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Annotation: This article discusses the issues of natural formation and passage of earthquakes; the
history of the formation of modern earthquake-resistant construction, the analysis of modern anti-
seismic design solutions included in the current regulatory documents has been carried out.

It has been established that an earthquake is such a complex natural physical phenomenon
associated with irregular tectonic movements of lithospheric plates, strength and deformation
characteristics of the earth's crust rocks and their water saturation, continuous physicochemical
processes taking place inside the Earth, with its complex rotational movements and interaction with
other cosmic objects and dozens of other factors that are very different from each other in different
seismically active regions [1].

The opinion was formed that the best way to protect against earthquakes is high-quality
earthquake-resistant construction and timely preparation for them. This is done by systematically
improving the basic concepts of seismic impact, the principles of calculation, design and
construction of buildings and structures - that is, the norms of earthquake-resistant construction.
Therefore, the main attention should be paid to the safety of the structure, and not to the
establishment of the exact day and hour of its collapse. The opinion of C. Richter is well known: “I
do not like this pathological interest in prognosis. It distracts us from the already known risk and
from the already known measures that should be taken to eliminate this risk. We know where there
are places that are in danger and which buildings in these places are unreliable ", as well as the
opinion of American scientists J. Gere and H. Shah:" ... we can confidently predict that most future
earthquakes will not be predicted. " [2].
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Beenenue.llpn kaxaoM pa3pylINTEIbHOM 3€MIIETPSCEHHUH, HE3aBUCHUMO OT CTPAHbI, IZI€ OHO
MPOU30MII0, HEOOXOAMMO OPraHMW30BaTh CIEUUATBHYIO OJKCHEAWIHIO YUYEHBIX B 00JacTu
CECMOCTOMKOTO  CTPOMTEIbCTBA W  HMHXKEHEPOB —  MPOEKTUPOBUIMKOB.  [Ipuxomurcs
KOHCTaTHPOBaTh, YTO M3-3a2 OTCYTCTBUS HAJCKHBIX aKceneporpadoB U CETH CHIBHBIX IBUKCHHIA
rpyHToB Ha Bcer Tepputopun ObiBiiero CCCP, He ObUIO HAKOIUIEHO JOCTATOYHOE KOJUYECTBO
aKceJleporpaMM CHIIBHBIX 3€MIIETPACEHUH ¢ MarHuTyznoit M>5. Takue 3amnucu He ObUTM MOTy4eHBI
HU TIpu Amixa0ajckoM, HU Tpu TalkeHTCKOM, HU TIpHU 3emieTpsiceHusx Ha Kamuartke (1959r.), B
3anresype, B Jlarecrane (1970r.), Caxanune (1995r.), HoemGepsine, B ['azmu 1976 r. u 1988 r. Bo
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BpeMsi Tparnueckoro Cnurakckoro 3emierpsicenus 1988r. ¢ maruutynon M=7,0 noiaydeHa TOJIbKO
0JlHa aKceyeporpamMma Ha paccTositHuu okoso 30 kM ot snuneHTpal3]..

Bo Bpewms Jlomo-IIpuerckoro 3emnerpsicenus 1989 r. B Kanudopuuu,B Hoprpumxe (CHIA) B 1994
r u B Kymupo-Oxu u KoGe (Snmonus)B 125 myHkTax Ha rpyHTax ¢ paauycom 250 kM Obuin
MOJTyYeHbl TPEXKOMIIOHEHTHBIE aKkceaeporpamMmmbl 3emiierpsicenus. [Ipu aTom akceneporpadsl Obuin
YCTaHOBJICHBI HE TOJIPKO HA TPYHTAX, HO ¥ HAa Pa3HBIX IO BEICOTE YPOBHSIX KHIJIBIX U OOIIECTBEHHBIX
MHOTO3TXXHBIX 37aHUM, MOCTOB M IUIOTHH - Bcero moiydeHo 690 akceneporpamMm TIpyHTOB U
coopykeHHil. ONBIT M TMOCHEACTBUS Pa3pyLIUTEIbHBIX 3E€MJIETPSICEHUIN IMOKa3bIBAIOT, YTO MPHU
CTPOUTENICTBE M PEKOHCTPYKLUUHU CYIIECTBYIOUIMX 3JaHMA HEOOXOAMMO MPHAEPKUBATHCA
OOIIeTTPU3HAHHBIX TPUHIIUIIOB CEHCMOCTONKOTO CTPOUTENBCTBA, KOTOPHIEC SBISIOTCS SIUHCTBEHHO
HaJIe’)KHBIMU M BEpHBIMHU[2].

