JINTEPATYPA

1. Tunooit mpoext TII 907-2-205 «Tpyba npiMoBasg KUpIHUYHAS
H=45m, dy=1.5M ¢ Ham3eMHBIM MPUMBIKAHHUE Ta30XOJOB IS KO-
TEJIbHBIX YCTaHOBOK.

2. Ilporpamma miis BIM-npoextupoBanus «Autodesk Revity.

3. Hancrpoiika «Dynamoy» s BH3YadbHOTO TMPOTPAMMHUPOBAHHUS. B
«Autodesk Revity.

YK 624.04

Oc00eHHOCTH YueTa BJIUSIHUS CelicCMUYecKUX BO3AeHCcTBUIt
B HOPMATHBHBIX JoKyMeHTax beaapycu, Poccnn, Ykpannsl,
EBponsl 1 Amepukn

Pacanerr M. A.
Hayunsiii pykoBonutens — 3BepeB B. ©.
benopycckuii HalMOHATBHBIA TEXHUYECKUI YHUBEPCUTET
MuHck, benapych

Jio6as crpouTenpHas cucTteMa TMPOEKTUPYETCs TAKUM 00pa3oMm, 4To-
Obl aHTHCeHCMHUUECKas CHOCOOHOCTh 37aHVsl IPEBBIIANIa PACUYCTHHIC
ceiicmuueckue Bo3zeicTBrsL, Cro1a BKIFOUYEHBI IPOYHOCTh, KECTKOCTh U
nehOpMaTHBHOCTb, ompeIesIeMbIc HCXOIS 3 00BEMHO-
TUTAHUPOBOYHOTO PEIICHUS M XapaKTEPUCTUK MaTepHanoB (yHIaMeEH-
TOB, CEHCMOU3OIISAIUOHHON CUCTEMBI M HAJ[36MHOW YaCTH COOPYKEHUS.
B cBoro ouepens, M KOHKPETHOTO CEMCMOHM3OIMPOBAHHOTO COOPYXKe-
HUS pacdeTHas MOJIENb MOKET ObITh 3a/laHa B BH/IE:

- (opMyIIBI paclpeeNeHns CTATHISCKOM MOTIePEUHOM CHIIBI B OC-
HOBAHHMH Y TOPU30HTATBHBIX CHJI TI0 BBICOTE COOPYKCHUS;

- Habopa pacueTHBIX CIIEKTPOB PEAKIINH 3eMJICTPSCEHHIA;

- TOIXOJAIIMX JIJIS MECTA CTPOUTEIHCTBA 3aIMUCEH 3eMIICTPIICCHUN
BO BpPEMEHU.

Criexktp peakiuii (0TBETOB) - rpad)k MaKCUMAJbHBIX pEaKLUi: Ie-
peMelieHui, CKOpocTell, YCKOPEHUM, WM JPYTUX MaKCUMaJbHBIX Mapa-
METPOB COBOKYITHOCTH OCHUJUIATOPOB (CHCTEM C OJHOM CTEIECHBIO CBO-
00/1bI) Ha 3aMaHHOC Bo3zcicTBHE. OpAMHATEI CIICKTPa OTBETOB - MAKCH-
MaJbHBIC 3HAYEHHS PEeakifil OCHMIUIATOPOB HA 33/laHHOE BO3JIEHCTBHE,
abcIrcca CeKTpa - COOCTBEHHBIC YaCTOThI OCITIIISTOPOB WIIH TISPHOIBI
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coOcTBeHHBIX KoneOanuil. [Ipu ceficMUYeCKUX BO3IEHCTBHUSIX — 3TO KO-
nebaHusl OCHOBaHMsSI, KOTOPOE MOXKET OBITh 3aJaHO aKCelIeporpamMMOi
KoJIe0aHUIl MOBEPXHOCTH TPYHTA PEATHFHOTO 3€MIIETPICEHHS, M TIpe-
CTaBJIEHO B BHJI€ CHHTE3WPOBAHHOW aKCEIepOrpaMMBbl, MOIYYCHHOH B
pe3yibTaTe CTaTHCTHYECKOH 00pabOTKH aKceleporpaMM HECKOJIbKUX
3eMJIETPSICEHUI.

