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MOBBIIIEHUE )KUBYYECTHU COOPYKEHUI
C IIOMOIbIO YCJIOXKXKHEHUA
KOHCTPYKTHUBHbIX CXEM

ObecnieyeHne KUBYUECTH CTPOUTENIBHBIX KOHCTPYKLIUI — OCHOBHOE TpeOOBaHKE MPH Hpo-
extrpoBaHnH. Cpean crioco00B o0ecrieueHHs KUBYUECTH Hanbosiee 1eIeco00pa3HbIM SBIISIET-
Csl PacCMOTPEHHE BO3MOJKHBIX HANPSHKEHHBIX COCTOSHHMI, BO3HUKAIOIIMX NPH PaspyLICHHN
OJIHOTO W3 3JIEMEHTOB cHcTeMbl. CpaBHEHHE THX HANPSDKEHHBIX COCTOSIHUH NPHUBOIUT K BBI-
BOJy, YTO HAaWMEHBIINE MOCIEJCTBHUS pPa3pylIEHHs IPH KaTacTpOHUECKUX BO3NCHCTBHSIX
UMEIOT Haubolsiee CIIOXKHBIE KOHCTpyKUMU. B paboTe wuccnenoBaHa 3aBUCUMOCTB MEXIY
CTPYKTYPHOI CIIO)KHOCTBIO M J)KUBYYECTHIO KOHCTPYKIIUH.

Knrouegvle cnosa: ;xuBy4ecTb; HeCyIlie KOHCTPYKINH; SKCTPEMAIBHOE COOBITHE;
CTPYKTYpPHAsI CII0>)KHOCTb.

BBenenne

MHorna yacTHbIN cllydall MOXKET ONPOBEPTHYTh ONBIT, HAKOIUIEHHBIA ThICS-
YeNneTUsIMH. Y IOTpeOICHUE BRIpaXKCHHS «UEPHBIHN JIeOeab» il 0003HAUCHUS MAJIO-
BEPOATHBIX COOBITUH BOCXOIUT K puMIIiHaM. B cBoux catupax FOBenanm mwmcan:
«bemas BopoHa — pemkas Ha 3eMiie NTHIA, Bpojae 4épHoro nedems». Tamed [1]
YTBEP)KAAET, YTO SKOHOMHKA (M B OOILIEM Cilydae — MHUpP B IIEJIOM) ONpPEIeIseTcs
AKCTpEMaIbHBIMU SABJICHUAMHU, KOTOPHIE HEU3BECTHHI U HE MPOTHO3UPYIOTCSL.

Kuaura W. Taneba xacaeTcs HE TOTBKO PKOHOMHUKH. B HEW KPUTHKyeTCS HC-
IMOJIb30BAHUE CTATUCTHYCCKHUX JAaHHBIX B Ka4€CTBC CIMHCTBCHHOI'O CPEACTBa IJIA
WHTEPIPETalud TPUPOIHBIX sBieHUH. CTaTHCTHUKA SBISETCS TOJE3HBIM HUHCTPY-
MEHTOM HCCIIEJIOBaHUS B CUTYallUsAX, KOT/Ia OIIMOKAMH B PacIHpeelIeHUH BEpOsIT-
HOCTEH MOYKHO IpeHeOpeyb.

Bo MHoOrux apyrux ciydasx OTKJIOHEHMSI OT MaTeMaTH4ECKOW MOJENH pe-
AIBHOTO 00BEKTa HE OMUCHIBAIOTCS IMHEHHONH KOMOMHANIMEH CIy4YailHBIX HapameT-
poB. Ecnm 3aada HenMHEHHAs, TO YyBCTBHTEIHHOCTh K CTATUCTHYECKUAM OITNOKAM
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pe3ko Bo3pacraeT. Tame® KpUTHUKYeT HWCHOJIh30BaHWE CTATHCTUYECKHUX JTaHHBIX
B 0071aCTAX, TA€ TEOPHS BEPOSITHOCTEH IPUBOANT K OITHOKAM.