O npupone dopMHpOBaHHS W MPOXOXKICHUS 3EMJICTPSICEHUHYETIOBEUYECTBO 3HAET JOCTATOYHO
MHOT0, & O CEICMOCTOMKOCTH 3JaHUUHII COOPYKEHUN U CHUKEHUH YPOBHSI CEMICMUUYECKOTO pUCKa
3HAHW, UCCIICIOBAHUNU OMBITA, eMI¢ HEIOCTATOYHO. TONBKO IMOCHE pelieHHs TI00aTbHBIX 331ad
MOO0OECTIEUEeHUIO0 HA/IEeKHOW CeiiCMO3allluThl, YEIOBEUYECTBOMOXKEM OBbITh YBEPEHHBIM, YTO IpHU
OyIyIIUX 3eMIIETPSICCHUSIX YHCIIOKEPTB M YPOBEHb yiiepba MuHUMU3Npyercs. [loaTroMmy BOmpocs
U3Y4YEHUs, MCCIIECIOBAHUS,aHANIN3a, OLEHKH, NPOCKTUPOBAHMS, pacyera, BO3BEACHUS U
KBAJTM(UIUPOBAHHOWIKCIUTYaTallMM  CEMCMOCTOMKMX  3[aHUMl M COOpPY)KEHHH  SBISIOTCA
aKTyaJbHBIMH.

UtoOsl IIOHATH 54 OCMBICIIATH HUCTOPHUIO (dhopMupoBaHHUS COBPEMEHHOI'0
CEHCMOCTOMKOTOCTPOUTENLCTBA, HEOOXOJAUMO PAaCCMOTPETh MHUP CEMCMOCTONKHXCTPOUTEIIBHBIX
KOHCprKI_II/Iﬁ U B HUCTOPHUYCCKOM AaCIICKTC, BCIb 6OJ'II>H_II/IHCTBO HBBGCTHBIXHHeﬁ U NPUHIOUIIOB
pa3pabOTKH COBPEMEHHBIX MHOTOOOPA3HBIX KOHCTPYKIIMHOBUIA OTKPBITHI €Ile B TIIyOOKOH
JPEBHOCTU U NPUMEHSIOTCA 10 CUX IIOP.

OcHoBHBIE (GyHIaMEHTaJIbHbIE IIPUHIIHAIIBI pacuera, KOHCTPYMPOBaHUS,
[IPOCKTUPOBAHMA, BO3BEICHNS U JKCILTyaTallUy CEMCMOCTOMKUX 31aHUM U COOPYKEHUM, JICIKALNEB
OCHOBE HE TOJIBKO JPEBHUX, HO U COBPEMEHHBIX aHTHCEHMCMHUYECKHUX KOHCTPYKTHBHBIXPEUICHHUM,
BKJIIOUEHBI B JIcHiCTBYIOIIME HOpMaTUBHBIE OKyMeHThl KMK 1 npuBeneHs! Huxe:

celicMUYeCcKHe MacChI B 3KECTKOCTH OCTOBaA 3aHHA UKW COOPYKCHUA,
a TaKKC UX KOHCTPYKTHUBHBIX 3JICMCHTOB OOJI’KHBI OBITH

MPUHIIUIT CHMMETPHUH pacnpe/eseHbl paBHOMEPHO M CHMMETPHUYHO OTHOCUTEIBHO OCEH 1
MJIOCKOCTEW CUMMETPHH, MPOXOISIINX Yepe3 UEHTP TSHKECTH
COOPYKEHHS
HEOOXOUMO BBIACPKUBATH MPOMOPIIHOHATHHOCTh B TEOMETPUIECKUX
MPUHIIUIT TAPMOHUH pa3Mepax 3/1aHus, IPU ATOM JJIMHA WM BBICOTA €T0 HE JOJKHBI OBITh

Ype3BBIYAITHO OOJIBIIMMH

HPOEKTUPOBATH M BO3BOJWTH 3/1aHHSI WIIH COOPYKEHHS, KaK MOKHO
OoJiee JETKUMH, C ICHTPOM TSKECTH, PACIoI0KEHHBIM KaK MOYKHO
HIDKE

CTPOUTEIbHBIE MaTEPUAIIBl B HECYIIINX U OIPaskAAIOIINX
KOHCTPYKIHUSX 3[JaHUH TOJDKHBI IIPUMEHSTHCS IPOYHBIC, JIETKHUE,
o0J1a1aroIiye ynpyraMi CBOMCTBAMH, JIOJDKHBI HIMETh OJTHOPOJIHBIC
CBOMCTBA

