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MOJE/THPOBAHHE PABOTbl BETOHHOH KPEITH
PEKOHCTPYHPYEMbIX BEPTHKA/IbHBIX CTBO/IOB

BbirtoriHeH aHam3 OCOOeHHOCTEH IPOeKTHPOBaHHA PDEKOHCTPYKLIMH BepPTHKA/IbHBIX
CTBO/IOB MAXT M pyaAHHKOB. ChopMyIHpOBaHbl TpeOOBaHHA K MOCTPOCHHIO MaTeMaTH-
YeCKHX MoJeseri PeKOHCTPYHPYeMbIX CTBO/IOB /IS aHa/lM3a HalpaXeHHO-1eqhOopMHpO-

BaHHOI'O COCTOSAHHA HUX KPEerIH.

KrroueBble cioBa: BepTHKa/IbHBIFT CTBO/, PEKOHCTPYKLIHA, GETOHHaA Kperlb, MaTeMaTH-

YeCKoe MoJe/THpPOBaHHe.

B HacToslIllee BpeMsi [IPU COOpY-
KEHUM BePTHKAIbHBIX CTBO/IOB
IIAXT OCHOBHBIM BWIOM KpeIld SIB/SeTCH
MOHO/MWUTHasE GeToHHas Kperb, O0ObeM
MIpYMeHeHMs1 KOTOPOM COCTaB/seT 6oriee
90% wux npotskeHHocTH [1]. AHamis co-
CTOSIHUS BePTHKA/IbHBIX CTBO/IOB  ILIAXT
Poccuiickoro 1 Ykpawntckoro /[loHbacca
[2—4] cBudeTensCTBYET O TOM, UTO Horee
70% rnyboKuX CTBO/IOB UMEIOT Hapyilie-
HUA Kperu, CBA3aHHBIE C YBe/IMYeHHeM
IYOUHBI paspabaThIBaeMbIX [OPU30HTOB,
YXYIIeHWeM TOPHO- M THAPOreo/ioryuye-
CKUX YC/IOBUI W B/IMSAHYA KOMIVIGKCA He-
raTUBHBbIX (PAKTOPOB, BBI3BIBAIOLIMX I10-
BhbIllICHHbIE HArPYy3KK Ha Kpellb.
OcobeHHO B HeEGMArorpUATHBIX YC-
MIOBUSIX HAXOAATCS COTIPSIKEHUS] CTBO-
noB. I'lo nanHeM [6], B HacTosiee Bpe-
M B cTpaHax CHI Haxoawtcs oKomo
200 maxTHBIX CTBO/IOB C HapylIeHHBIMU
Kperblo W apMUpPOBKOM. Hapyuenus
Kperu CTBO/IOB TPOSAB/AIOTCH, B BHZE
OTZAeNbHBIX TPEILIMH, CHCTeM repece-
KaOUIMXCH TpelnH, OTC/I0eHUHM, 3aKO-
710B, BBLIBA/IOB Kperu, OOPYIIEHWM yya-
CTKOB Kpelu [0 BMEIIAlIUX I10poa,
n3MeHeHrsa OPMBI TIOTNEPEeUHOro ceve-
HUMA CTBO/a M T.I. Kak TmokasbiBaeT
MPaKTHKa 3KCI/IYaTallik BepTHKa/TbHBIX
ctBonoB B [loHbacce [3—7], yacto BO3-
HYIKAIOT HapyYIIeHUs Kper U apMHpPOB-
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KU, Tpebvioliie MEpONpUATUIl MO HX
PEKOHCTPYKLIMM, KIacCHU(PHKALIMSA KOTO-
PBIX BBIMO/IHEHa B pabote [2].

KpoMe HeyIoBneTBOpUTENIbBHOIO  CO-
CTOSIHMSL Kpernyd U apMUPOBKH CTBO/IOB,
[IPUUMHON KX PEKOHCTPYKLIMK —MOXKeT
CTaTb pasBUTHE (PpOHTa TOPHBIX PaboT,
rpeaycMaTprBaloliee OTPabOTKYy HOBBIX
TOPH30HTOB, UTO TPHBOAUT K HEOOXOoau-
MOCTH pPacCeuek HOBBIX COINPSKEeHHH B
[IeHCTBYIOIIEM CTBO/IC WM €ro YI/IyOKU.