CriexTphl peakiuii (OTBETOB) OJHA M3 Hambosee BaKHBIX, ITOJIE3HBIX
W UIMPOKO HCHOJb3YeMbIX KOHIENIUI B TEOPHU WU MPAKTHKE PacuéToB
COOpYyXeHHH Ha celicMocToiikocTh. [Ipennoxkennas 6oiee B 1926 roxy
K. A. Croaxupo [1], B HacTosIIee BpeMs 3Ta KOHICTIIHS HCTIOIAL3YETCS
MPaKTUYECKH BO BCEX 3apyOeHBIX HOPMATHBHBIX JAOKYMEHTaxX IO pac-
4E€TYy COOpPY’KEHUI Ha CEHCMOCTONKOCTB.

JlanHass KOHLEMIMS TO3BOJSET MPOBECTH PAacUeThl 3aHUS Ha Ceil-
CMOCTOMKOCTh MH)KEHEPHBIMHA METOJAMH.

CelicMudeckoe BO3AECHCTBUE Ha TPYHT, KaK MPaBHIIO, ONIPEENIETCS C
WCIIONBb30BaHUEM aHAJIN3a CEMCMHUYECKOW « OMAaCHOCTM KOHKPETHOTO
y4acTKa C Y4eTOM pAaCIOJIOKEeHHUS 3/1aHusl, PETHOHANBHBIX T'eOJOTHYe-
CKMX XapaKTEPHCTHUK M MPEAIOIaraeMoro YpOBHS OMACHOCTH 3eMJIETPS-
ceHus. B pesynbpTare ompemenseTcss  OJHOPOIHBIA CHEKTP OTKIIMKA
OTTaCHOCTH, OMPEIEINSIONINI JTHHEWHbIE CIEeKTPaIbHbIE 3HAUYEHUS YCKO-
pEeHUs TSl pa3HBIX TIEPHOJIOB U YPOBHEW OITACHOCTH.

B eBpormelickux HOpMaTHBHBIX JAOKYMEHTax, mpeacTaBieHHbIX TKII
EN1998-1-2011(02250) [2] m B aMepHKaHCKIX HOPMATHUBHBIX JOKYMCH-
tax, npeacrabicHHbIX ASCE/SEI 41-13 «Seismic evaluation and retrofit
of existing buildings» [3] pexoMeHAyeMbI YOpPYTHil CHEKTP PEaKIUU
MIpeJICTaBIEH Ha pUCYHKax 1,2.

B PecnyGimke bemapych, cormacHO HAaMOHAIHLHOMY IPHIOKEHHUIO
TKIT EN1998-1-2011 pexomeHayeTcss MpUHUMATh (HOpPMY YIPYroro
CIEKTpa pEaKkliu yCKOpPEHMs IpyHTa coryiacHo ykazanusm CHull II-7-
81* (2.9) [4], KOTOpBIE COOTBETCTBYET yKa3aHUSM JCHCTBYIOIIETO POC-
cuiickoro HopMmatuBHOro mokymenTa CII 14.13330.2013 [5].

B poccuiickux M yKpamHCKMX HOpPMax AJisl OLEHKH CEHCMHYECKHX
BO3JICUCTBHUI HCIIONB3YETCSl MOHATHE CHEKTP KOA(PQPUIMEHTOB JUHA-
MHYHOCTH f3.
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Puc. 1. PexoMenyemblil ynpyruii ciekTp peakiuu Tumna 1 uis Tunos rpyHTa oT A 1o E
COTJIaCHO

TKITEN1998-1-2011. (T — nepuon koneGanuii TMHEHHONH CHCTEMB, &, — PACYETHOE
YCKOpEHHE TPYHTA, S, — YIPYIuid CIIEKTpP PEeaKIK TPYHTA)
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Spectral response acceleration S,
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Puc. 2. Pexomennyemsriii ciektp peakunu corinacHo ASCE/SEI 41-13. (T — nepuox ko-
ne0GaHui TMHEHHON CHCTEMBL, S 3 — PaCUETHOE YCKOPEHHE TPYyHTa B KPATKOCPOUHBIH I1e-
puox xKonedanuii, Sy; — pacueTHOE yCKOpPEHHe IPyHTa B IepHo Koebanuit T=1c,
S, — YIpyruii CIeKTp peakLuy IpyHTa)

Criektp KO3(QUIUEHTOB NUHAMUYHOCTH — Oe€3pa3MEpHBIA CIIEKTP
OTBETa, MOJYYCHHBIN AENICHHEM BCEX €ro 3HaueHHid Ha abCOJI0THOE
MaKCHMaJIbHOE YCKOPEHHE aKCeIepOrpaMMBbl.