HECYIIHE JIEMEHTHI KOHCTPYKIIUH JOJDKHBI OBITH CBSI3aHBI MEXKTY
co0oi, 00pa3yst 3aMKHYTBIE KOHTYPBI, KaK B BEpTUKATBHOM
HANpaBJICHNH, TaK U B TOPH30HTAIHHOM

MIPUHITATT
«AQHTUTSKECTH»

IMPUHIMII 3JITACTUYHOCTH

MIPUHIIKIT 3aMKHYTOTO
KOHTYpa

www.ejlss.indexedresearch.org 139 | Page



NEW HORIZONS OF SUSTAINABLE DEVELOPMENT: SCIENCE, TECHNOLOGY, INNOVATIONS
Special Issue

byHIaMEHTBI CEHCMOCTONKHX 3IaHUI WA COOPYKCHHH B UX
OTACJIbHBIC KOHCTPYKTUBHBIC 3JICMCHTLI JOJIPKHBI 6BITBI MMPOYHBIMU;

IIPUHIINII JIOCTAaTOYHO IIyOOKO 3aJI0/KEHHBIMHU; KeJaTeIbHO Ha MOJIATIUBBIX

(byHIaMEHTAIBHOCTH MPOCIIOMKAX MU CTICUATBHBIX KOHCTPYKIIMSX, 3aMEHSIOLINX Clla0ble
TPYHTBI, 47151 00ecre4eHus: OMHOPOJHOCTH U IIPOYHOCTH TPYHTOBOTO
OCHOBaHUs

MPUMEHSTD CIIEHUANIbHBIE YCTPOMCTBA, O3BOJISIONINE CHUZUTh
MHTEHCUBHOCTh KOJI€0ATEIbHBIX MTPOIIECCOB, MTEPEIaBaeMbIX OT
rpyHTa Ha yHIaMEHTHI U Ha 3[JaHHUE B LIEJIOM

MPUHIIMI CEHCMOU30
JSIUA

[Ipn oTcTymuieHMM OT BBIIIE MPUBEIECHHBIX OCHOBHBIX IPUHIHUIIOB, MOKHO BO3BOJHUTH OYEHb
BBICOKME M HECHMMETPUYHBIC 3/IaHUS M COOpPYKEHHUs, HO B TaKOM CiIy4ae HeoOXO0JIuMO
peycMaTpuBaTh KOMIUIEKC JOTIOTHUTEIbHBIX KOHCTPYKTUBHBIX Mep AJis oOecrieueHus Tpedyemon
IPOYHOCTH, YCTOHUMBOCTH, O€30MACHOCTH M [UIMTEIBHOM HKCIUTYaTallMOHHOW MPUTOAHOCTU
00BEKTOB NpHU 3eMIIETpsICeHUU. J{Is1 BceX ciydaeB MPEANojaraercsi, YTo KadecTBO JOJDKHO OBITh
oranuHoe. CoOmo/leHHe BCeX CEMH OCHOBHBIX IPHHIMIOB CEHCMOCTOMKOCTH TMO3BOJISIET
obecreunTh HOPMaTUBHYIO PabOTy TaKOW KOHCTPYKTUBHOM CHUCTEMBI M €€ AJIEMEHTOB, B KOTOPOM
HE BO3HUKHET CBEPXHOPMATUBHOE NEepeHaIpsukeHue[4].
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Puc. 1. Ilpunyun cummempuu; npuHyun 2apMOoHUuU; NPUHYUN «AHMUMAICECTIU»

B coBpeMEHHOM NIPOEKTUPOBAHMM CEUCMOCTOMKHUX 3JaHUNH U COOPYKCHUH HCIONIb3YIOTCATPU
OCHOBHBIX, IPHHIUIINAIBHO OTIUYHBIX JPYT OT Ipyra MOAXO0Aa:

» CO3JaHMCKOHCTPYKIIMKA  TIOBBIIICHHOHW  MPOYHOCTH,  CIOCOOHBIX  0€3  3HAYUTEIBHBIX
MOBPEKACHUUIIEPEHOCUTh  3eMIIeTpsiCeHHsI. [Ipu 3TOM3IaHMs HEOOXOIMMO YCHIMBATh |
COOTBECTCTBCHHO YI[OpO)KaTB, TaK ‘ITOGBI HC HpeB30ﬁTH3KOHOMquCKH OGOCHOB&HHBIG npez[enm.