Karactpoduueckue coObITHS KpaiiHe PEeaKd, HO BICKYT 3a COOOH TsHKEIbIC
nociencteus. [loaTroMy cienyer yaenuTb BHUMaHUE COOBITHSM «UEPHBIN J1e0eIb»
C BBICOKOH CTENEHBIO PUCKA, HE UMEIOLIUX CTATUCTUYECKUX JTAHHBIX.

EcTh 1 BO3MOXKHOCTH UMETh /IO C «UEPHBIMH JICOCIIMNY» KOHCTPYKIIAN?
OtBeT nonoxutenbHbI. OCHOBHOM MOJXOA 3aKJIIOYAETCsl B MEPEHOCE BHUMAHUS
C BHEIIHUX BO3JCUCTBUM Ha BO3MOKHBIC BapHUaHTHl MOBPEKICHUN CTPOUTENBHOMN
KOHCTPYKITUH. JKUBydeCTh KOHCTPYKIIUH COCTOMT B TOM, YTOOBI ITOBPEXACHUE OI-
HOTO 3JIEMEHTa HE PaclpOCTPAHAIOCh Ha IPYTHE HIEMEHTHI.

Kak ynmomunanoce panee, IpOEKTUPOBAHUE KOHCTPYKLMM AOKHO OCHOBBI-
BaTbCsl Ha Yu€Te TOCIEACTBHH KaTacTpoduueckux Bo3medcTBuid. B pabore
V. Crapocceka u M. Bonbda [2] oTMeuaeTcs, 4To CylIecTBYOIas MPaKTHKa KOH-
CTPYHpPOBaHMS HE YUUTHIBAET BO3MOKHOCTH IPOTPECCUPYIOLIETO paspylieHus. Bee
Harpy3Kd U COINPOTHUBICHUS OINPEHENISIIOTCS CTATUCTUYECKH HAa OCHOBE 3KCIEPHU-
MEHTAJIBHBIX NaHHBIX. [locie Ha3HAYeHHs JOMYCTUMOW BEPOSTHOCTH OTKa3a pac-
4yE€THbIE 3HAUECHUS HAarpy30K U COMPOTHUBIECHHUH ONpPENESIOTCS C MOMOIIBIO BEPOSIT-
HOCTHBIX METOJIOB. ABTOpPBI KPUTHKYIOT IOJOKEHHUE O TOM, YTO MAaJOBEPOSITHBIC
Harpy3Ku HE JTOJKHBI YUUTBIBATHCSl IPU MPOECKTUPOBAHUU, XOTS B CTPOUTEILCTBE
OHH SIBJISIIOTCS] HanboJiee OMacHbIMH.

Wnes npoexTUpoBaHMsI KOHCTPYKIHN ¢ yIETOM KaTacTpo(UIECKHX BO3JEH-
CTBUH chopMyIMpoBaHa B Havajie HOBOTO ThicsaeneTus [3]. A. Hadmeit [4] «mepe-
BEPHYJ» KOHLIECNIMIO POEKTUPOBAHUS COOPYXKEHUI. B BEpOATHOCTHON IOCTAHOB-
K€ MPH TOJIHOM OTCYTCTBHUH COOBITUH HEBO3MOXKHO MPOEKTHPOBATH KOHCTPYKIHH
Ha JeHCTBHe KaracTpoduvecKux Harpy3ok. HoBas crpareruss KOHCTPYHUpPOBaHHS
ONTHMHU3UPYET KUBYUECTh MyTEM YIIpaBIeHUS HEOIArONPUATHBIMU TIOCIEICTBHS-
MM, BBI3BAaHHBIMH HEOKMJAHHOM Harpy3koi. B HauanmpHOM cTaguu KOHCTPYKLHUA
MIPOEKTUPYETCs] B OOBIYHOW BEPOSITHOCTHOM mocTtaHoBKke. [locie 3Toro otnenpHbIe
3JIEMEHTBI PaCCUYUTHIBAKOTCSI CHOBA B 3aBUCHUMOCTU OT MX POJIM B HAMEUEHHOU CXe-
Me KaTacTpoPHUUIECKUX MOCIEACTBUM.

