NMPOrPAMMHBIE CPEOCTBA
anAa rEOTEXHU4HECKUX PACHETOB
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3A0 «NHxlMpoekTCTtpon»

Bbixo0 komnaHuu  «UHxXlpoekmCmpol» Ha  PbIHOK  Po2pamMmMHO20
obecrieyeHus 8bi3gaH ocmpol Hexeamkol O0CMYIMHbIX U MOHSIMHbIX pacyemHbIX
rnpoegpamMm 8 0OHOU U3 caMbiX CITIOXHbIX obriacmel UHXeHepHoU dessmesibHoCmMu —
nod3emMHoOM cmpoumernbecmee. VIMEHHO Mo aMmoMy KOMMaHus eblriycmurna cpasy
KOMriekc rpoepamMm, ¢ OOHOU CMOPOHbI He3asUCUMbIX, ¢ Opyaou - yda4yHo
dornonHsarwux opye opyeaa.

Huxe npusodumcss  onucaHue rnpoepaMm  Onid  pacdema  obwel
ycmou4ugocmu CKITOHO8 omkocoe U bopmoe KkomsioeaHoe GeoStab, rpozpamMmbi
pacyema oepaxdeHusi komnogaHoe GeoWall, u pacyuema aHKepHO20 KpereHuUs
kommnosaHoe GeoAnchor.

B HacTosilwee Bpems cCywectByeT MHOXECTBO METOAUK, MNO3BONSOLLNX
pewaTtb 3ajayM YCTOMYMBOCTM OTKOCOB M pacyeTa OrpaxaeHur KOTII0BaHOB.
Mexay TeMm BCe CyllecTBYHOLME MEeTOAbl OCHOBAHbI Ha «PYYHbIX» Bbl4UCMEHUSX,
TpebyoLlwnx 3HaAYMTENBHOMO BpPEMEHU U OnpegeneHHONn MNOAroTOBIEHHOCTU
creumanuncTos.

[dpyron nogxod OCHOBaH Ha MNPUMEHEHUW YHUBEPCAlbHbIX —« TSHXKENbIX»
pacyeTHbIX Komnnekcos, Hanpumep, Takux Kak PLAXIS wnnu ANSYS, kotopble
OCHOBaHbl Ha KOHEYHO-3NMEMEHTHbIX Mogenax wu obnagat  6onbwumn
BbIYUCNUTESTIBHBIMU BO3MOXHOCTSIMUM, HO Takke TpebyloT 3HaYNMTEeNbHOro BpeMeEHH
ANs  NoAroTOBKA MUCXOOHbIX [OaHHbIX WM euwe OGonblwen noaroToBEHHOCTH
cneunanncToB-pacyeTyYMKOB.

K coxaneHnvio oba nogxoga Bpsg nv MOryT OblTb NPUMEHEHbI  npwu
HeobXoOMMOCTU  OMepaTMBHOrO aHanusa 39(MPEMEKTUBHOCTM TON UMM NHOWN
TEXHOSIOMMN  KPEenJieHUd KOTJIOBAHOB, a Takke B CKOPOTEYHbIX YCIOBUSAX
NpoBeAeHNA MHOIMOYUCINEHHBIX TEHOEPOB, B KOTOPbIX MOCTOAHHO MPUXO4UTCA
y4yacTBoBaTb CTPOUTENbHLIM NPeanpUATUSM.

Bce nporpaMmmsil, paspaboTaHHble  crneumanucTramm npeanpuaTus
«nxlMpoekTtCTpon», OCHOBaHbl Ha WCMNOMb30BAHUM WHXEHEPHbIX MEeTOAMK,
KOTOpble AOCTaTOMHO XOpOLWO 3apekoMeHaoBanu cebs Ha npakTuke, agekBaTHO
oTpaxas MexaHn3Mm paspylleHns n gedopMUpoBaHUA rPYHTOBOrO MaccuBa, XOTHA
B HEKOTOPbIX Cllydasix, 6e3yCrnoBHO, MOXHO MNONy4uTb Bonee TOYHblEe peLleHWUs
C MPUMEHEHNEM KOHEYHO-3JIEMEHTHbIX MO EeSEN.

