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Pe3tome: AKTyanbHOCTb paboTbl. Ha OCHOBaHMM 3MNMPUYECKUX [AAHHBIX MOKA3aHO, YTO OTEYECTBEHHbIE
CTPOUTESIbHbIE HOPMbI W MPaBUA CYLLECTBEHHO 3aHWKAOT YPOBEHb PACHETHbIX CEACMUYECKUX BO3LENCTBUIA.
B 9TOM KpoeTcs aHOMasIbHO 60JIbLLOE KONMUYECTBO XXEPTB U OrPOMHbINA YLLep6 npu 3eMNeTPSCeHNsAX B HaLlel
cTpaHe no cpasHeHuto ¢ GLUA v SinoHueii. Mpu atom B npoekte CIT 14.13330 2019 roga Habntopaetcs HOBOe
CHUKEHUe YpOBHA BO3AenCcTBUIA. CpaBHEHUE HOPMATUBHBIX YPOBHEA YCKOPEHUS PasnnyHbIX CTPaH MokKasano,
YTO HaLLW pacyeTHbIe YCKOPeHUs CamMble HU3KI1e. Hanpumep, ypoBeHb PACYETHbIX YCKOPEHUI B HALLIUX HOpPMAX N0
cpaBHeHuto ¢ Hopmamu GLLIA B Tpu pa3a Huxe. Lienb paboTbl — noka3aTh peanbHOe COOTHOLLEHNE CEACMUYECKON
WHTEHCWBHOCTY B 611X U YCKOPEHUS FPYHTA U HANTW NapameTpbl CENCMUYECKOr0 ABUXEHUS FPYHTA, Hambonee
TECHO KOppesnmpyemble CO CTENeHb0 NMOBPEXAeHUs 3A4aHuin u coopyxeHnid. MeToabl uccnefoBaHus — cTatu-
CTUYECKNI aHann3 3anucen CUNbHbIX OBUXEHWIA, CPABHEHNE METOA0B 3afaHNA CeilCMUYeCcKUX BO3AENCTBUIA B
CTPONTENBHBIX HOPMaX PasfinyHbIX CTpaH. PesynbTaTbl paboTbl — NOKA3aHo, YTO 3aJaHue YPOBHSA YCKOPEHUI B
OTEYECTBEHHbIX HOPMAX 3aHUKEHO NPUMEPHO BABOE U HE COOTBETCTBYET JOMYCTUMbIM YPOBHAM NPEBbILLEHUS
BO3AencTBUi B 6annax Ha kaptax OCP. YckopeHus He ABNAKOTCA LOCTATOYHON XapaKTePUCTUKONM CEAICMUYECKNX
BO3JEMCTBUA. Hamny4wmmMm xapakTepucTMkoaMm CecMU4eCKMX BO3LeNCTBMIA ABNAIOTCS 3HepreTuyeckne. Bax-
HbIM (PAKTOPOM 3aHWXEHWUS BO3ZENCTBUI ABNAETCA UCMONb30BAHNE BMECTO PeasibHbIX 3HAYEHWI YCKOPEHWIA
TaK Ha3bIBaeMbIX «3(D(EKTUBHBIX» YCKOPEHUIA, KOTOPbIE B Pe3ynbrate (PUIbTPALMN HUXKe peanbHbIX NPUMEPHO
B nonTopa pasa. [puyem NpuBefeHHbIN Bbllle TEPMUH He NPUMeHsAeTcs. /I MHOrne NPOeKTUPOBLLMKYA CHUTAIOT,
4TO B HOPMaxX NPUBEAEHbI PeanbHbIe MUKOBbIE YCKopeHus. B wkane MSK-64, koTopas [0 Cux Nop MCnonb3yercs
B HALLIMX HOPMAX, HaeXHble OLIEHKU CBA3U CENCMUYECKON UHTEHCWBHOCTW C YCKOPEHUSMW ObINU MOMYYeHb!
TONbKO Ans 6 6annos. [Ing 6051ee BbICOKUX WHTEHCUBHOCTEN 3HA4YEHNS YCKOPEHWIA 6bInn NOoSTy4eHbl 3KCTpano-
nsUnen Npy NpeanonoXeHnun 06 yABOEHUM aMnIMTYAbl HA 6ann. B HacTosLLee Bpems 06UITbHbIA 3MMNUPUYECKIIA
marepuan nokasan HeCcOCTOATENIbHOCTb 3TOr0 NPEANONOXEeHUsA. ITO NPUBESIO K LOMNOMHUTENbHOMY 3aHUXKEHUIO
pacyeTHOI amnauTyabl YCKOPEHWA, 0co6eHHo ang 9 6annos. [pyu NpUMeHeHWU CnekTpanbHOro meTofa atoT
HEeOCTATOK YaCTUYHO KOMMEHCUPYETCH ApYruMu npeanonoxeHusaMu. Ho ans AMHaMU4eckoro Metofa pacue-
TOB NPUMEHEeHMe 3(PEKTUBHbIX 3HAYEHWUIA NPUBOANT K BONbWIMM OWwMbKaM. He NpMHUMAOTCA BO BHUMaHWe
JOCTUXEHUS Jpyrux cTpad. Hanpumep, 3a py6exxom npu pacyete 34aHUi U COOPYXEHWIA HA CEeICMOCTOMKOCTb
Y4UTLIBAETCA NPOAOMKUTENLHOCTL KonebaHuit (MoJenb Aprnaca), a B HalwMxX HOpMax 3TOT BAXKHbIA napameTp
MOJIHOCTLIO UTHOPUPYeETCH, X0Ts B ceiicmuyeckoit wkane FOCT P TOCT P 57546-2017 oueHKM, COOTBETCTBYHO-
e mogenu Apuaca, umetotcs. OTMeHa0TCA pas3Hornacus B CTPOUTENbHbLIX HOPMaxX PasNuUYHbIX OpraHusaunii
1 BEAOMCTB HaLlel CTpaHbl. B TeKCTe HOPMATWUBHBbLIX JOKYMEHTOB BCTPEYAOTCS Cepbe3Hble NPoTUBOpeYns. Ha-
npuMep, YacTOTHbLIA COCTaB 0606LLEHHOr0 CNeKTpa 3aJaeTcs B OAHOW MOM0Ce 4acToT, @ YPOBEHb CMeKTpa — B
apyroi. Kaptel OCP npeanonaratoT UCMONb30BaHMe yeKopeHuid, 6nmsknx K wkane FOCT P TOCT P 57546-2017,
a HOpMbI TpebyIoT ucnons3osaHue Wwkansl MSK-64. LLkana MSK-64 y)xe AaBHO He UCMONb3YeTCA HA NPaKTUKE,
NOCKOJbKY B HEll HET OMMUCAHUS NAHESIbHbIX 34aHWA, KPYMHOOGNOYHbIX 34aHUA, 34aHUA C CENCMOYCUIIEHNEM U
BOOOLLe 37aHMil Bbille 6 3TaxKeld. BMeCTO CpefHecTaTMCTUHeCKOro 3Ha4eHns KoadduLmeHTa JUHamMmn4eckoro
YCUNIEHNA UCMOMNb3YETCS 3Ha4eHWe, NONY4YeHHOE C HapyLUeHWeM BCex npasun 06paboTKu IMNUPUYHECKOro ma-
Tepuana. HakoHeu, kaptel OCP cTposTcs Ansg ycnosusi npesbilleHns Bo3gelicTeuii no 1% (kapta OCP-C), a
YCKOPEHUS N1 3TOr0 Cnyyas — ¢ BEPOATHOCTbIO NpeBbilleHns 99%.