» «IIacCHUBHAs CEHCMO3AIMTa»CHU3NUTh HArPy3Ky 3a CUYETOCIIA0JICHHUS CBSI3U MEXKIY TPYHTOM H
COOPYKEHHEMC HCIIOJIb30BAHUEM CEHCMO3AIIUThl WIN CEWCMOM3OJISAIINN,BKIIIOUAs: TIECUYaHbIe
MPOCIIONKH, TJIMHSIHBIC MOJYIIKH, KaMBIIIOBBICIIONCA, CKOJB3SIINAE IMOsACa U3 METAJUTHYECKUX
IJ1aCTUH, pe3I/IHOBbIe HpOKHaI[KI/I,IHapBI, SJIJINTIICOU DI, BOB,Z[yH_IHBIe HOI[YIHKI/I, pr)KI/IHBI.
[Ipocreiimuen3 ASTUX CHOCOOOB CYIIECTBOBAIM YK€ B TJIyOOKOW JapeBHOCTH. B
COBpeMeHHBIXYCJIOBI/IHX, y)Ke B 60.]'[66 CJIOXKHBIX MO,Z[epHI/IBI/IpOBaHHBIX BapI/IaHTaX, OHHU
AKTUBHOPA3BUBAIOTCS U MIPUMEHSIFOTCS B OTCYCCTBCHHOM U 3apyOC)KHOM CTPOHUTEIIbCTBE, TaK KaK
MO3BOJITIOT CO3/]aBaTh JICHICBBIC U HAJICKHBIC CEHCMOCTONKNE KOHCTPYKITUH.

» «aKTHBHAsICCHCMO3alIUTa»- 3JaHHWS OCHAINAIOTCSA CICIHAIBHBIMA yYCTPOWCTBAMH,KOTOPHIC
U3MCHAKT HUX AUHAMHUYCCKHC CBOﬁCTBa 1 BBIBOJAT H3 COCTOSIHI/IHpe?)OHcha. 3TO CaMBIﬁ
COBpeMEHHBIN U A()PEKTUBHBIA CMOCOO CO3MaHUS CEMCMOCTOMKHMX3JaHHM, TaK Kak B ITOM
cnyqae B 31aHUU YCTpaI/IBaIOTCSI pa3J'II/I‘-IHBIe CI/IHOBBIerI/IBOI[BI, ynpaBHHeMbIe COBpeMeHHBIMI/I
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KOMIIBIOTEPHBIMU CHUCTEMaMHU, 00padaThIBAIOIIMMUHA MECTE HH(POPMAIUIO OT MPOUCXOSIIETO
3eMIIETPSCEHUs. 3aHUSIU COOPY>KEHMsI, OCHAIICHHBbIE CHCTEMOM aKTUBHOM CEWCMO3alllUTHhI,
MONYYIJIMHAYYHBIH  TEPMHUH  «3JaHUSA-POOOTHI». Bmectre ¢ TeM, U3ydyeHHE HCTOPHUH
GOpMUPOBAaHUSM  PaA3BUTHUS  CEHCMOCTOMKOTO  CTPOUTENHCTBA  OOBEKTOB  IO3BOJISIET
KOHCTAaTUPOBATH,YTO ITO CaMbIi APEBHUIN CIIOCOO 3aIUTHI 3JJaHUHN OT 3eMJICTPSCEHUM[S].