CTpaTerum KOHCTPYKUMOHHOIM Hag&:KHOCTH

Pano ytpom 16 mas 1968 rona sxurensHuna kBaptupbl Ne 90 Ha 18-M sTaxe
22-staxkroro 3manus Ponan IlofiHT B JIoHZOHE 3a)XTria CHHYKY, YTOOBI 3aBapUTh
yamky 4vas [S]. [Ipousomén B3peIB ra3a, CTEHbI KBAPTUPHI ObLTH CHECEHBI, 3/IaHHUEC
YaCTUYHO Pa3pyIIMIOCh. DTO MPUBENO K Hayally AUCKYCCHM O HUBYYECTH CTPOU-
TEJIbHBIX KOHCTPYKLIMM.

EnuHoro onpezneneHus )KUBYUYECTH TOKa HEe CHOPMYIMPOBAHO, KaK MOIIEP-
kuBaetTca B [6]. OnHako B 00JacTH CTPOMTENHLCTBA MPOEKTHBIE HOPMBI COIEpKAT
MoHSITHE U (OPMYIIUPYIOT HaJJIEXKAIIee ONpeieieHre KuBydecTd. MHOTHE U3 3THX
HOPM TOAYEPKUBAIOT, YTO KOHCTPYKIWHU OONAJarOT JKMBYYECTHIO, €CITH CTEIEeHb
pa3pylLIeHHs 3HaYUTETFHO MEHbBIIIE CTETIEHN BO3pacTaHus Harpy3ku [7].

Jns yBenMUYEHUsl JKUBYYECTH MOKHO HCIIOJNB30BATh Pa3iUYHbIE CTpaTeruu
[8, 9]. Bo-miepBhIX, cTparernu, HaleICHHBIE Ha 3alIUTy KOHCTPYKIMH OT HETpO-
MIOPIMOHATRHO OONBIINX pa3pylieHud. Takoil moaxo He YBETUIHBACT COMPOTHB-
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JIeHWE KOHCTPYKIMH, HO OTPaHUYMBAET BO3MOXHOCTh KaTacTpO(UIECKOTO paspy-
mennsa. Ecnu obecriedeHa MpOYHOCTb AJIEMEHTOB CTPYKTYPHI, OHH CIIOCOOHBI CO-
MIPOTUBIIATHCA YpE3MEPHBIM Harpy3kam. B aTom 3akmrouaeTcs OCHOBHOM MPUHITHIT
obecrieueHusl KUBy4ecTH. KiltoueBble 3IeMEeHTBI COXPaHSIOTCS, U Ha TOPSIOK yBe-
JUYABAETCS UX CIIOCOOHOCTh OTPaHWYHMBATH PACIPOCTPAHEHWE pa3pylIeHHsA. JTa
CTpaTerus UCIIONIb3YeTCs B TeX CIy4asX, KOT/Ia YHCJIO KIIIOUEBbIX 3JIEMEHTOB OTpa-
HUYEHHO, U OHU JIETKO OTPEACIAIOTCS B 00IIeH cXxeMe KOHCTpyKIuu [7].