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Abstract: Relevance. Based on empirical data, it is shown that domestic building codes and rules significantly
underestimate the level of design seismic effects. This is the reason for an abnormally large number of victims
and huge damage during earthquakes in our country compared to the United States and Japan. At the same time,
in the project SP14.13330 2019, a new decrease in the level of seismic effects is observed. A comparison of the
normative acceleration levels of different countries showed that our calculated accelerations are the lowest. For
example, the level of calculated acceleration in our standards is three times lower than in the United States. The
aim of the work is to show the real correlation of seismic intensity in points and soil acceleration and find the
parameters of seismic ground motion that are most closely correlated with the degree of damage to buildings
and structures. Methods - statistical analysis of strong motion records, comparison of methods for setting
seismic effects in building codes of different countries. Results. It is shown that setting the level of acceleration
in domestic standards is underestimated by about half and does not correspond to the permissible levels of
exceeding the effects in points on the GSZ maps. Acceleration is not a sufficient characteristic of seismic effects.
The best characteristic of seismic effects is energy. An important factor in underestimating the effects is the use
of so-called “effective” accelerations instead of real values of accelerations, which are about one and a half times
lower than real ones as a result of filtering. Moreover, the above term is not applied. And many designers believe
that the standards show real peak accelerations. In the MSK-64 scale, which is still used in our standards, reliable
estimates for the relationship of seismic intensity with accelerations were obtained only for 6 points. For higher
intensities, the acceleration values were obtained by extrapolation under the assumption that the amplitude
was doubled per point. At present, abundant empirical material has shown the failure of this assumption. This
led to an additional underestimation of the calculated amplitude of accelerations, especially for 9 points. When
applying the spectral method, this drawback is partially compensated by other assumptions. But for the dynamic
calculation method, the use of effective values leads to large errors. The achievements of other countries are not
taken into account. For example, abroad, when calculating buildings and structures for earthquake resistance,
the duration of vibrations (Arias model) is taken into account, and in our standards this important parameter
is completely ignored, although in the seismic scale GOST R GOST R 57546-2017, estimates corresponding
to the Arias model are available. Disagreements are noted in the building codes of various organizations and
departments of our country. Serious contradictions occur in the text of regulatory documents. For example, the
frequency composition of the generalized spectrum is specified in one frequency band, and the spectrum level in
another. GSZ maps require the use of accelerations close to the GOST R GOST R 57546-2017 scale, and norms
require the use of the MSK-64 scale. The MSK-64 scale has not been used in practice for a long time, since it
does not contain a description of panel buildings, large-block buildings, buildings with seismic retrofitting, and
generally buildings above 6 floors. Instead of the average value of the dynamic amplification coefficient, the value
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obtained in violation of all the rules for processing empirical material is used. Finally, the GSZ maps are built
for the condition that the impacts are exceeded up to 1% (GSZ-S map), and accelerations for this case - with a
probability of exceeding 99%.

