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Pestome: AKTyanbHocTb paboTbl. Bo BceM mMupe Ha KapTax CeicMMYeCKO OnacHOCTW NPUBOAATCS Hambo-
nee BEPOSATHbIE 3HAYEHNS CEACMUYECKNX BO3EACTBUIA. B COOTBETCTBUN C AONYCTUMBIM PUCKOM 3TU 3HAYEHUS
MOryT 6biTb YBEAKUYEHbI. Hanpumep, B MeXAyHAapOAHbIX HOPMAX AN pacyeTa CEMCMOCTONKOCTM paamaLmoH-
HO-0MACHbIX 06LEKTOB Hanbomee BEPOATHbIE 3HAYEHUS YCKOPEHWIA YBENIMYMBAIOTCA HA BENNYUHY CTaHAAPTHOrO
OTKMOHEHMs. B 0TEYECTBEHHbIX CTPOMTENbHbLIX HOPMAX NPeAnonaraeTcs MCnonb30BaHe HaMbonee BEPOATHbIX
3Ha4yeHuit. C4nTaeTcs, 4TO BCNEACTBUE PA3NMYHbIX (DaKTOPOB pacyeTbl BO3AEACTBUI CONPOBOXAAIOTCH HEKOTO-
PbIMW NOTPELLUHOCTAMM, BCIIEACTBME YEro OLEeHKN BO34eNCTBIIA MOTYT BbITb 3aBbileHbl HA 10, 5 1 1% ansa kapt
OCP A, B 1 C cOOTBETCTBEHHO. T OLEHKMN ObINK CYLLECTBEHHO YBEINYEHbI NPU OKPYIMEHNN OLEHOK UHTEHCKB-
HOCTW [0 LIeNIOYUCNEHHbIX 3Ha4YeHWiA 6annos. OAHAKO B NOSACHUTENBHON 3anucke aTo He ObiNo oTpaxkeHo. Mo-
atomy Bmecto 10, 5 n 1% ans kapt OCP A, B v C cneaytoT 3Ha4eHns 50, 45 n 41% coOTBETCTBEHHO. MOCKOMbKY
6annbl Henb3s HENOCPELCTBEHHO MCMOMb30BATb B MHXXEHEPHbIX pacyeTax, COrnacHo CTPOMTESbHbIM HOpMaM,
NpOM3BOAMTCA NepecyeT 6annos B yckopeHus no wkane MSK-64. OpHako, ele cosaatenu wkanbl MSK-64 b
kapT OCP u wkansl MSK-64 yka3biBanu, 4TO LUKaNa 3aHWKAET OLEHKN YCKOPEHWIT NPUMEPHO B NONTOpa pasa.
lMpuymnHa — B wkane MSK-64 npuBoasTcs He peanbHble, @ (UNLTPOBAHHbIE 3Ha4eHMs. Bo BpeMs co3aaHNs 3Toi
LUKaNbl 0OCHOBHAA Macca 3A4aHuin umena He 6onee 5 aTaxen. OuabTpauueit yoansaanch HU3KOYaCcTOTHbIE COCTAB-
nALIMe, HeonacHble ANs CYLECTBYIOWMX 3aaHniA. Lienb paboTbl — OLEHWUTL peanbHyt0 BEPOSTHOCTb MPEBbI-
LUEHNS YPOBHSA BO3AENCTBUIA NPU pacyeTax CEMCMOCTOMKOCTM 34aHUA U coopyeHuid. MeTofbl uccnefoBaHus
— aHanu3 npoueayp OLEHKU PACYETHbIX BO3AENCTBUIA € Ucnonb3oBaHuem kapT OCP v ctponTenbHbIx HopM. Pe-
3ynbTatbl paboTbl — NOKA3aHO, YTO HOPMATUBHbI YPOBEHb YCKOPEHWIT MPK pacyeTax CEMCMOCTONKOCTM 6onee,
4eM B [1Ba Pa3a HWXKe pearnbHbIX 3Ha4EHNIA.