OOGecriedeHre BO3MOXKHOCTH ~ BO3HHUKHOBEHHS HECKOJIBKUX HAIPSKEHHBIX
COCTOSIHUH, COOTBETCTBYIOIIUX OJHOW HAarpy3Ke, IpEICTaBIseT coOON OnWH W3
CIOCO0OB yBENMUCHHS KUBYYECTH KOHCTPYKIMH. [IpemycMaTpuBaeTrcsi, 4TO ajb-
TEPHATUBHBIC HANPSKEHHBIE COCTOSHHS COOTBETCTBYIOT YCIOBHUSIM IPOYHOCTH
Y TIPEZICTABISIOT COOOW TepepacipeielieHne BHYTPEHHUX YCHIIMNA Tak, 4TOOBI pas-
pyLIEHHE HE paclpoCTPaHAJIOCh Ha APyTHe 3JIeMEHThl KOHCTpyKiuu. s moctu-
KEHUS ITOT0 TpeOOBAaHUS OCTABIIUECS IEMEHTHI TOJDKHBI OBITH JOCTATOYHO MPOY-
HBIMH JIJISl TOTO, YTOOBI BOCHIPUHUMATh HArpy3Ky, HEepeIaHHYI0 Ha KOHCTPYKIHIO
nocJie pa3pyleHns HEKOTOPBIX AIeMEHTOB. B mobom ciydae nomkHa ObITh rapaH-
TUPOBaHa O0IIAasi YCTOWYMBOCTH KOHCTPYKIHMH MOCE KaTacTpO(pUUECKOro BO3ACH-
ctBus. bonpmas mpobiemMa BO3HMKAET B T€X CIydasX, KOTJa JUIs YBEIUYCHHS KH-
BYYECTH HCIIOJIb3YETCS PE3EPBUPOBAHIE HIEMEHTOB B PACUETHON CXeMe: HECKOIBKO
BO3MOJKHBIX HaNpsKEHHBIX COCTOSHHM MHOTJAa MOTYT BBI3BIBaTh CTECHEHHOE [e-
(hopMUpOBaHUE C HETAaTUBHBIMU IOCIEACTBUSAMH. TaKWX CUTYaIMil clieayeT u30e-
rateb [8]. EmE omgHa cTparerns COCTOMT B TOM, YTO ISl PEAOTBPAIEHHUs pacpo-
CTpaHEeHHs pa3pyIIeHUsI M30JHPYIOTCS HEKOTOpble yacTh KOHCTpykmmu [10]. Dd-
(EeKTHBHOCTH CTPYKTYpHOH CErMEHTalluy MpeacTaBieHa B padorax [11, 12].

Crparerust CTpyKTypHOU cerMeHTaruu 3G¢GeKTHBHA W B ONACHBIX, U B HE-
ormacHBIX cuTyanusx [13]. B cBs3u ¢ BeImecKa3aHHBIM 3TH ITOAXOJIBI TIOJIE3HBI TIPH
PacCMOTPEHUU COOBITHI «UEPHBIN JICOCIB.

Pojib cTPYKTYpPHOI CJI0:KHOCTH

e Bbesmku [14] otmedaeTt, uto Ilpupoma mpucocadIMBacT SBOTIOIUNOHHBIC
00BEKTHI K OKPYKAIOIIEH cpene C MOMOIIBI0 Pa3TUIHBIX BapUaHTOB BBDKHWBAHUS
B OKCTPEMAJIbHBIX CUTyallMiIX. ABTOp IMOMBITAJICS MEPEHECTH ATH BapUaHTHl B UH-
KEHEPHYI0 00JIACTh M OTIPENIEIHUTh 3aBUCHMOCTDh MEXY CTPYKTYPHOU CIIOKHOCTBIO
1 )KHBYYECTHI0 KOHCTPYKITHH.