Keywords: Building codes, seismic treatment, seismic intensity, acceleration, vibration velocity, power,
duration, coefficient of dynamic amplification.
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BeseapeHre

C 1981 roxma BenyTcs OecIIOAHbIE MOMBITKH YAYYIIUTh CTPOUTENbHBIE HOPMBL. To
YTO HalllM HOPMBI HE COOTBETCTBYIOT PEAJIbHOM CEUCMUUYECKON OIIACHOCTH HE BBI3bIBA-
et comHenuii. B CIIA 3a nocneanue 100 net npu 21 pa3pylmuTenbHOM 3eMieTpsice-
HUM Norudio B ob1eit cnoxkHoctu 264 venoseka [Jaiswal et al., 2011]. Hanpumep, npu
3emierpsicennu Mmmnepuan Bamnu B 1979 rogy ¢ marautynoit 6,5 xepTB He ObL10, IPU
3emuierpsicenuu Jloma Ilpuera B 1989 rony ¢ maruutynoit 7,1, npoucimeniem B rycro-
HACEeJICHHOM paiioHe, Torubau 62 yenoBeka, mpu 3emiuerpscenun Hoprpumk 1994 rona
C MarHUTya01 6,7 morubmu 57 yenoBek. AHAJIOTUYHAs KapThHa HabmronaeTcs B Slnoxuu.
[Tpu 3emnerpscenun Troony (SAnonus) 2004 roga ¢ marautynoi 6,7 norubnu 40 geno-
BeK, rpu 3emiierpsacenun Oykycuma (Snonus) 2011 roga ¢ marautynoit 6,6 norudnu 7
yesoBek. B crpourensHbix Hopmax CIIA celficMuueckue BO3AEHCTBUA 3a1at0TCSI HA OC-
HOBAaHMM IIPEICTaBUTEIBHOIO KOJIMYECTBA 3alUCEN CUIIbHBIX IBIXKEHMH. [IpakTnuecku
JUISL KQXJI0T0 aKTHBHOI'O pa3jioMa 3allMCH CUIBHBIX JBHKEHUI nMmerorcs. Hamm HOpMbl
HE ONMPAIOTCS HAa SMIMPUUYECKUIA MaTepUall U BO3ACHCTBUS 3a4a0TCs Ha psJie JOIyIlie-
Huil u npennonoxenuit. Hopmam 1981 roga [CHUII-II-7-81%*, 2013], koTopbie SIBASIOTCS
OCHOBOH BCEX MOCIIEAYIOMINX BEPCUI, COOTBETCTBYIOT cienyrome 3pdexrsl: B Criuraxe
(Apmenust) mpu 3emiierpscenun 1988 roga ¢ Mmaruutyaoi 6,8 moru6sao 25 ThICSY Yyelo-
BeK, 1pH 3emierpsicennu B Hedreropcke 1995 roga ¢ maruutynoii 7,6 norutno 2240 ye-
JIOBEK — OOJIBIIMHCTBO HACEICHUSI MAaJICHBKOTO TopojiKa. B uemM mpuynHa Halmx noTeps?
HanpammBaetcst Haubosiee BeposTHas IPUYMHA — HECOOTBETCTBUE NPUHATOTO B HOPMAX
YPOBHsI BO3JIEHCTBUN pealbHbIM 3Ha4YeHUAM. HOpMBI OIEpUpYyIOT YPOBHAMHU YCKOPEHUU
no mkaie MSK-64 [Mensenes, 1968]. Hackoyibko Ha/Ie’KHbBI OLIEHKU paCYeTHBIX YCKOpe-
HUM, npuBeneHHbIX B mkane MSK-64? Camu 3HaueHus, OKpYIIIEHHBIE 10 JBYX 3HAKOB,
HABOZAT HA MPEAIOIOKEHUE O TPyOOCTH olleHOK. B Tabnuue 1 npuBeneHs! KoIMyecTBa
3anuceil yCKOpEeHUI, HCI0Ib30BaHHbIX MTPH nocTpoeHuu mkain MSK-64 u mkanst [[OCT
P 57546-2017].