Crektp K03(pPUIMEHTOB TUHAMHYHOCTH 3 CTPOUTCS KaK COBOKYTI-
HOCTh (DYHKIMH Tepuoja CBOOOMHBIX KOJeOaHWM ocCIwuIsTOpa. ITO
MPaKTHYECKd Ta XK€ KOHIEMIMS, YTO W CHEeKTp peakuuu (OTBeTa),
Ha3BaHHAs TO-IPyTOMY.

B poccuiickux HOpMAaTHBHBIX AOKYMEHTax, mnpenacraBieHHbIX CII
14.13330.2013 u B yKpaWHCKMX HOPMATHUBHBIX JTOKYMEHTaX, MpPEICTaB-
nenubix JIBH B.1.1-12:2014 [6] criekTpbl K03 GUITNEHTOB THHAMHYIHO-
CTH TIPEJICTABJICHEI HA PUCYHKaX 3 U 4:
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Puc. 3. Criexktp K03 PUIMEHTOB TMHAMUYHOCTH [3; B 3aBUCHMOCTH OT PacdeTHOI'0
neprona T; COOCTBEHHBIX KoJIeOaHUI 3AaHMs I COOpYXeHHs 1o 1-oi popme
IIpU ONpEeAeIeHNH ceicMIuYeckux Harpy3ok cornacuo CII 14.13330.2013
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Puc. 4. Criextp k03(p(pUIMEHTOB TUHAMHYHOCTH f3; B 3aBUCHMOCTHU OT KaT€rOpHH
rpynra (I-111) u mepuoza T; coGCTBEeHHBIX KoJIeOaHMiT 3AaHHS UM COOPYKESHHS
o 1-o# ¢popme cornacxo JAbH B.1.1-12:2014

o]

B GonpmmHCTBE POCCUHMCKUX M YKPAWHCKUX HUCTOYHHKOB IO JAWHA-
MHUKE COOpYKEHHUI HEe YHOMUHAETCS] KOHLENIUS CIEKTPOB OTBETOB. 1lpn
3TOM BO MHOT'MX KPYIHBIX IPOEKTHBIX OpraHM3alUsAX pacy€Tbl Ha ceil-
CMHYECKHE BO3ACHCTBHS, BHIIOTHIIOTCS TI0 IPOIPAMMHBIM KOMILIEKCaM,
3aKyIUICHHBIX 32 PYOC:KOM, B KOTOPBIX IPH pacuérax Ha ceHCMHYECKHE
BO3ACUCTBUS HCHOJB3YIOTCS TaKUE MOHATUS KaK CIIEKTPbl MaKCHUMajb-
HBIX peaKkIyii, MOJIaJIbHAs Macca, MOAAbHBIN Kodddunnent nemmndupo-
BaHUsI, KO3 GUIIMEeHTH! ydacTHst GOpMBI U Ip.

PaccmoTpuM 3HaueHUs KOA(PPULINEHTOB AUHAMUYHOCTHU U YIIPY-
I'MX CIIEKTPOB PEaKLUU B COBOKYITHOCTH IyTE€M COCTABJICHHS CBOIHOIO
rpaduka AMHAMUYHOCTH [3; U YOPYTHX CIIEKTPOB PEeakLUuH TpyHTa S, co-
[JIaCHO HOPMAaTHBHBIM JOKyMeHTaM Poccun, Ykpaunsl, AmMepuku u EB-
POIIBL.
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Puc. 5. Coauslii rpadguk k03 HUINEHTOB TUHAMUYHOCTH [3; U YIIPYTHX CIEKTPOB
peakmmu rpyHTa S,, cornacuo: 1 - CIT 14.13330.2013 (st xareropuu rpynra II,
CKOPOCTh PaclpoCTpaHeHUs onepeyHbIX BoH V=250-700 m/c); 2 - IBH B.1.1-12:2014
(st xareropuu rpynra II, V=500-800 m/c); 3 - cormmacao TKIT EN1998-1-2011
(mns kareropuu rpyHra B, V=360-800 m/c); 4 — cornmacio ASCE/SEI 41-13
(mnst xareropuu rpynra C, V=370-760 m/c).

