issues to be firstly solved.
Sh. Gelashvili, T. Chigogidze. Prospects for the development of tourism in settlements with the status of
cultural heritage (On the example of the Ushguli community). Scientific-technical journal “BUILDING”
#1(44), 2017
This article is about saving of ethnocultural and natural landscape of community of Ushguli of up Svaneti and
necessary actions for future developments at tourism. This includes preservation and adaptation of monuments
and landmarks and creation of plan of research and regulation for land.
M. Begiashvili, N. Mumladze, T. Shubitidze. FEATURES OF PLANAR RECTANGLE. Scientific-
technical journal “BUILDING” #1(44), 2017
In the article is considered the construction by existing three points of fourth point on the circle that is placed
on the same circumference. In the obtained planar rectangle will be inscribed the circle. The solution of the
task is based on the properties of inscribed rectangle in the circle rectangle.
Z. Danelia, M. Topuria. EROSIVE BEHAVOUR OF SLOPE AND BED WATER RUNOFF. Scientific-
technical journal “BUILDING” #1(44), 2017
In the article are listed the causes of slope erosion (factors) and are analyzed the role of each of the erosion
processes.
G. Chokhone€lidze, Sh. Bakanidze, Bashar Bdulah Al-Ilmam. INCREASING OF SUSTAINING WALLS
LOAD BEARING ABILITY BY HORIZONTALLY ARRANGES PILES. Scientific-technical journal
“BUILDING” #1(44), 2017
Is considered the issue of increasing of existing and design sustaining walls load bearing ability by arrangesin
its lower part of the horizontally positioned monoalithic reinforced concrete piles when due the restricted
conditions are impossible to arrange the sustaining wall with the necessary overall dimensions.
I. Chanturia. The main peculiarities of strengthening the architectural monuments. Scientific-technical
journal “BUILDING” #1(44), 2017
In the work are considered the peculiarities of designing some of the Bagrati Cathedral elements and their
impacts on total structure stability.
G. Makhatadze. SPECIFICITY OF GEORGIAN TERRITORY RELIEF AND ITS CONSIDERATION
IN RESETTLEMENT, ON THE EXAMPLE OF RIKOTI - ZESTAFONI SECTION. Scientific-
technical journal “BUILDING” #1(44), 2017
Georgia is a mountainous country. 82% of its area is mountainous and is "folded" with ranges, mountains and
ravines. The country itself can aso be considered as one of the largest "ravine" - with Greater Caucasus
mountainous system in north and Minor Caucasus in the south that is divided by Likhi Ridge to the west and
east parts. Exactly thisis the main railway line connecting west-east Georgia. Due to the complex nature of the
mountainous terrain, the topic of the towns development is quite relevant, especially today when the problem
of modern Georgian architecture remains unresolved. In addition, the unique landscape of the country is very
important, which in turn requires a fascinating touch, especially on the example of valley such as the Rikoti-
Ubisa section.
I. Kvaraia. Arranging of reinforced concentrate wall of curved openings. Scientific-technical journal
“BUILDING” #1(44), 2017
The article discusses the technological process of the arrangement of reinforced concentrate wall of curved
opening, which is connected to the construction of non-standard mold systems.
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M. Moistrapishvili, A. Coréelli. ON POSSIBILITY OF USING BICLOTOID CURVES IN RAILROAD
TRACK. Scientific-technical journal “BUILDING” #1(44), 2017

In the article is presented the issue of assessing possible clotoid design on railways and is carried out
comparative assessment of circular and biclotoid curves based on the modeling of the "rolling stock-rail"
system.

Are analyzed the results of the research on the mentioned subject and is offered the justification of biclotoid
curves application possibility in the railroad.

Is determined that in the biclotoid curve in case of radius from 600 m up to 800 m at rolling stock movement
with the maximum speed of 80 km/h the maximal values of lateral forces are up to 5-20 kN less than at
movement in the traditional circular curves. However, in the article also are stated the recommendation for
arrangement of pass railway of experimental testing area and on confirmation of full-scale test results with the
theoretical results.

Sh. Geashvili. International experience in sustainable development of cultural landscape. Scientific-
technical journal “BUILDING” #1(44), 2017

This article describes experiences of sustainable development of cultural landscape on the example of the parks
of the Cinque Terre and Val d 'Orciain Italy, as well as the village of Wendland in Germany, Lower Saxony
and the ethnographic village of Kizhma Mazenskogo area of the Russian Federation. A study showed that in
Georgia, for the redlization of landscape management, such as cultural heritage, it is necessary to develop a
unified strategy principles guidance of the State and society, in which concrete measures will be taken for their
protection, management and planning.