Tabnuya 1./ Table 1.

KosnvecTBo 3anuceil CHJIbHBIX JIBHKEHUI, KOTOPbIE HCI0Jb30BAHbI PH
COCTABJIEHUN MHCTPYMEHTAJIBbHBIX HIKAJ CeCMUYECKO MHTEHCUBHOCTH. /
The number of strong movements records used in compiling instrumental

scales of seismic intensity.

1, 6anusl / I, points 9 8 7 6

MSK-64, 1964 2 5 13 65
I'OCT P 57546-2017 / GOST R 57546-2017 104 172 212 353
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LleAb pa6oThl

SIcHO, YTO 1OCTAaTOYHO Ha/EXKHBIE OLIEHKH B 1964 rogy noimyd4eHs! TOJIBKO 1J11 UHTEH-
cuBHOCTH [ = 6. [{nst Goee BHICOKMX MHTEHCUBHOCTEH OIEHKH MPOU3BOIMINCH ITyTEM
AKCTPAIOJISALIUH MIPH MPEAIONIOKEHHH 00 YIBOCHUN aMILTUTYAbI Ha 6amt. Takoe npearo-
JOXeHHe ObUIO0 000CHOBAHO TEM, YTO peasibHO HaOJIOAaBIINECs YCKOPEHHS B THAIa30-
He 1-1000 cm/c? ObLIM OTHECEHBI K JUaa30Hy MHTEHCHBHOCTEN 2—12 GamioB. OxHako
HAKOIUICHHBIE SMITUPUYECKUE JaHHbIC TOKA3aJIM, YTO MAKCUMAJIbHBIE YCKOPEHHUS JOCTH-
rarorcs npu 9 6ajuiax v npu JanbHEHIIEM POCTe WHTEHCUBHOCTU YK€ HE M3MEHSIOTCS
[Campbell, 1981; Bureau, 1981; Hanks, Johnson, 1976; Yamada et al., 1997; Bommer,
Martinez-Pereira, 2000]. B pa6ore [Bommer, Martinez-Pereira, 2000] Ha sMmupudeckom
Mmarepuaie mokasano, 4ro npu 9 u 11 Gamnax yckopeHusi oguHakoBbl. He HY>KHO OBITH
OOJIBIIMM CIIEUAIHUCTOM B 00JIACTH MEXAHUKU TOPHBIX TOPOJ, YTOOBI COOOpPa3UTh, YTO
nedopmanusi, KOTOpYI0 MOTYT BBIAEpPKATh TOPHBIE MOPOJBI, TOJHKHA UMETh Ipeaes, He
3aBUCALIMNA OT MaclITaba sSBICHUS, T.6. OT MAarHUTY/bI 3emiieTpsicenus. HezaBucumoctsb
0e3pa3MepHBIX BEJIMYMH OT MaciuTada sSBICHUS CIIAYeT U3 TEOPHH pa3MepHOCTEH U To-
no6ust [Cenos, 1987]. CnenoBarenbho, uHTEpBaLy yckopenuii 1-1000 cm/c? coorBet-
CTBYET MHTEPBAJI HHTEHCUBHOCTH 2-9 0ajlioB, T.€. U3BMEHEHHUIO YCKOPEHUH B 2,5 pa3a Ha
0asu1, YTO MOATBEPIKIACTCS M IIPSMBIMU OIICHKaMHU 3TOTO COOTHOILIECHHS [ ATITUKAEB U Jp.,
2008] (puc. 1). B Hopmax uHTEHCUBHOCTSAM 7, 8, 9 GajyaM COOTBETCTBYIOT YCKOPEHHS
100, 200, 400 cm/c? coorBeTcTBEHHO. [T0IE30BaTENIN BOCIIPMHUMAIOT 3TH 3HAUCHUS, KAK
HanOoJiee BEPOSATHBIC U HCIIONB3YIOT UX. MeX/1y TeM, IPUBEICHHBIC 3HAUCHHSI TIOTYYEHBI
nyTeM QuiasTpanuu B nonoce 2-5 I'm.