PaccmatpuBaetcs crnenyromuii mpuMmep. Harpyska cocTOMT U3 BEpTHKAIb-
HBIX, TOPU30HTAJIBHBIX CHJI U MOMEHTOB, KakK IOKa3aHo Ha puc. 1, a, 6. Ha aByx
MPEJICTABICHHBIX CXeMaX OJMHAKOBHI Harpy3Ka, BEPTHKAIbHBIC  TOPH30HTAIBHEIC
3JMIEMEHTHl U Y3JIbl, COeNMHSAIONINE 3TH 3JeMeHThl. Ha puc. 1, a pama umeer ycu-
JICHHYIO OanKy M KoJoHHY. Ha puc. 1, 6 371eMEHTBI IMEIOT OAMHAKOBOE MOMIEPEYHOE
cedenue. M3 mpakTHKU pacy€ToB U3BECTHO, YTO B CTATHYECKU HEOMPEACITUMBIX CH-
cTeMax HauOOJIbIINE YCHIHA BO3HHKAIOT B JJIEMEHTaxX C OOIbIIel KECTKOCTBIO.
[ToaTomy B pame Ha puc. 1, a Harpy3ka B OCHOBHOM BOCIIPHHHUMAETCS YCUICHHBIMH
Oankoil u kKoJMoHHOU. B pame Ha puc. 1, 6 Harpy3ka BOCIIPHHUMAETCS BCEMH dJie-
MEHTaMHt paBHOMepHO. Pama Ha puc. 1, a Ha3pIBaeTCs MPOCTOH, pama Ha puc. 1, 6 —
ciokHOH [15]. OnpeaeneHue clo)HOCTH KOHCTPYKIMH daHo B pabore H. Caiimona
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[16] u yuutbBaeT (opMy, KECTKOCTh KOHCTPYKIMH, JCHCTBYIOIINE HArPy3KU.
Ennnnna usmepeHns: CTpyKTYPHOH CIIOKHOCTH OCHOBaHA Ha KOJIMYecTBE HHGOP-
maruu, BBeaéHHoMm C. Illennonom [17]. 3aech komndecTBO HMHGOPMAIUHU TIPE-
cTaBleHO 3(p(PEeKTUBHOCTHIO HAMPSHKEHHBIX COCTOSHUM, MPEAYCMOTPEHHBIX B KOH-
cTpykiun. IIpocTas KOHCTPYKIHSI UMEET CPABHUTEIBHO MAJIOE€ YHCIO BO3MOKHBIX
HanpsokEHHBIX cocTosHWi. Korma Bce Hampspk€HHBIE COCTOSHHS OJWHAKOBO d(-
(EKTHBHBI, KOHCTPYKIHSI JOCTUTaeT MaKCUMAIIbHON CIIOKHOCTH [15].

T T T

Puc. 1. Cxema, paccMaTpuBaeMas Kak mpocTas (a); cxema, paccMaTpiBaeMasi Kak CiokHast (0)

B cratuueckn ompenenuMbIX cCHUCTeMax HAMpPsHKEHHOE COCTOSHUE SIBISIETCS
eanHCTBEeHHBIM. [loaTOMY B mpemraraemMoii TeOpHH HANPSHKEHHBIE COCTOSHUS COOT-
BETCTBYIOT CTAaTUYCCKH ONPCACITIUMBIM CUCTEMaM, KOTOPBIC BBIACIIAIOTCA U3 3aJiaH-
HOW CTaTHYECKH HEONMPEAETMMOM CHCTEMBI. DTH CTaTUYECKU OMpPEAETHMbIE CHCTe-
MBI TIONlyYWJIH HA3BaHWE «OCHOBHBIE CHUCTEMBI». B Takol paMe moTeHIHMAaIbHAs
sHeprus AedopMaliy SBISCTCS JTYULINM ITOKa3aTejIeM, XapaKTepu3yIoIuM padoTy
KOHCTPYKIUH. OH YYUTHIBACT KECTKOCTh KOHCTPYKIIMU U HATPYy3Ky, a B Cllydae He-
JMHEWHOTO aHAJIN3a YYUTHIBACTCS TUIACTHYHOCTD 3JIEMEHTOB. [l yIIpyrux cUcTeM
SHEprus onpeaessieTcss Ha OCHOBE TeopeMbl KiamneipoHa.

O PeKTHBHOCTL HANPSHKEHHOTO COCTOSIHUS OTPEACIACTCS KaK OTHOIICHUE
MOTEHIIUAIBHOM 3HepTuu JehopMaIiy 3aJaHHON CTaTUYECKH HEONPEACTUMON CH-
CTEMBI K PHEpTruH AeGopMaui OCHOBHOW CHCTEMBI. DTO COOTHOIIICHHNE Ha3bIBAETCS
k03 dunrenTom s dexTuBHOCTH U H3MeHsieTcst oT 0 1o 1, T. K. 3HAMeHaTelb BCe-
raa OoJbllle, YeM YHCIUTENh. DTHU TPAHMIBI MPEJACTABISIFOT CO0O0# MpelenbHbIe
CIIy4ad, TIPU KOTOPHIX HANPDKEHHOE COCTOSHHE WM HeapekTuBHO, min dddek-
THBHO. KOJIMYECTBO OCHOBHBIX CHCTEM M KOJUYECTBO KOd(DduImeHToB 3(hPeKTrB-
HOCTH 71 3aBHCHUT OT 3aJJaHHOI cucteMbl. KoanyecTBo nHpopManum, Tpedyemoe 1is
OIMCaHUS TOBEACHUS CHCTEMbI, OCHOBAHO Ha ONpeiesieHHH WHPOPMAIIMOHHOW JH-
Tpornu, BBeAEHHOU [llenHoHoM [17]. B wacTHOCTH, MHAEKC CTPYKTYPHOM CIIOMKHO-
ctu (SCI) onpenensercs mo Ghopmye
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SCr=-Y"| =¥ log, (1)