Kntouesble cnoa. CTpouTenbHble HOPMbI, CERCMUYEcKne Bo3aeincTaus, kaptol OCP, wkana MSK-64, Bepo-
ITHOCTb MPEBbILLIEHNS YPOBHS PACYETHbIX BO3AEHCTBUIA.
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Abstract: Relevance. All over the world, the most probable values of seismic impacts are shown on seismic
hazard maps. According to the acceptable risk, these values can be increased. In domestic building codes, it
is customary to use the most likely values. It is believed that due to various factors, the impact calculations
are accompanied by some errors, as a result of which the impact estimates may be overstated by 10, 5 and
1% for the general SRF maps A, B and C, respectively. However, these estimates were significantly increased
when rounding the intensity estimates to integer values of the scores. However, this was not reflected in the
explanatory note. Since the points cannot be directly used in engineering calculations, according to the building
codes, the points are converted into accelerations on the MSK-64 scale. However, even the creators of the
OSR maps and the MSK-64 scale indicated that the scale underestimates the acceleration estimates by about
one and a half times. The Aim of the work is to assess the real probability of exceeding the impact level when
calculating the seismic resistance of buildings and structures. Research methods — analysis of procedures for
assessing calculated impacts using SRF maps and building codes. Results of the work — it is shown that the
standard level of accelerations in the calculations of seismic resistance is more than twice lower than the real
values.
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BeepeHne

Ha xaprax OCP (puc. 1-2) npuBoasrcs Haubojee BEpOSTHbIE OLIEHKH 0XKHJaeMOM
MHTEHCUBHOCTHU B Oaymax. O003HauYuM 3Ty BeJIMYMHY cuMBosioM h,. J{is pacuera cetic-
MOCTOHKOCTH OOBEKTOB YPOBEHb BO3/ICHCTBUIN YBEIMYUBAETCS B COOTBETCTBHH C JIOMY-
CTUMBIM pUCKOM. Hampumep, At paAraiiOHHO-OIIACHBIX 00OBEKTOB B MEXKTyHAPOTHBIX
HOpPMax, PAacUeTHBIM YPOBEHBb BO3JECHCTBHI MOBBIIIAETCS HAa BEIMYMHY CTAaHIAPTHOTO
otkioHeHus. Cuurtaercs, yto kapram OCP-A, B, C cOOTBETCTBYIOT BEPOATHOCTH Ipe-
BbIIIEHUsT Bo3aeiicTBuil B O6amnax B 10, 5 u 1% COOTBETCTBEHHO (UTO HE COBMAAET C
OIICHKAMH 0 MpaBuiIaM CcTaTUCTHKHU [AnTtukaes, 2020]). O603HAYNM BETUYHHY HOMHU-
HaJIbHBIX MPEBBIIIEHUN CUMBOJIOM h,. [IpoeKTUpOBIIIMKHN YaCcTO BOCTIPUHUMAIOT 3TO TO-
JIOKEHHE TaK, 4TO J0OaBKa 3TUX MPOLECHTOB MEPEBEAET BO3ICHCTBUS B CIICAYIOMNN Oal.
Ho st1o He Tak. [IpeBbileHus 3a/1atl0TCI OTHOCUTENBHO CPEIHUX, HAaubosee BEPOSTHBIX
3HaueHuil. Harmpumep, ecim kapre A COOTBETCTBYET MHTEHCUBHOCTH 7 GaljioB, TO Tpe-
BbIIEHUE cocTaBUT 60%.
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Fig. 1. General seismic zoning maps of the Russian Federation — GSZ-2015
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MeToAbl UCCAEAOBOHUS