MeToAbl UICCAEAOBOHUS

B CIIA Takue 3HaueHHUs Ha3bIBAlOT «3(P(EKTUBHBIMU». Y HAC ATHUM TEPMUHOM
HE TOJB3YIOTCS, YTO W MpPUBENO K HemopazymeHusm. [lo onenke aBropa mkansl C.B.
Mengenesa ¢uibTpanys NpuBeia K 3aHWKEHUIO YPOBHS YCKOPEHUH MPUMEPHO B TOJI-
Topa paza [Mexasenes, 1978]. K takomy >xe BbeIBOAy mpuiien pexaktop kaptel OCP-97
B.1. YnomoB, oneHnBIINI 3HAYEHUS YPOBHS ycKopeHu# B mkaine MSK-64 kak 3HaueHus
HUKHETO YpOBHS AMara30Ha HHTEHCUBHOCTH [ YomoB, 1994]. 3anuxeHue ypoBHS KoJie-
Oanuit B mkane MSK-64 cBsizaHo u ¢ Ipyrumu (GakTopamu: Hampumep, Iepecuer cMe-
LICHUH B YCKOPEHUS MIPH MPENOI0KEHUH O CHHYCOMIaIbHOU opMme konebanuii. Metos
OILIEHKH CeCMUYECKON OMAacHOCTH, pa3paboTanublit s kapTel OCP-97, ucnons3oBasics
B MexayHapogHoM npoexkte GSHAP npu noctpoeHun kapT c€MCMUYECKON OMMacCHOCTH
mupa, kyna BxoguT u kapra OCP-97. [Tostomy kapra OCP-97 Gbinia mocTpoeHa u B yCKO-
penusix [Ulomov et al., 1998].

Hcnonp3oBanue nHCTpyMeHTaNbHOH 11kaibl MSK-64 He m03BONIMIIO CTHIKOBAaTh Kap-
ThI B 0ajyiax ¢ KapTaMH B YCKOPEHUSIX JJisi coceqHuX cTpaH. [loaTtomy oneHku celicMu-
YeCKOW MHTEHCHUBHOCTU B 0Oajiax MepecUUTHIBAINCH B YCKOPEHHS MO JaHHBIM PaOOThI
[AnTukaes, [lleGanun, 1988], koTopbie Bouu U B HeIHE AeicTByronuit [OCT P 57546-
2017. Yrobbl yuecTb TOT (haKT, 4TO MHCTpyMeHTaidbHas mkaita MSK-64 orHocuTcs k
HIWKHUM Tpanuniam uHTeHcuBHocTeH, B [CII 14.13330.2014] 6bu10 3amucano, 4To 3Ha-
YEHHS YCKOPEHHH JUIA PACUETOB JOJKHBI OBITh «He nuace 100, 200, 400 cm/c? s uH-
TEHCUBHOCTEH 7, 8, 9 6asIOB COOTBETCTBEHHO». HO HUYETO Mpu 3TOM HE M3MEHWIOCH.
[TpoeKTHPOBIIMKH MO-MPEXKHEMY HUCIIOIB30BaIN 3aHMKEHHBIE B IIOJTOPA pa3a 3HAYCHUs
YCKOPEHHH.
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Puc. 1. Coomnowenue mexcoy yenmpamu pacnpeoeienuli 102apu@dma nuKo8o2o YCKOPeHuUsl U
cevcmuueckoli unmercuenocmvio I . Tonkumu nunusmu noxkasan 95% ypoeenv dosepus. Ilo pabome
[Anmuxkaes u op., 2008]. Hcnonvzosano 1554 axcenepoepammeor. /

Fig. 1. Relationship between the centers of distribution of the peak acceleration logarithm and seismic
intensity 1. Thin lines show a 95% confidence level. According to [Aptikaev et al., 2008]. Used 1554
accelerograms.

Nmenuce B Bepcuun 2018 roga u npotuBopeuns. [1pu 3aHMKEHHBIX YPOBHSIX YCKOpe-
HUH yKa3bIBaJOCh, YTO YPOBHU CIIEKTPOB HE JIOJKHBI OBITh HUXKE PEaIbHBIX 3HAUCHUH.
B npoekre [CII 14.13330.2019] 310 mpoTUBOpEUrEe YCTPAaHEHO U MPEAJIaraeTcs mojib30-
BaThCsl TOJILKO 3aHM)KEHHBIMH 3HaueHUsiMU. PaHee nis Hambosiee OTBETCTBEHHBIX 00b-
€KTOB KOA((HUIIMEHTHI OTBETCTBEHHOCTH K, (KOTOPbIE BCE PABHO HE JI0CTUTAN MPaBUIIb-
HOTO YpOBHS1), B HOBBIX HOPMaX YMEHBIIEHBI B IOJTOPA pasa.

Ho u storo mano. CocraButeiny HOpM HE CYUTAIOTCS C YCIOBUSIMU MOCTPOCHUS KapT
OCP. Hanpumep, mina kaptel OCP-C BepOATHOCTh MPEBBINIECHUS] YPOBHS BO3JIEHUCTBUS
B Oamnax cocraiseT 1%. DTo 3HAUUT, 4TO, HANIPUMEp, AJII UHTEHCUBHOCTH 8 OalioB
3HAYeHHs BO3JEHCTBUI BhIlIe 8,5 6amnoB coctaBisioT 1%. Oromy 1% OynyT cooTBeT-
CTBOBATh BO3eHcTBUs yxe B 9 OamnoB. IIpoekT HOBBIX HOPM TpeOyeT BECTH pacdeThbl
HE Ha BEPXHIOIO IPaHUIly AMAara30Ha YCKOPEHUs, U JaKe HE Ha cpe/iHee 3HaYeHHe, a Ha
HIDKHIOIO TPAaHHUILy JUara3oHa, To €CTh Ui Halllero mpumepa, Ha 7,5 6amioB. UTak kapThl
OCP onepupyroT NpeBbIILIEHUEM PACU€THON HHTEHCUBHOCTH 11151 KapThl C 1%, a Hopmam
COOTBETCTBYET MPEBBIIIICHHE YPOBHS ycKopeHuid 99%! Ananoruunas cutyanus HaoOmro-
JaeTcs M JUIsl IpYTUX MHTEHCUBHOCTEH U [Tl KapT B 1 A.