Apxurekrypa Cpenneil Asuu B Hauase XIV Beka Bo BpeMeHa 30J10TOM OpABIMMEET CYILIECTBEHHOE
OTJINYWE OT aHTUYHOM apXHUTEeKTyphbl. CoopykeHHne MaB3oyiest AxMena SlcaBu BO3BEEHO B OCOOBIX
MHXEHEPHOI€OJIOTHYECKUXYCIIOBUSAX HA IPOCAJOYHBIX TPYHTaX M pacHoOJOKEHO B 30HE
HOBBIIIEHHONCEHCMUYHOCTH. 3a BpeMsl AKCIUIyaTallMM YHHKAJIBHOTO KYJIbTOBOIO COOPYXEHHUS
IIPOCaJ0YHbIE TPYHTHl OCHOBAaHUS HEPABHOMEPHO YBIIAXKHSIMCH BBILIE HadyalbHOWIIPOCAJOUYHOU
BIKHOCTH Wsh4TO BBI3BIBAJIO HEpPAaBHOMEpHbIE AepopManuu(yHIaMEHTOB B Ipezenax KOHTypa
o0bekTa. Ho ciioskHOe M MpOTSKEHHOE BIUIAHE COOPY)KEHHUE, NMEIOIee Pa3HOBBICOKUE OJIOKH, YKe
OpU  CTPOUTENBCTBE  ObUIMpA3AENEeHbl  OCAJOYHBIMM IIBAMH HAa BOCEMb  OTJAENBHBIX
IPOCTPAHCTBEHHBIX HMOTHOCHUTEIBHO JKECTKHX CEHCMOCTOMKHX OJOKOB (pHC. 2), KOTOpHIE
NO3BOJMJIM  OTJENBHBIMYACTAM  COOPYXKEHMsI ~ HE3aBUCHMMO  II€peMElaTbCsi  BO  BpeMs
3eMJICTPSICEHUAMIIN TIPM HEPAaBHOMEPHBIX OCa/IKaX, HE BBI3bIBAsl JOIOJIHUTENBHBIX HEPETPY30K
BOOJIBIIIEPA3MEPHOM COOPYKEHHH MaB3oJesi|7].
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Puc. 2. Coopysicenue maszoness Axmeda HAcasu:a-odwuil 6uo, 6-nian mMagzones ¢ pasoeienuem Ha
80CEMb HE3ABUCUMBIX 0OLEMHBIX OIOKOBOCAOOUHBIMU WUBAMU
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BeiBoa. MexaHu3M BO3HUKHOBEHMS 3€MIIETPSICEHUSI UMEET €€ MHOI'O HE 10 KOHLA BBIICHEHHBIX
acleKTOB. YYEHBIM YAAJIOCh Pa3paboTaTh AOCTATOYHO OJIM3KHE K JI€HCTBUTENBHOCTH CHOCOOBI
ONTUMU3ALMY KOHCTPYKTHBHBIX PEIICHUNM CEHCMOCTOMKOCTH 3[JaHUN WM COOPYKEHUU, KOTOPBIE
JIOJDKHBI OCYIIECTBIIATHCSA Ha ocCHOoBaHUU TpeboBannii KMK:

» BBHINOJIHCHUE PACYCTOB C YYETOM CEHCMHYECKHX HArpy30K YHCICHHBIMH M WHXCHEPHBIMHU
METONAMH B JIMHEHMHOM M IUIACTUYECKOM MOCTAHOBKE 3aJad C HCIIOJIb30BAHHUEM HOBEHIINX
pacYETHBIX POrpaMMHEIX KOMIIJIEKCOB;

» CTpOWTENbHBIC MaTepuabl, KOHCTPYKIIMH W KOHCTPYKTHBHBIE CXEMBI NMPHMEHSTH TaK,49TOOBI
o0ecrieynBaeTh CHIDKEHUE 3HAUYCHUH CeHICMUYECKHX Harpy3o0K; CO3/1aTh CUCTEMY CEHCMUYECKOM
U30JIALUY, TUHAMUYECKOTO AEMI(UPOBAaHMS M yCTAHABJIMBATh JAPYrHMe HOBEHIINE CHCTEMbI
pEryJIMpOBaHUs CEICMUYECKON PEaKLINu;

» 00BEMHO - INITAHKPOBOYHBIC U KOHCTPYKTUBHBIC PEUICHUS 3[IaHUI U COOPYKEHHI TPUHUMAIOTCS
U3 YCIIOBUS 00ECTICUeHUS CHMMETPUYHBIX KOHCTPYKTHBHBIX CXEM;

» ONTHMH3AIMS KOHCTPYKTHUBHBIX pEIICHHH (pallMOHAJIBHOE PaCHpPEICIICHUH CTPOUTEIBHBIX
MaTepI/Ia.HOB B KOHCprKI_[I/IHX MHOT'O9TAXXKHOI'0 31aHUusA HpI/I 3aI[aHHOﬁ KOHCprKTHBHOﬁ nu
pacyeTHON CXEME;

» BbIOOp palMOHAILHONH KOMIIOHOBKM TIIOTIEPEYHBIX CEYEHHH CTPOUTEIBHBIX KOHCTPYKIHU B
COCTaBe CTEHOBOI'0, KAPKAaCHOTO U KOMOMHUPOBAaHHOT'O OCTOBA;
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» BBIOOp ONTUMAJIBHOW TIeOMETpPHUYECKOH (OpMBI B IIaHE W IO BBICOTE, 3aBHCSIICH OT
IIapaMeTPOB MHOTOATAKHOT'O WJIM BBICOTHOTO 31aHus [6].
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