AHaJIN3 pacyeToB BepOATHOCTEH M MX OLEHKH. PacueTsl BEpOATHOCTEN BEIyTCs
no ¢bopmynaM, IPEANONIaralouM HEMPEPhIBHOCTh MEPEMEHHBIX BeTUYUH. IMEHHO Tak
U OBLIU MOJIy4YeHbI yHoMsHYyThIe Bbile oneHku 10, 5, 1%. [Ipu koneunom popmupoBa-
Huu kapt OCP mpoBeneHO OKPYIIIEHHE OIEHOK JI0 IEJIOYMCIICHHBIX 3HAYCHUH 0ajlioB.
CrnenoBarenbHO, JOMMyCKAaeTCs MPEBITIICHUE Bo3ericTBri Ha (0,4 Gaa (rmosoBuHa Oaia
yBenuuuBaeTcs 10 1enoro). Torga roBoputs o 10, 5 u 1% ne npuxomurcs: 0,4 6anna —
3710 40%. O0G03HaYMM 3Ty BeIMYMHY cuMBOJIoM h;. Takum obpazom, a1 KapTel A, Ha-
npuMep, K HanboJee BEpOSTHOMY 3Ha4eHHIO npeBbimieHust 50% nobasnseM pacyeTHOE
npessiieHne h; = 10% u npesbliieHne, cBa3aHHoe ¢ okpymieHueM h, = 40% u B utore
nosrygaem 100 % BepoaTHOCTH npeBbIteHus. Jpyrumu cioBamu, kaptel OCP 3anmxkaror
OLICHKH BO3JEHCTBUI HA OJIMH OaJll.

Pe3yAbTaThl PABOTHI

JlanbHeliee Bo3pacTaHWe BEPOATHOCTH MPEBBIIICHHUS YPOBHs BO3ACUCTBUN CBsI-
3aHO C TepecyeToM OamoB B yckopeHus mo mkaine MSK-64, ucmons3zyemoii B CII
14.13330.2018. B mxane MSK-64 npuBonarcst GUiIbTpOBaHHBIC 3HAUCHUSI YCKOPEHUHN
(>pdextuBHbIX yckopenwmii). C.B. Mensenes [1978] u B.1. Ynomon [1994] yka3biBa-
au, 4To (hunbsTpoBaHHbIe amruTyasl B MSK-64 npumepno B 1,5 paza HuXKe peanbHBIX.
WurencusHoCcTIM 7, 8 M 9 6amioB cooTBeTCTBYIOT yekopenus 100, 200 u 400 cm/c? co-
OTBETCTBEHHO. HacTopakuBaeT UCHONIB30BAaHUE TAKUX «KPYTIBIX» 3HadeHuid. [Ipu cos-
nmaaun mransl MSK-64 3amyceil CHIbHBIX IBMKEHWI OBUIO HEZOCTATOYHO. bosee mim
MEHEE HaJIe)KHO MOXKHO OBLIO OIICHUTH 3HAYEHHE YCKOPEHUU TOJIBKO IS 6 6amoB. Jliis
0oJee BRICOKMX MHTEHCUBHOCTEH OLEHKH MOTYYaJuCh ITyTEM SKCTPAIOJISIINY TIPH TIPEI-
MOJIOKEHUH 00 YIIBOSHUU aMILTUTY/bI YCKOPEHUS TPU BO3PACTAHUU MHTEHCUBHOCTH Ha
Oamn. Takoe MpennoNoKeHHe CBSI3aHO C TEM, YTO HAOIIOMaeMblil TUana3oH YCKOPEHUI
1-1000 cM/c? mpUMEPHO COOTBETCTBYET IHMANA30HY WHTEHCUBHOCTEH 2-12 Gamwios. Ho
0Ka3aJ10Ch, YTO YCKOPEHHs HachIatoTes npu 9.5 Oayuiax u ganee He pacTyT. bonee BbI-
COKHMX HaNpsKEeHUI rOpHbIe TOPOJIb HE BBIEPKMUBAIOT. DMIIMPUUECKHUE JaHHbIE TOKa3a-
JIY, YTO Ha TIOBEPXHOCTH pa3jioMa YCKOPEHHs HE 3aBUCAT OT MarHutyasl [CamoBCKuil u
ap., 1983; Hanks, Johnson, 1976; Trifunac, 1976; McGuire, Barnhard, 1979; Herrmann,
Goetz, 1981; Bureau, 1981; Campbell, 1981; Bolt, Abrahamson, 1982; Cocrapnenue...,
1999; Bommer, Martinez-Pereira, 2000; Bommer et al., 2004; de Nardis et al., 2014;
Suzuki, Iervolino, 2017; Pacor et al., 2018; Huang, 2020; Zaalishvili et al., 2020]. Pa3-
OpacwiBas quana3oH yckopenuii 1-1000cm/c? Ha HHTEHCUBHOCTHU 2-9 GasIoB MoIydaemM
YBEJIMUYCHUE aMIUIUTY/Ibl YCKOPEHUs B 2,5 pa3a Ha 0ajul, 4YTO MOATBEPAUIIOCH U MPSIMBIMU
sMrupuydeckumu Habmonenusmu. B urore B Hamem CIT s 9 6ayutoB umeem 400 cm/c?,
a 110 SMIIMPUYECKUM JAHHBIM y Hac onydero 700 cm/c?, a B CILIA — 800 cm/c?. Pa3nuiia
B 14% o0OwscHsercs Tem, uto B CIIIA npu pacueTax UCIONb30BaIUCh 3aMUCH MOCIETHUX
8 3emyeTpsiceHuid. B 3T0 BpeMs KOJIMYECTBO CTAaHIMKA B HEMOCPEIACTBEHHON OJM30CTH
K Pa3JIoMy CYIIECTBEHHO BO3POCIIO, YTO MPUBENIO K YMEHBIICHUIO IPOIOJKUTEIILHOCTH
KoJIeOaHUW 1 BO3PACTAHUIO AMIUIUTY/IL.