HMmeroTcs HETOUHOCTH M B OLIEHKAaX YpPOBHS NMPEBBIIICHUS CEHMCMUYECKUX BO3ZCH-
ctBuii B kaptax OCP. CocraButenu onepupyrot I1-o0pa3noii ¢opmoii pacnpenencHus
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uHTeHCUBHOCTH. M ouenku npesbienusi1 0%, 5%, 1% na kaprax A, B, C coorBeTcTBY-
I0T 3TOM JUCKPETHOM Monenu. Ha camMom zene OLeHKHM CTENEHU MOBPEXKICHUN 31aHUI
pacrnpeiesieHbl IO HOpMaJIbHOMY 3aKOHY. 3aMETUM, YTO U paclpe/iesieHue CTeNeHel no-
BPEXKACHUS MPU KOHKPETHOM 3EMJIETPSICEHUU TaKKe MOJUUHIETCS HOPMAJIbHOMY 3aKO-
ny [[llebanun, 1969; Kynues, lllebanun, 1970; [MonaxoB u ap., 1982; lunentok, 1988;
Schenkova, Prochazkova, 1981; Bottari et al., 1986; Velkov, 1989]. A B ur>xeHEpHOM I1-
ana3oHe CECMUYECKasi HHTEHCUBHOCTD OINPEAEIIIETCS] B OCHOBHOM MO CTENEHU MOBPEK-
JEHUs 3aHUi. 3HAYUT, alMpOKCUMAIIUs paclpeiesieHnuss MHTEHCUBHOCTH [[-00pa3HbIM
3aKOHOM TaKX€ BHOCHUT ONPEJECICHHYIO MOIPEIIHOCTh B OLIEHKY BEPOATHOCTU IPEBBI-
HIEHUS] HEKOTOPOTO 33JaHHOTO YpOBHA Bo3AecTBUM. CTaHIapTHOE OTKJIOHEHHE OLEH-
KU BO3JICHCTBUI B Oaiiax mpu oOCleOBaHUM MHOTUX 37aHuil coctapnsier 0,4 Oanna.
3HauYuT, B peajgbHOCTH, HarpuMep, 11t KapTbl OCP-C BeposITHOCTh NPEBBIIEHUS] YPOBHS
BO3/eicTBU cocTaBisieT He 1%, a 20%. bonee Toro, B o6nactu 3a1aHHoOro 6auia npu-
cyTcTByeT 29% BeposSTHOCTH 00Jiee BBICOKOW MHTEHCUBHOCTH.