Vi
= z’;:] \ljj Z::I WJ'

OcHoBanue norapupma b He uMeeT 3HaYeHUs. EnuHnna u3MepeHus: 3HTPo-
MU 00JIaJaeT MHOTUMHU UHTEPECHBIMH cBoricTBamMU [18]. Bo3MokHBIE HanpsHKEH-
HBIC COCTOSIHYSI OIPECIIAIOTCS TI0 cXxeMe Teopuu rpados [15].

g cpaBHEHHS YpOBHS CIOKHOCTH Pa3IUYHBIX KOHCTPYKIMH BBOAMTCS
HOpMaJIM30BaHHBINA TapameTp. MHeke cTpykTrypHO#l cinoxHocTH (SCI) nmenurcs Ha
€ro MakCUMaJIbHO BO3MOKHOE 3HAUCHHE, IOCTUTaeMOE B CUTYalM1 C OANHAKOBBIMHU
3G PEKTUBHOCTAMI BO3MOXHBIX HANpsHKEHHBIX COCTOSIHUIA. B aTOH cuTyanmn
SCI = log n, rae n — 4ucino HaNPsLKEHHBIX cOCTOSIHUE. TakuM oOpa3zoM, HOpMau-
30BaHHBIN UHACKC CTPYKTYpHOU cioxHocTH NSCI onpenensercs o Gpopmyire

NSCI =

SCI
- 2)
log, n
CTpyKTypHasl C105KHOCTh U KUBYYECTh

B mpuMepe nmoka3aHo BIUSHHE CIIOKHOCTH KOHCTPYKLUH Ha €€ KUBYYECTb.
PaccmatpuBaercs pama (puc. 2), cocrosuias u3 15 aneMeHToB (6 6anok u 9 cToek).
DNeMEeHTHl COeAMHAITC 9 y3nmamu. Bce aleMeHTBl M3rOTOBIEHBI W3 JMHEWHO-
ympyroro marepuana (E = 25 ITla) ¢ KBagpaTHBIM TIONEPEYHBIM CEUCHHEM
(40%40 cm) [21, 22]. Harpy3ka B BHJE COCPEIOTOYCHHBIX TOPU3OHTAIBHBIX U BEp-
tukanbHBIX cui (V; = 100 xH; H; = 100 kH) nprmoskeHa Bo BceX y3imax pambl. YUwc-
JIO # OCHOBHBIX CHUCTEM cocTaBiisgeT okono 1183. [lapaMeTpsl CTpYKTYypHOM CIIOXK-
HocTH paBHEL: SCI =9,5849; NSCI = 0,9389.

A/
A\ 6
H J
3 — >eX
D E F
3 3
G H 1
3 3
777777 777777 L7
4 6

Puc. 2. Cxema KOHCTPYKIHWH, npez[nomeHHoﬁ JJIA paCCMOTPECHUS JKUBYUYCCTU
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BnusiHne HOpPManM30BaHHOTO HMHAEKCA CTPYKTYPHOH CIIOXKHOCTU Ha YKHUBY-
YeCTh KOHCTPYKLIUH OIPEAEIAETCS 10 CIEAYIOIIEH cxeme:

1) dopmupyercss ocHOBHasi cuctema mojJ HomepoM j. Jlms atoro nmemaercs
CllydaiiHbIii HabOp pa3MepoB MONEPEYHBIX CEYEHHUH BCEX DIIEMEHTOB, KpOME dJie-
MeHTa AB, KOTOpbIi UMEET MOCTOSTHHOE HallpaBlieHHe U IuHy. Jlanee npukiaabi-
BAIOTCS BHEIIHUE HATPY3KH;

2) BBIYHCIISIIOTCS TIOTEHUUaNbHas sHeprus nedopmauuu W,,; n uaaexkc NSCIj;

3) moouepé€nHo ynmanseTcs KaKIblil 3IEMEHT KOHCTPYKLHH, U BBIUYUCISETCA
sHeprus nedopManuy Il KOHCTPYKIMU 0€3 3TOTO 3/IEMEHTA.