[Mporpammbl MO3BOSIAIOT BLIMOSHATL pacyeTbl C NPUMEHEHUEM MpPaKTU4eCcKu
BCEX TUMOB orpaxageHnn — u3 BypoHabuBHbIX cBan, Tpyb Gonblworo guameTpa,
ABYTaBPOBbIX U XXene306eTOoHHbIX 6anok, MeTanM4yeckoro LWnyHTa.
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Kpome TOro, BnepBble B OTEYECTBEHHOW MpaKTUKe NOsiBMMacb BO3MOXHOCTb
pacyeT OrpaxparLlmnx 3MEMEHTOB, YCTPOEHHbIX C MPUMEHEHMEM CTPYWHOWN
TexHonormn. Tak, HanpuMmep, nNporpamMmma MNo3BOnsdeT pacCyUTbiBaTb OrpakaeHue
KOTNOBAHOB, COCTOSILLMX W3 OTAENbHO CTOAWMX, KacaTernbHbIX WM B3aUMHO
nepeceKkatLlmnXcs rPYHTOLEMEHTHbIX CBaW, apMMPOBaHHbLIX MeTannmy4eckumm
Tpybamum.

Bce pacyeTHble 3aBMCUMOCTM, 3asiOXKeHHble B MpPOrpamMmbl, OCHOBaHbI
Ha pesynbTaTtax 3KCNEePUMEHTOB M OMbITHbIX PaboT, NPOBEAEHHbIX COTPYLHUKaAMM
npeanpuaTUS Ha MHOMOYMCIIEHHbIX peasibHblX OObeKTax.

OTnnunTenbHoM  OCOBEHHOCTbID  NporpamMm  SABMASETCS  BO3MOXHOCTb
KOMI/IEKCHO20 peleHns 3adad MpOYHOCTM UM YCTOMYMBOCTM  OrpaxaeHus
KOTNoBaHa, no3Bonsiowas onepaTtuBHO oOueHuBaTb OOLLYD  YCTOMYMBOCTb
NOA3EMHbIX COOPYXEHUN — CKITOHOB, OTKOCOB Hacbkinen, GOpTOB KOTIOBAHOB,
aTaKkKe paccuuMTbiBaTb HECyLlyl0 CrMOoCOOHOCTb aHKepoB MO  pPasfUyHbIM
mMeToaukam pacyeta. [1poctoTa n ynobcTBo nHTepdenca nporpamMmm cnocobeTeyeT
ObICTpOM aganTauun Nonb3oBaTens.

CoBMEeCTMMOCTb MporpaMMm MO3BOSIIET WCMOMb30BaTb OAHU UM Te Xe
MCXOOHble [AaHHble (reoriormyeckoe CTPOeHue TFPYHTOBOrO MaccuBa, CBOMCTBA
PYHTOB, reOMEeTPUI0 COOPYKEHUS) ONA BCeX NporpaMmm, a Takke obMeHMBaTbCS
MeXay HUMW pesynbTaTamu pacdeta. OTO OCOOEHHO BaXXHO MNPU KOMMNEKCHOM
peleHnn 3agadyn YCTOMYMBOCTM WM MNPOYHOCTU OrpaxaeHus KoTnoBaHa. Tak,
Hanpumep, Tabnuua PU3NKO-MexXaHUYeCKMX CBOWCTB MPYHTOB, 3amnofiIHEHHas Ha
OCHOBE pe3ynbTaToOB WHXEHEPHO-reosIormyecknx M3blCKaHni, ABnSeTcss eauHOMu
ANs BCEX NporpaMmm 1 ee MOXHO pefakTupoBaTh U3 nobor NnporpaMmel.

GeoWall - nporpamma, KOTOpas MO3BOSISET BbIMOJMHATL NO3TaNHbLIA pacyeT
NPOYHOCTU OrpaxaaroLLLen KOHCTPYKUMKN KOTIOBaHa.
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Puc.1. BHewnnn Bua nporpammel GeoWall
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[Mporpamma No3BoONSAET BbINOSHATL Crefyolune BAObl pacyHeToB:

pacdeT [aBreHNs Ha CTEeHYy OorpaxgeHuss C y4eToM reoniorm4eckoro
CTPOEHNS rPYHTOBOIro MaccuBea U YPOBHS IPYHTOBbLIX BOZ,;

pacyeT YCTOM4YNBOCTU OrpaxgaroLlen KOHCTPYKUNY;