CocraBuTeny CTPOUTENIBHBIX HOPM COBEPLIEHHO HE MHTEPECYIOTCS J10CTUKEHUSIMHU
WHXEHEPHOW CEMCMOIOTUH, YUYUTHIBAEMBbIMA B HOPMaxX ApPYyrux cTpaH. PacueTHbie ycko-
pPEeHHs TI0 HAIlUM HOPMaM CYIIECTBEHHO HIKE MMEIOIIUXCS B 3apYOCKHBIX TOKYMEH-
Tax (Tabnuia 2). B Tabnuie npuBeaeHb HHCTPYMEHTAIbHBIC OLIEHKH YCKOPEHUI HIKAIIbI
MSK-64 u mkan cemeiictBa Mepkamnu, co3ganneix nocie 1964 . MM-99 — unctpy-
MEHTaJIbHasl 4acTh IIKaIbl Mepkaiuiu, MoiepHu3upoBaHHoi B 1993 . [Wald et al., 1999;
Shake..., 2006], mxana MCS, no cux nop ucnonszyemasi B Utanuu [Faenzan, Michelini,
2010], kuraiickas mkana CSIS-99 [Chenetal., 1999], SHA-97 —uncTpyMeHTaIbHas 4aCTh
mkansl OCP-97 [Ynomos, 1994]. B mkane Pecnybnuku Kazaxcran [MeToanyeckui..,
2015] B cpeaHeM NpuAEpKUBAIUCH IPUHATOMY 3a pyOeKoM IIary mkaisl B 2,15 paza Ha
0aJy1, HO IOMYCKAllOCh pa3ivyue B IIarax JJis pa3luyHbIX UHTeHCUBHOCTEH. OTMETHM,
YTO KOPpEJSALHUs YCKOPEHU U MHTEHCUBHOCTH MPAKTUYECKHA BO BCEX CTPAaHAX MPOU3BO-
JUTCS C HAPYILIIEHUEM MPaBUI 00paOOTKH SKCIIEPUMEHTANBHBIX JAHHBIX: CYUTACTCS, YTO
oIMOKaM MoJIBepKeHa TOJIBKO OJIHA U3 CPABHUBAEMBIX BEJIMYMH. DTO MPUBOAMT K 3aMeT-
HOMY 3aHM)KEHHIO HAKIJIOHA anMpoKCUMUpYtomei npsamoit. OCOOEHHO BEIUKH OIIHOKH B
WH)XCHEePHOU CeCMOIOTHH, T1ie pa30poc JaHHBIX BEJIMK, 8 UCIIOIb3yEeMbIH TUana30oH WH-
TEHCUBHOCTEH Bcero Tpu 6aiuia [Antukaes, 1961]. YV koro och abcuuce B yCKOPEHUSIX, Y
TOTO MPUPOCT AMILTUTY/IBI Ha O6asi 3aBbiieH (mkaga MCS), y koro — B 6aninax — 3aHIKEH
(mkana MM). Bonbiie ommOKy CBsI3aHBbI C HEBEPHBIM MPEANOIOKEHNEM 00 YIBOSHUN
amrunTyabl Ha 6ain (mkanst MSK-64 u CSIS-99). B CILA nis pacdeToB TUHAMHYECKUM
METOJIOM UCIIONB3YIOTCS MEAMAHHbIE 3HAYEHUsI YCKOPEHUH 110 3aMHUCSIM CHIIBHBIX JIBUKE-
HUI, YMHOXXEHHBIE B TIONTOpA pa3a. Y Hac — IPOTHBOIONOKHAs TeHaeHuus. B Eurocode
8 CHekTphl 3aJal0TCs JBa CHEKTPa B 3aBUCUMOCTH OT MarHUTY[bl, & Y HaC MarHuTyaa
BOOOIIIC HE MPUHUMAETCS BO BHUMaHue. Bo MHOTHX MyOIHKAIMsIX OTMEYaeTCsl, YTO MPU
BBICOKMX MHTEHCUBHOCTSX YCKOPEHUS HA PBIXJIBIX TPYHTaX JIaKe MEHBIUIE, YeM Ha TPyH-
Tax CKaJbHBIX, XOTS MHTEHCHBHOCTh BCE-TAaKH BBINIE Ha PBHIXJBIX TpyHTax [Neumann,
1954; Duke et al., 1972; Trifunac, 1976; Chiaruttini et al., 1979; McGuire, Barnhard,
1979; Campbell, 1981; Joyner, Boore, 1981]. Ilo sMnupudeckum JaHHBIM POCT UHTEH-
CUBHOCTH Ha PBIXJIBIX TPYHTaX OObSICHAETCS PE3KUM YBEITUUCHHEM MIPOIOJKUTEIIEHOCTH
xonebanuii [Arias, 1970; Antukaes, 2012], ¢pakropoM, y Hac He yuuTbIBaeMbIM. B HOp-
max CHIA, WUpaHa u apyrux cTpaH 3Ha4eHUs KOOPPUIIMEHTA TUHAMUYECKOTO YCUTICHUS
NPUHUMAIOTCS Ha OCHOBAaHHM OOpPaOOTKH SMITMPHUECKUX JaHHBIX, MPU OMPEACTCHHBIX
yCIoBHAX Jocturatonye 3HadeHus B = 4 [Iranian..., 2005; Yu, Chock, 2010]. Cpennee
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Tabnuya 2. / Table 2.

YckopeHus 11l pa3jJiM4HbIX HHTEHCHUBHOCTEH B HOPMAX Pa3JIMYHBIX CTPaH. /
Accelerations for various intensities in the building codes of different countries.

HuTeHcuBHOCTH B 6asiax / Intensity in
HIxana / Scale points
7 8 9

MSK-64 100 200 400
MM-99 247 470 898
SHA-97 130 280 600
HIkana PK / Scale RK 120 270 600
I'OCT P 575462017/ GOST R 575462017 110 280 700

3HaYEHUE ITOTO Kod(uImeHTa mo pesyapraraM 00paboTKH THICSY aKCceJIeporpaMM Co-
crasisiet B = 3,6 [Mikhailova, Aptikaev, 1996].