IIpu NpPoOeKTHPOBAHHH PEKOH-
CTPYKUMH BEPTHKA/ILHBIX CTBO/IOB He-
06X0AMMO YUUTBIBaTh Psa OCOHBEHHO-
CTei, CBSI3aHHBIX C BeleHUEM TOPHO-
CTPOUTENbHBIX pPaboT [0 PEMOHTY,
BOCCTAHOB/ICGHUIO, YCHU/ICHHIO, 3aMeHe
Kpenu U apMUPOBKH, a TaKke IpoBe-
[eHUS] AOTIO/MHUTENBHBIX COOPYKEHUHN
1 YriayOKu:

® HarpsaKeHHO-a1ePOPMUPOBAHHOE
cocrosve (H/C) HapyumeHHoro maccu-
Ba, BMeMIAIOIIEro PeKOHCTPYHPYEMbIi
CTBO/, CYIIECTBEHHO OT/MYaeTcs OT
H/IC MaccuBa, BO3HMKAIOIIero mpy Ho-
BOM CTPOMTe/bCTBE, MO3TOMY TIPU ITPO-
eKTHPOBaHUM PEKOHCTPYKLIMK  CTBO/IA
(0COBEeHHO HOBBIX COIPSKEHUNA U Yr-
nybry) crieayeT PacCUUTHIBaTh Kperlb U
apMUPOBKY Ha BO3/IEMCTBUE Harpysok
CO CTOPOHBI YKe HApYIIEHHOTO Macc-
CHBa;



® B 3aBHCHMMOCTH OT CBOWCTB OOKOBBIX
ropoa 1 Tra Kperm creora, H/AC mac-
CHBa Y Kperm MOXKET CYIIeCTBEHHO H3Me-
HATbCS C TEUEHWeM BpEeMeHH, [103TOMY
[pY NPOEKTHPOBAHUM KpeIm PeKOHCT-
PYMPYeMoro CTBO/a C/eayeT YUHThIBaTbh
|peorioruyeckrie CBOMCTBA Mopoa U Mepu-
o TIpeablayiel 3KCIVyaTaluy CTBO/A, a
TaKXKe IPOEKTUPYEMBI TMeproa 3KCIVIYa-
TallMK CTBO/Ia [10C/Ie PEKOHCTPYKIINMY;

® [IpU TIPOEKTUPOBAHUM PEeKOHCTPYK-
LMK BO3AYXOTOAIOLIMX CTBO/IOB HeOOXO-
VMO YUMThIBaTh (PAKTUUECKHM TeMriepa-
TYPHBIM PEeXMM MX 3KCIVyataumy (8], B
YaCTHOCTH, TIPY MepeKpervieHn Wi pe-
MOHTEe Kpernu CTBO/IOB, B KOTOPhIX Ha-
6monanock obneneHeHUe YCTbeB, C1eayeT
[peaycMaTpyBaTh [MPUMEHEeHHe MOPO30-
CTOMKMX GETOHOB M TOAAT/IMBBIX Y3710B
KPeIVIeHHs! 3/IeMEeHTOB apMHPOBKH;

® [IDOEGKTHPYEMble MeTObl PEKOHCT-
PYKLIMU [O/KHBI [IPUHUMATECA B 3aBUCH-
MOCTH OT YC/IOBUM Ja/IbHeMIller 3KCIVIya-
TalLMK CTBO/IA C YYETOM OLICHKU B/IMSIHHS
OUMCTHBIX PabOT, arpeccUBHbIX BO/,
CMIOKHBIX TOPHO-TEOTIOTMYECKUX YC/IOBUM
u T.1. Harpumep, ecnv wsBectHo, 4TO
CTBOoM B OyayiieM 6ymeT MoABepraThes
[TIOBTOPHOMY BO3IEHCTBUIO OUHCTHBIX BbI-
PaboTOK, HEeAOMYCTUMO YCTPOMCTBO TaK
HasblBaEMbIX «IATOK», T.€. 3arlO/IHeHMUs
6eTOHOM OT/Ie/TbHBIX YUACTKOB C OOOPKOM
paspylieHHONM Kpenu. «/laTku» SIBISIOTCA
Goree cnabbiM YYaCTKOM, UYeM OKpYKalo-
Ias Kperlb, Tak Kak I10 UX KOHTYPY CLIeT-
fleHVie C HeIOBPEekKACHHON Kperbio U Co-
[POTHB/ICHUE Ha OTPLIB  3HAUYMTE/TBHO
MeHbllle, YeM Y MaTepuasra Kperm. Kak
MOKa3bIBaeT OIbIT TMOANCPKaHUA BEepTH-
KasbHbIX CcTBO/IOB B [loHGacce [9], mpu
BAWSIHUM OUMCTHBIX BBIPAbOTOK, aedop-
MaLlK Kpery, Kak MPaBw/Io, BOSHUKAIOT B
|paHee OTPEeMOHTHPOBAHHBIX MECTax;