pacdeT 9M@EKTUBHbLIX 3HAYEHUA [Mrowaan rMonepeyHoro CceyeHus,
MOMEHTa MHEepUMn N Moayns rnpoaofibHOM XECTKOCTU Oorpaxgatomx 31eMeHTOoB
pasnuyHoro  TmMna —  OypoHabuBHbIX  cBasix, Tpybax, ABYTaBPOBbIX
N xxene3obeToHHbIX Hankax, rPYHTOLEMEHTHbIX CBasiX U T.4.;

pacyeT usrmbaroero MoMeHTa 1 nPoAOSbHOIO YCUITMA B OrpakaatoLLmnx
aremMeHrax;

pacdeT peakumn XeCcTKUX W yYnpyrmx CBA3eW B MecTax YCTaHOBKM
pacrnopHbIX CUCTEM U aHKEPOB;

pacyeT yCcunnim, JENCTBYIOLLNX B aHKepax.

[Mporpamma uMeeT BCTPOEHHbIA 3MEKTPOHHbIN CMNPaBOYHUK MO  (PU3IMKO-
MeXaHU4YeCKM XapaKTepucTnkam rpyHToB B cOoTBeTCcTBME C gaHHbiMu Cl1 50-101-
2004 «[lpoekTupoBaHne K” YCTPOMCTBO OCHOBaHUW W (PYHOAMEHTOB 34aHui
N COOPYKEHUN», a TakkKe 3IMEKTPOHHbIA CNpPaBOYHMK MO COpTaMeHTy Tpyo
n npodounnen.

GeoAnchor - nporpamMmMma, KOTopad npeaHasHad4eHa And pacdeta aHKepoB
KpeneHuns 60pTOB KOTJ10BaHOB, BblEMOK, CKITOHOB OTKOCOB 1 T.A.
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Puc.2. BHewnnn sug nporpammel GeoAnchor

[Mporpamma no3BonseT BbINOSHATbL pacyeTbl Ha OCHoBe Nbon BbIGPaHHOWN
METOOVKN PacYeTOB:
UHUNC MuHTpaHccTpos
dyHoameHTnpoekta MMHMOHTaXcnewucTpos
BCH 506-88
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DIN 1054-2005 (HemeLKne HOpMbl MPOEKTUPOBAHUS )

Bugbl pacyeToB, BbINOSIHAEMbIX C MOMOLLbLIO NporpamMmmbl GeoAnchor.
pacyeT HecyLen cnocoBHOCTM aHKepa Mo rPyHTY.
pacyeT AfMHblI KOPHA aHKepa No 3aJaHHOMY 3HA4Y€HUI0 pacyYeTHOW Harpys3Ku.
pacyeT XXeCTKOCTM aHKepa B 3aBUCUMOCTU OT reOMETPUYECKMUX N MexaHn4ec-
KNX NapamMeTpOoOB KOPHA aHKepa un ero T4ru.

pacyeT AnamMeTpa KOpHA aHKepa B 3aBUCUMOCTU reosyiorm4eckoro CtpoeHun4d
MaccunBa.

NMocne BbINOMHEHUS pacyeToB BC€ nMporpaMmMmbl TO3BOJIAKOT COXPaHATb
pe3yrnbTaTtbl pac4eToB B BUAE OTYETOB B 3JTIEKTPOHHOM BUE.

GeoStab - nporpamma, npeaHasHadyeHHasa Ons npenBapuTenbHON OLEeHKU
obLLeN YCTOMYMBOCTU OrpaxaeHust KoTnoBaHa NPpUMEHSIETCS.
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Puc.3. BHewHnn Bug nporpammel GeoStab

C nomowbl OaHHOW nporpaMMmbl  MOXHO  OMpeaeniuTb  MONOXeHne
MOBEPXHOCTU  CKOJIbXXEHUA C  MUHMMAlbHbIM  KO3(bpuuymeHTom  3anaca
ycTon4ymBocTn. PelleHne Takon 3agadm Heobxooumo, B MepByl0 oyepenb, Ans
pacyeTa OMWH TAr aHKepOB C Lerblo PacnosioXeHNs KOPHA aHkepa 3a rpaHvuen
Npu3Mbl O6pyLLEHMS.

Kpome Toro, nporpamma MoXeT OblTb MCMNOMIb30BaHa CaMOCTOATESNbHO AnNS
pacyeTa YCTOMYMBOCTW CKITOHOB HacblNen, oBparos, 60PTOB BbIEMOK U T.4,
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