Ucxons u3 BhILIE HU3I0KEHHOTO, MOXHO CACNATH BBIBOJ, YTO MPHUH-
LIUTHAIBHO MOIX0J K ONPEIeNIeHHI0 YIIPYTOTo CrieKTpa peakiuu B Poc-
CUM U YKpaWHEe He OTIMYaeTCs OT MOAXOAa cTpaH EBpombl 1 AMEpHKH.
Pasnunia 3HaYeHH 00YCIIOBIICHA PA3IMYHBIM TIOXOIOM K OIPEICICHUI0
T'COJIOTMYECKUX OCOOCHHOCTEH TPYyHTa M COCTABIICHUIO KapT ceiicMmye-
CKOTO pallOHMPOBAHMS B Pa3IHUYHBIX CTPaHAX.

JIMHeHO-CTIeKTpaIbHBI. METOJ] pacueTa, OCHOBAaHHBIM Ha aHaIM3e
JAHHBIX CIEKTPOB PEaKUUU, MOKET UCIOIB30BATHCA B YCIOBUSX HalIeH
CTpaHbl U1 MPOCKTUPOBAHHSA CEUCMOCTOMKUX BBICOTHBIX 3[JaHUN, HE
TpeOyIOMMX 0COOBIX YCIOBUN HAIEKHOCTH.
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K Bonpocy TeXHHYeCKOro M IKCILUIYaTAUOHHOIO0 COCTOSIHUS
HAPYKHBIX TOPU30HTAJIBHBIX HECYIINX KOHCTPYKIMH 31aHuMi
JKUJIOTO M TPAKIAHCKOT0 HA3HAYEHUSI

Ceupunos HO.10.
Hayunsrit PykoBoaurens — JIoBeirua ALA.
benopycckuii HallMOHATbHBIA TEXHUYECKUIT YHUBEPCUTET
Musck, benapycs

lanepen m OaNKOHBI SBISIOTCS HAPYKHBIMUA TOPU30HTAIHLHBIMH HE-
CYUIMMH KOHCTPYKIIMSIMH M HamOoJjiee TMOABEPKEHBI BHEITHUM BO3JEH-
CTBUSIM, HCHBITBIBAs B- MPOIECCE SKCIUTyaTallMd 3JaHUNA TOCTOSHHOE
paspyaroniee GU3NIECKOE M XUMHUUECKOE BIIUSIHUE aTMOC(EPHI.

OTH BO3MEHCTBHS SBIAIOTCS IPUYNHONW 00pa30BaHUs TPEIINH, MOCIe
MOSIBJIGHUSI KOTOPBIX MPOSBISIETCS BPEIHOE BIMSHUE APYTUX (usnde-
ckux (aktopoB. Cpenu HMX HamOoJee 3HAYHUTENBHBI MPOMEp3aHHe, a
3aTeM YBEIUYCHHUE TPEIINH U pa3pyllcHUE.

N3-3a MHOr000pa3ust KOHCTPYKTHUBHBIX PEUICHWA TOPHU30HTAIBHBIX
HECYHIUX KOHCTPYKIMI 3/1aHuil B NaHHOW pabote 0030p OyaeT orpaHu-
YeH COCTOSIHMEM OaJIKOHHBIX IUTUT MAJIO3TaXHBIX (4-X — 5-TH 3TaXHBIX)
KWIBIX 31aHUM I'. MUHCKa M OTHIEIBHBIX HACEJIEHHBIX IYHKTOB MUH-
CKOi1 obmacTH.

B KOHCTpYKTHBHOM OTHOIICHHH OOCIIEAyEeMbIC 3aHus OeCKapKacHO-
TO TUNA C MPOJOJIBHBIMH HECYITUMH KHUPITUYHBIMU CTE€HAMHU TOJIIWHON
510 u 380mmMm. I[lepexpriTs cOOpHBIE Kene300€TOHHBIC W3 ITyCTOTEIBIX
T tonmmHoi 220MM. [lo raBHOMY W ABOPOBBIM (QacaigaM 30aHUS
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