® [TOCKO/IbKY HapVIIeHWs Kpeny Hav-
6o/ee 4acTo BO3HUKAIOT B MecTax Iepe-
ceueHusl CTBO/Ma CabbIMK C/IOAMH [TOPOI
M Y CONpsiKeHHs C APYrHMH BblpaboTKa-
MU, AeddOpMalIMIOHHbIE HIBbI C/IeayeT pac-

rosiaraTb B IVIACTax YI/Isl, [VIMHHCTBIX
Cr1aHLIaX U 30Hax, OC/1ab/IeHHBIX reo/Ioru-
YeCKMMU HapVIIeHUsIMU, a TaKke Hero-
CPeACTBeHHO Ha/l COTPSKEHUSIMHU C OKO-
/IOCTBO/IBHBIMH IBOPAMH U TO/1 HUMUY;

® MPY [MPOEKTHPOBAHUN TEXHO/TOTHH
Y OpraHu3ally BeleHWs paboT Mo pe-
MOHTY W/IM 3aMeHe Kpery crieayeT Yuu-
ThIBaTh TaKHWe OCOOEHHOCTH, Kak: WHM-
BUAYA/IbHO-TUIIOBOM  XapakTep [POus3-
BOACTBa PaboT, GOMBIIYIO AOMO Maslo-
MeXaHU3UPOBAaHHBIX TPOLIECCOB B 00-
er TPYaAOeMKOCTH paboT, CTeCHeHHbIe
ycnoBusi paboOT MNpPU OTCYTCTBHUM CTa-
LIMOHAPHOTO  MecCTa, HeoOXOAUMOCThb
[pOBe/ieHHs PEMOHTa B KpaTdauiive
CPOKH BC/EACTBHE CHIKEHUS WHTeH-
CUBHOCTM  3KCI/IyaTallMk  [TOABEMHBIX
KOMII/ICKCOB, TI€PEeMEHHYI0 HWHTeHCHB-
HOCTb BBITIO/IHEHUS PaboT Ha OTACNBHBIX
BrZax OBOPYAOBaHMS, PacCPeaOTOUYeH-
HOCTh OOBEMOB PEMOHTHBIX PaboT [0
raybrHe CTBO/Ma U ap.

[IpaBunbHBIl BeIOOp criocoba pe-
KOHCTPYKLIMM CTBO/Ia 3aBHUCHT OT Ha-
[IeXKHOM OLICHKH XapaKTepa U Be/TUUHHBI
HarpysoK, AEHCTBYIONIMX Ha Kperb Mpu
ee aKcryaTaumy. [l1s NpUHATHA Hayd-
HO OOOCHOBAHHBIX TEXHUUYECKHX U Tex-
HO/TIOTMYECKUX PelleHH T10 PeKOHCTPYK-
LMY CTBO/IOB (DEMOHTY, YCW/ICHUIO KPery,
pacceuke HOBBIX COTPSKEHUH, YIyore v
[p.) HeOBXOAMMO OLICHUTh C/IOXKHBIICECS]
no Havana peroHctpykimn H/IC Bme-
IIAIOIIEro MOPOAHOrO MacCHBa U Kper
CTBO/IA Y MPOaHa/TM3UPOBATh [ePCIIeKTH-
BY ero M3MeHeHWsi B pesy/kTaTe Mepo-
MPUATHI TIO0 PeKOHCTpYKLmy. Harbornee
MIPOCTBHIM METO/IOM KaueCTBeHHOM OLIeHKH
H/IC TtBepabix Ten (MOpOAHBIX MacCHBOB,
CTPOUTE/IBHBIX KOHCTPYKLIMI U AP.) AB/S-
ercsl MaTeMaTHUecKoe MOJeNUpOBaHKe C
VCTIO/Ib30BAHUEM  COBPEMEHHBIX  ITTPO-
IPAMMHBIX KOMIVICKCOB, Pea/IH3YIOIMX
ypicrieHHsle  Metoabl  («/Tupa-Windows»,
Structure Cad, «MoHoMmax», Plaxis v ap.).