O0603HaYUM HOMHUHAJBHYIO BEPOSTHOCTH MPEBBIIMICHUS HA KapTax CEMCMUYECKOU
ornacHocTH cuMBosioM h, = 50%. Ilpupaiienue BEpOSTHOCTH HPEBBIIICHUS BO3/CH-
CTBUH BcieacTBUe omuoOok B mkane MSK-64 o6o3nauum cumBosiom h; Jlns 7 6anios
umeeM h; = 10%, ana 8 6amnoB hy; = 40%, u nns 9 6amnos hy = 75%.
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CyMmMupys Bce COCTABISAIOIINE TPUPAIICHUN BEPOSATHOCTH, OTyUaeM:

g 7 6amwtoB h = 50+ 10 +40 + 10 = 110%;

g 8 6ammtoB h = 50+ 5 +40 + 40 = 135%;

st 9 6ammoB h = 50+ 1 +40 + 75 = 166 %.

Takum oOpazoM, B 9-TuOaITEHOM 30HE pacueThl BeIyTCs Ha BO3ICUCTBUS OKOJIO 7,3
6amna. U 5To 6e3 yueTa mOrpenrHocTel, CBI3aHHBIX ¢ HEOAHO3HAYHOCTHIO MEPECUeTOB
6amoB B yckopenust [Neuman, 1954; Murphy, O’Brien, 1977]. Ilo smnupuyeckum JaH-
HBIM (PUKCHPOBAHHBIM WHTEHCHUBHOCTSAM B 0ajlax COOTBETCTBYET JIMANa30H YCKOPEHUH,
Oosiee mopsIKa.

BbiBOADI

[IpuBeeHHBIE OLIEHKU BEPOSTHOCTU MPEBBIIIEHUS Bo3AeiicTBHI Ha kapTax OCP He
COOTBETCTBYIOT AeHCTBUTENBHOCTH. OleHKH Bo3aeicTBuil mo mmkame MSK-64 Ttaxxke
CWJIBHO 3aHIKEHBI 110 YPOBHIO. B HacTosIiee Bpems COriacHO HalllUM HOpMaM PacdyeThbl
3IaHUHA ¥ COOPYKCHHMI BeIyTCs OoJjiee yeM Ha 0ajul HMXKE peajbHBbIX BO3ACHCTBUNA. DTO
BEJIET K TOMY, 4TO YyIIepO OT 3eMJIETPSACEHUI B Halllel cTpaHe HAaMHOTO BBIIIE, YeM, Ha-
npumep, B CIIIA u SAnoHnn. DKOHOMHUCTBI JOJKHBI OLEHUTh JIOIyCTUMbBIA YPOBEHb PH-
cka. [TomydyeHHble UMU PE3YNBTAThI TOJKHBI OBITH YITEHBI B HOPMAaTHUBHBIX JIOKyMEHTaX.
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