CocTaBHUTENM HOBBIX HOPM HE YUYMTHIBAIOT U OLICHOK CEMCMUYECKUX BO3JIECHCTBHUIA,
MOJTyYEHHBIX B JIPYTHMX OpraHMU3alMsIX Hallel cTpaHbl. 3HaueHue koddduumenta auna-
MHYECKOTO ycuiieHus 3 = 3,2 Mmoiay4yeHo CrenraucTaMu B 00J1aCTH aTOMHON YPHEPTETHKH
[PB-006-98]. B HoBBIX CII mo-mpexxHeMy UCTIONB3YyETCs BeIMurHa 3 = 2,5, moiydeHHast
HE MyTeM OCPEIHEHHS pealbHbIX 3HAUE€HUH, a IyTeM OCpPEeIHEHUS 3HaYeHU Ha (PUKCU-
POBaHHBIX YacToTax. Takoil mpuemM NpOTUBOPEUUT MpaBUiIaM 00pabOTKH SMIUPUUECKUX
naaaeix. B HUY MI'CY [CTO..., 2015] ormedaeTcst 3aBUCUMOCTb CEMCMHUYECKOTO BO3-
NEHCTBHS OT JVINTENBHOCTU U YKa3bIBAC€TCS, YTO JUIS 33/1aHHON MHTEHCUBHOCTHU IIPU Ma-
JIOW JJTMTENBHOCTH aMIUIUTY/Ia YCKOPEHUSI MOJKET ObITh BeChMa BbICOKOW. BiusiHue mpo-
JOJDKUTEIBHOCTH KOJIeOaHHH Ha MOBPEKIAEMOCTh COOPYKEHUI YUUTHIBAETCS B HOPMax
atomHo# sHepreTuku [Pb 006-98]. A B cTpOUTENBHBIX HOPMaX JTUTEIIBHOCTH KOJICOaHUH
MOJIHOCTBHIO UTHOPUPYETCS U Jake 3alMCaHo, YTO JUIS COCTABIECHUS! CHHTETHYECKOH ak-
ceJieporpaMMbl JOCTaTOYHO 3HATh TOJIBKO CIIEKTP.

Hawubonee nmepcrneKTUBHBIN MyTh MOBBIMICHUS] HAJAC)KHOCTH PAcUETOB CEHCMOCTOM-
KOCTH — TIEPEX0J] HAa SHEPTETUUECKUE XaPaKTEPUCTUKU CEUCMHUUECKUX Bo3aencTBuid. OO
aToM roBopui emie B 1956 rony amepukanckuii yuensiii C.W. Housner. Dtoit mpo0ie-
Moi 3anuMauch J.A. Blume, N.M. Newmark, V.V. Bertero u MHOTHE ApyTHE yUYCHBIC
CIIA, Utanuu, SAnonnu. B Hamel cTpane Takke SHEPreTUUECKUE XapaKTEePUCTUKH BO3-
JEUCTBUI pa3BUBatOTCs U3BeCTHbIMU yueHbIMU FO.JI. Pyrmanom, A.A. TletpoBbim, A.M.
V3auneim, M. A. Kistuko, A.A. lonroi u apyrumu. CorimacHo 'OCT P 57546-2017 nepe-
XOJl 3aJIaHUsI BO3JICUCTBUM OT YCKOPEHUH K SHEPreTUYECKUM XapaKTEPUCTUKAM CHU3UT
CTaHIAPTHOE OTKJIOHEHHUE JJISl KOPPESALMHU BO3ACHCTBUI CO CTEIEHBIO MOBPEKICHUN B
2,5 pa3sa.

BbiBOADI

OI_ICHKI/I YpPOBHA CEHCMHUYECKHUX BO3JIEHCTBUI B OT€UECTBEHHBIX HOpMax HUKE pCaJib-
HbBIX 3HaueHUil. B MPOCKTC MOCICAHUX CTPOUTCIIbHBIX HOPM U ITPABUJI 9TOT YPOBCHb OKa-
3aJICA €1IC 0oJiee 3aHKCHHBIM. HpOeKT COBCPHICHHO HC YUUTHIBACT JOCTHKEHUN HMHKE-
HepHOﬁ CEHCMOJIOTHH 3a pY6e)KOM U B Halein CTpaHe. I[a>1<e HC YYUTBIBAKOTCS HOPMATUB-
HBIC JOKYMCHTEI APYTUX pOCCHfICKPIX opr aQHU3ALUN U BEJOMCTB. 3aHmKeHHE PaCuYCTHBIX
ypOBHeﬁ CEHCMHUYECKHUX BO3ICHCTBUI IMPUBOANIIO U 6y,[[CT MPUBOAUTD K HCOIIPpABAAHHBIM
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KEpTBaM M MaTepualbHOMY ylepOy npu Oyayuiux 3emierpsiceHusx. Heooxonumo pas-
paboraTh METOJbl pacyeTa CeHCMOCTOMKOCTH HAa OCHOBAaHMM OXKUIAEMBIX SHEpreTuye-
CKHX XapaKTEPUCTHK CEHCMHUECKOTO IBUKEHHSI TPyHTA.
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