D. Bakradze, T. Amkoladze, K. Jincharadzee CONCRETE AND REINFORCED CONCRETE
TECHNOLOGY WITH APPLICATION OF COMBINED HELIOTHERAPY TREATMENT.
Scientific-technical journal “BUILDING” #1(44), 2017

One of the main components of the construction industry isthermal processing. The creation of the best quality
concrete and reinforced concrete products by economic heat processes, with the minimum cost of fuel and
electricity, will significantly reduce capital investment in the construction field. Based on this was developed
such type of equipment that more efficient utilities the heat. The subsegquent development of the concrete and
reinforced concrete manufacturing technology and the necessity of energy efficiency, made it necessary to use
aternative energy.

M. Tsikarishvili, N. Thatadze. Controlling of structural stability of stress and strained historical and

cultural monuments and creation an organized structure of diagnostics. Scientific-technical journal
“BUILDING” #1(44), 2017

In the article it is presented the principles of structural stability controll of stress and strained historical and
cultural monuments and substantiates the necessity of creating an organized structure of diagnostics.

A. Khatelashvili. Main Aspects of Strategic Defence Review of Georgia and Modern Information-
Technological Capabilities as a Source of Military Strength. Scientific-technical journal “BUILDING”
#1(44), 2017

Implementation of recommendation of strategic defence review is the main goal of Georgia. Limited resources
and variable security environment still remain to be the main challenge. Taking into consideration the above
mentioned, the goa of the state is to implement the recommendations of strategic defence review in a highly
balanced and regular manner. The mentioned activity will ensure the formation of professional, mobile,
relevantly equipped armed forces with effective management and structure compatible with NATO standards.
Armed forces of the mentioned type will ensure defence of the independence, sovereignty and territorial
integrity of the country, participation in international operations and will also render assistance to civil
authorities during natural and technological disasters. Georgia faces a number of threats and risks due to its
geopolitical location and variable security environment existing in the region. Further improvement of
defensive capabilities and transformation of the defense system is necessary in response to security challenges.

T. Makharashvili, G. kheladze. Foreign countries experience in Design and constructing of green open
spaces. Scientific-technical journal “BUILDING” #1(44), 2017

the research presents and analyses real life case studios from overseas realities, successful lange scale and local
projecst, Hereby, the strategic importance of sequence of decisions made by developed countries that have
enhanced the solution of landscape architectural task, rogether with accelerating tge ghowth of ecological and
economic advancement The experience of foreign countries shows that the comprehensive approach to the
problem proves to be more effective, rather than working in one specific direction.
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A. Sakvarelidze, N. Kandelaki. Shrinkage of concrete. Scientific-technical journal “BUILDING” #1(44),
2017

The following paper describes the issues of shrinkage researched. Experiment were conducted over cylindrical
specimens with diameter 70 mm and length 300 mm. Specimens were kept in environment of 100% relative
humidity during 28 days after preparation and afterwards were tested in environment of 100, 70, 50, 20 and 0%
relative humidity.

The shrinkage deformation changes of spiciment containing mousture were determined during the tests.
Mechanism of concrete were developed.

Nonlinear dependence of shrinkage of moisture content materials were proven.

Itisthefirst time that a universal model of concrete and solving nonlinearity of shrinkage over the entire range
of relative humidity is devel oped.

Theoretical calculations are in consensus with experimental data.

V. Loladze, Sh. Dolidze, |I. Garibashvili. New technology for building monolithic walls using the " wall in
the ground” method in water-saturated and muddy soils. Scientific-technical journal “BUILDING”
#1(44), 2017

In the article the invention is considered, which makes it possible to erect a monolithic pit wall in water-
saturated sandy and floating soils with the help of the so-called " "Combine", which is ajoint construction of
the forming element and the protective shell. The connection between the two elements of the construction is
carried out with the help of moving two-way rods, which enable to control the technological processes of
concreting. The protective shell excludes the possibility of contacting the internal form with the external
flowing soil.

Z. Mchedlishvili, A. Tabatadze. ANALYZING OF MODE OF DEFORMATION OF HAVING
PARABOLIC SECTION ROTARY DISK ON THE SHAFT. Scientific-technical journal “BUILDING”
#1(44), 2017

In the article are considered the strength analysis of existing in arbitrary machines rotary details: turbines or
electro-machines discs, and wheels that are constructed on the principle of solving axial-symmetrical tasks in
theory of elasticity.

G. Zalikashvili, M. Topuria. USE OF FINITE DIFFERENCES METHODS AT LIQUID UNSTEADY
FLOW IN PRESSURE PIPELINE. Scientific-technical journal “BUILDING” #1(44), 2017

In this article is considered the method of finite difference that gives the possibility by "hidden scheme” to
obtain a numerical solution of various tasks at liquid unsteady flow in the pipeline. The calculation is made by
nodes whose coordinates should be preliminary determined. The finite difference method by "hidden scheme"
gives the possibility to carry out calculations with a variable step independently of time in the length of step. In
addition, it is easy to abtain calculation results in graphical form.
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