B pacuére ucnonszoBana Beibopka u3 10k xoncrpyknuii. Bemmunnasr NSCI
Haxonarca B nuamnaszone 0,2691-0,9808. be3ycnoBHO, CylIECTBYIOT KOHCTPYKLHUU,
y KoTopbix BennuuHa NSCI HaxomuTcs 3a NpenesiaMi 3TOro JUana3oHa, HO 3TH
KOHCTPYKIMHM HE ObUTH yuTeHbl B pacu€re. B Tabn. 1 mpencraBieHO KOJIMYECTBO
OCHOBHBIX CHUCTEM, KOTOPHIM COOTBETCTBYET 3a/JlaHHBIH MHTEpBaJ U3MEHEHMS WH-
nekca cioxkHoctu [14]. JKuByuecTh KOHCTPYKIIMM XapaKTepHU3yeTCs HHAEKCOM
CJIO)KHOCTH, KOTOPBIA M3MEHSAETCS] MKy CBOMMH 3KCTPEMAIbHBIMU 3HAYEHHUSIMH.
B npumepe cpeanee 3nauenune unaekca NSCI = 0,7881. Torna nuamna3oH u3MeHe-
Hus uHAekca cinoxaocTr: NSCI = (0,80; 0,90). B Tabnuie stoMmy nuana3oHy cooT-
BETCTBYIOT 3719 KOHCTPYKTUBHBIX CHCTEM.

KonnyectBo koHcTpyknmii ¢ NSCI B onpefieJiecHHOM HHTepBaJie
(madop 10k umuTanuii)

NSCI puana3oH KonugecTtBo KOHCTpYKIMH
0,00 -0,10 0
0,10-0,20 0
0,20 -0,30 3
0,30 -0,40 21
0,40 — 0,50 109
0,50 — 0,60 516
0,60 —0,70 1529
0,70 — 0,80 3303
0,80 -0,90 3719
0,90 — 1,00 800

HpI/IBC,E[éHHLIM AaHHBIM COOTBETCTBYIOT CJIICAYIOMIUC 3KCTPEMAJIbHBIC 3HA-
YCHHUA:

W, .
5/ =1,00000008347837 ;

in,j

min
i

W'l. .
max—”= 1658849976505,83 -
! in,j

AHanu3 pe3ynbTaToB MOKa3bIBAET, YTO C POCTOM OTHowieHust W, . /W, . Kko-

JMYECTBO COOBITHH, O3HAYAIOIINX pa3pyLIeHHEe, CHIYKAETCS.
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Bt mpoBenéH cTaTUCTUYECKUH aHaIM3 MOJIYYEeHHBIX JAaHHBIX. BBIUMCIECHBI
4eThlpe Iapamerpa B BbIOOpKe M3 15 cucrteM ¢ ynanéHHBIMU CTEPXKHSIMU: MHUHU-
MyM, MakcumMyM, 50 u 90 mporeHTumIe.

Pe3ynbrarel mpenctasnensl Ha puc. 3. [IpociexuBaercs yéTkas 3aKOHOMED-
HOCTb: II0 MEpE BO3pAacTaHusi CIOKHOCTH KOHCTpyKuuu napamerp W, /W, .

YMEHBITAETCS. DTO MO3BOJISAET CACNATh CISAYIOIIUNA BBIBOJ: C BO3PACTAHUEM CIIOK-
HOCTH YMEHBIIAKTCS MOCIEACTBUS KaTaCTPOPUIESCKOTO BO3ICHCTBHS.