C yueToM BbIIlICIIePEUHC/ICHHBIX OCO-
GeHHOCTel, Y4eT KOTOPhIX HeoOXOoarM

111



[Py [TPOEKTUPOBAHHMK  PEKOHCTPYKLIMU
CTBO/IOB, MOXKHO CCOOPMY/IMPOBaTh OC-
HOBHble TPeOOBaHMA K NMOCTPOEHHIO
MaTeMaTHYeCKHX Moaelned pPeKOH-
CTPYHMpPYEMbIX CTBO/IOB METOAOM KO-
HEUHBIX 3/IeMEHTOB:

® LICTIONIb30BaHUe OOBEeMHBIX KOHed-
HbIX 3/IGMEHTOB, [TO3BO/SIONINX TOYHO
MOZICMUPOBaTh TE€OMETPHUECKYIO CXeMY
MMPYIMBIKAIOIMX K CTBO/MY COTIPSIZKEHUI B
COOTBETCTBHMM C UX Pea/lbHBIMH pa3Me-
paMHl U (POPMOM, a TaKKe YUUThIBATh
BO3MOXKHOE HM3MEeHEHHE XapaKTepHCTHK
ropoz Mo ryérHe CTBO/a;

® 3aaHve [peABapUTeNbHO Harlps-
JKEHHO-1epOPMUPOBAHHOTO  COCTOSIHUSA
MacCMBa, C/IOXKHUBLICrOCS [0 Hadala
PEKOHCTPYKLIMK CTBO/IA. DO/BIIMHCTBO
COBpPEMeHHbIX [MPOrPaMMHBIX KOMII/IEK-
coB ans ottetku H/IC nosBonsiioT 3ana-
BaTb He TO/IBKO HArpysKH, Mpu/iaraeMble
K 3/IeMeHTaM MO/IeNl, HO U KOHKPETHbIC
repeMelieHyst Y3noB. TakuM ob6pa3oM,
3HasA (PaKTHUECKHe CMEIIeHUs] KOHTYPa
CTBO/I@a U TPUMbIKAIOIIMX BbIPAbOOTOK,
MOHO 3a/1aTh HayasIbHbIe [epeMelleHys
Y3/I0B MOZJe/d W TO/NMYYUTh KayeCTBeH-
nyio kaptuay H/IC o momeHTa pekoH-
CTPYKLIHH;

® yueT KOHKPETHOM T'OpHO-TeO/I0TH-
YeCKOM M reoMexaHHUeCKol OOCTaHOB-
KM, KOTOpas 4acTO TMPUBOAMT K Hepas-
HOMEPHOCTH pacripe/ie/leHUs1 Harpysku
Ha Kperb BC/e/CTBHE CYIIeCTBEHHOrO
M3MEHEeHHsl CBOWCTB IepeceKaeMbiX I10-
poa 1o raybuHe, orpeaeneHHOro yria u
asuMyTa TMaAeHus T[opoad, I[epecekae-
MBIX CTBO/IOM, OOPa30BaHMSA MECTHBIX
ocrnabneHuil (TpeluH, BbIBA/IOB, YMEHb-
ILIeHWs TO/MIIMHBL Kperu v ap.) [10];

® aHa/IM3 AWHAMMKH  H3MEHeHUs
H/IC kperu u MaccuBa o mepe pac-
CeUKM, TPOXOAKU U KpervieHHs Co-
MpSAKEHUM WU Yraybku CTBOMa B CY-
IEeCTBYIOIIEM I1071e HanpsKeHud. [lu-
Hamuky usaMeHenuss H/IC MoxHO OT-
cneavTh, TIOC/IeNOBATe/IbHO CO3aaBast
psa Moaenew, OTpaxKaloluX pearbHoe
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U3MeHeHHe (POHTa TOPHOIPOXoaUe-
CKMX PaboT C COOTBETCTBYIOIIMM Ha-
7TIOKeHWeM HU30I10/1er HallpsKeHWn U
nedopMallnii;

® yueT He/IMHeWHOCTH paboThl TOPOoa
U MaTepuana Kpernu. [IporpammHbie
KOMIT/IGKCHl TIO3BO/ISIOT CO37aBaTh Kak
YIpyrve, Tak M HelMHeMHO aedpOopMu-
pyeMble KOHeUHble 3/IeMeHThl C OITHCa-
HUeM 3aKOHa He/WHeHMHOCTHU aedopMa-
umu. B 3aBuCHMOCTH OT CBOWCTB Kpernu
M BMeUAoIMX [Opoa HeoOXoauMO 3a-
[aBaTh TO WM WHOE YpaBHEHWe Hemnu-
HeMHOCTH aedpOpMalMU TP [IPU/IOKe-
HUW HarpysoK;

® MOJe/TUPOBaHKe Ipollecca Ha-
TPYKeHUs C Y4eTOM Peo/oTMUecKUx
CBOWCTB Mopod. Tak KakK A0 Hayania
PEKOHCTPYKLIMK U T10C/Ie ee OCYIIeCT-
B/IGHUS CTBO/I MOXKeT HaXOAMUThCH B
3KCI/IyaTallkU oAbl UM AeCATKU [1eT,
TO B 3aBHUCHMOCTU OT KOHKPETHBIX
roposa, MepecekaeMbiX CTBO/IOM, MO-
TYT TPOSABAATbCA B OOAbIICH U
MeHbIllel peo/lIorhnyeckrue CBOWCTBA,
YTO TakKke MOXKeT ObITh YYTeHO IpU
MOCTPOGHUHN MO/Ieny;

® yyeT TeMIlepaTypHOTO pexuMa pa-
6OTBl U Kpernu PeKOHCTPYHUPYeMOoro
ctBona. [IporpaMMHbie KOMITIEKCHI TIO-
3BO/IAIOT 3aZaBaTh TeMIlepaTypHble Ha-
IPY3KKU Ha 37IeMEHTHl B BU/IE aMIVIUTY/IbI
TeMIepaTyphl, YTO MoAe/IUpyeT BO3HUK-
HOBEHHE /OTIO/THUTE/bHBIX — TepMOHa-
MPsZKeHUM B KOHCTpYKLMAX. Heobxo-
AVMOCTb TIPU/IOKEHUsT TeMIlepaTypHBIX
Harpy3oK olpesensercs BeHTW/IALIMOH-
HbIM Ha3HaueHHeM CTBO/Ia U I/IYOHHOM
MOZIeIMPYeMOoro ydacTka [8].

® OrpefefieHHe pacueTHhIX CcoveTa-
HUM YCWINH, TO3BO/AIOLIee Y4eCTb, UTO
HeraTtuBHble (PAKTOPBI (HArpy3Ki) MOryT
[enCTBOBaTb HEOIHOBPEMEHHO;

® [IPOrHO3 YYaCTKOB CTBO/A IO I71y-
OvHe, Tae OXHWAAIOTCA MaKCHMa/lbHbIe
CMellleHHs] CTeHOK BC/eACTBUe 0Opaso-
BaHUsS MY/bAbl CABMMKEHHs OT OTpabo-
TAHHBIX FOPU3OHTOB (I/TACTOB WU PYI-



HbIX Ten). BosHMKaiolMe npu 3TOM a0-
TMO/THUTe/IbHbIe CMelleHHs MOXKHO ¢op-
MHpOBaTb Ha MoZend IyTeM 3adaHusd
riepeMellleHUil COOTBETCTBYIOIINX Y3/10B
(Mo naHHBIM (DAKTHYECKUX 3aMepoB)
Kperu U TMopoabl, UTO MpHBeneT K o6-
Pa30OBaHHIO COOTBETCTBYIOIIETO [0/
HalpsAXeHW! BCAeACTBUE YKa3aHHOTO
dakTopa.

YueT mnepeuncieHHbIX OCOHBEHHOCTeM
TI03BO/IUT B TO/IHOM Mepe OLIGHUTb CO-
CTOfIHMe MaccHBa IOpo/, XapakTep pac-
rpeaerneHysl HarpsikeHUM BOKPYT CTBO/IA,
MPOaHAM3MPOBaTh  OCOOGEHHOCTH  3KC-
T/IyaTalvyi CTBO/Ia T0C/1e PeKOHCTPYKLIUU
Y TpUHATb OOOCHOBaAHHBIC pPellleHHs 10
TexXHO/IOTUU U OpraHU3aLlMK PeKOHCTPYK-
LMW Kperv U apMUPOBKU CTBO/IA.
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