10* L
« Min
X 0 Pso
5 x X O Pgo
10° X Max| £
o X
10° 4 X L
> o o
X
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Puc. 3. I'paduk cepeaunanoro Mmunumyma, 50 u 90 mporeHTHIeH U MaKCUMalIbHOES OTHOIIICHUE
W, i/ Wi,; s kaxnoro NSCI puanaszona (Habop 10k nmuranuit) [14]

B apyroM BapmaHTe MOJETHPOBAHUSI CXEM pa3pyIIeHHUs OBLIO MOIydeHo 25k
KOHCTPYKUUH. BrnusiHue paspylieHusi 3JeMeHTa OLEHHBAETCS C MOMOIIBI0 Hapa-
MeTpa M, KOTOPbIH BBIYUCISETCS IO popMyIie

1 LW, —-W,

M, ==L 3
osg ow ©)

B pesynbTare pacuéra momyumiiochk 25k map gucen (NSCI, M)). Oti mapsl
nmoka3aHsl Ha rpaduke (puc. 4). B pabdote [19] paccuntanbl rpaHuUllbl 00JIaKa TOUYECK
JUTSL CUCTEM C TapaJUICIIbHBIMHA CTEPKHSIMHU.

08 op 1

05 a8 [
Normaiznd Structursl Complasity Indax, NSCI

Puc. 4. 3aBHCHMOCTh  HOPMAJIM30BAHHOTO  [OKa3aTeNsi CTPYKTYPHOH — CIOXKHOCTH — OT
M-Bennunnbl. Kaxxaasi Touka COOTBETCTBYET OTACIBHOMY BapHaHTY MOJICIUPOBAHUS
(nabop u3 25k BapuaHTOB)
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3akiiouenmne

OCHOBHOE yCJIOBHE TIPOEKTHPOBAHMS KOHCTPYKIHN — 3TO OOecredeHne Ku-
BYYECTH, T. €. HAASKHOCTH MPH KaTacTpohuyeckux Harpys3kax. OJHHM U3 OCHOB-
HBIX CIIOCOOOB 00ECTICUCHUS KUBYUESCTH SBJSCTCS CO3JIaHUE YCIIOBHU JJIsi BO3HUK-
HOBEHUS KOMIICHCUPYIOIIMX HaNpsKEHHBIX cocTosiHui.  KomneHcupyromue
HamnpsuKEHHBIE COCTOSHUS BOSHUKAIOT B TaK HA3BIBAEMBIX CIIOKHBIX KOHCTPYKITHSX.
Wnest c1oX)HOCTH 3aMMCTBOBAHA U3 IPUPOJAHBIX CHCTEM.

CTpyKTypHas CIOXHOCTb, TEOPETHYECKHUE OCHOBBI KOTOpPOH MOKa3aHbl
B IaHHOM CTaTbe, SIBJIAETCSI HOBOW METPUYECKOW XapaKTEPUCTHUKON B3aMMOIEH-
CTBHSI BO3MOKHBIX HANPSHKEHHBIX COCTOSIHUMN. MaKkcuMalibHas CJI0KHOCTh COOTBET-
CTBYET MaKCUMaJbHOMY B3aUMOJIEUCTBHUIO.

Bropas gacte paboTHI OCBAIIEHA 3aBICUMOCTH XUBYYECTH OT HOPMAJIH30-
BAHHOTO WHJIEKCA CTPYKTYPHOH CIOXKXHOCTH. DTOT MHIIEKC BRIPAXKAETCS Yepe3 IHEP-
ruro nedopmarmu. [TokazaHo, 4To Mo Mepe BO3paCTaHUS CIOKHOCTH YMEHBIIACTCS
3aBUCUMOCTb KOHCTPYKLHU OT Pa3pylLICHHOIO 3J€MEHTa. TeOpeTUYEeCcKUu 3TO O3HA-
YaeT, YTO YBEIMYCHHUE MOKA3aTeNs CTPYKTYPHOU CIIOKHOCTU TPUBOIUT K ITOBHIIIIE-
HUIO KUBYYECTH KOHCTPYKIIUU.
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