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BBenenue

B  Hacrosmem  cBome — mpaBW  TIpHBEACHBI  TpeOOBaHWUS,
COOTBETCTBYIOIIME IEJISIM TEXHUYECKUX PErIaMeHTOB U TMOJUIeKalre
cobmoeHnio ¢ yuyetoM 4actu 1 crarbu 46 denepanbHoro 3akoHa «O
TEXHUYECKOM PETYIUPOBAHUL.

[IpuBenenbr  Takke  TpeOOBaHUS, COOTBETCTBYIOIIHME  IIEJISIM
®enepanbHOTO 3aK0HA «O0 SHEPTOCOSPEIKCHHUI.

PaGora BemonHena IleHTpoM wHCCleqOBaHUNA CEHCMOCTOMKOCTH
coopyxenuit THUNCK um. B.A. Kyuepenko — uncruryra OAO «HUIL]
«CTpouTenbCTBO» (PYKOBOAUTENIh padOThl — KaHJA. TE€XH. HAayK, JOICHT
B.U. Cmupnos; OTBETCTBEHHBIN UCTIONHUTEIb — A.A.Bybuc).



CBO/JI ITPABUJI

3JJAHUSI CEUCMOCTOMKHUE U CEUCMON30JIUMPOBAHHBIE
Anti-Seismic and Seismically Isolated Construction Design Code

Jarta BBeneHus
1 Ob6aacTy npuMeHeHHA

1.1 Hacrosmmit CBon mpaBui paspadoTan B pazButue nonoxkenuit CIT 14.13330.
CoopyxeHue ¥ J1t00ast ero 4acTh JOJDKHBI MPOCKTHPOBATHCS M CTPOUTHCS B COOTBETCTBUU C
TpeboBanusMu Hacrosiero CII.

IIpumeuanusa

1 Homepa mynkrtoB CII 14.13330, TekcT KOTOpBIX HACHTHYEH IyHKTaMm Hacrosmiero CII, yka3aHbl B
KBaJpaTHBIX CKOOKax psgoM ¢ HoMepamu myHKToB CII.

2 B nactosimem CII npHHAT TEPMUH «COOPYKEHHE», T.K. 3JaHHUE SBIIACTCS OJHUM U3 BHOB COOPYKCHHUS.

1.2 Hacrosumii cBoJX mNpaBWJI PacHpOCTPaHSETCS Ha MPOEKTUPOBAHUE HOBBIX,
PEKOHCTPYKIHMIO M YCUJIEHUE CYILECTBYIOIIMX COOPYKEHUN C CUCTEMAMU CEMCMOU3OISIIINM B
paiioHax ¢ celicMU4HOCTBIO 7, 8 1 9 OamnoB Ha rpyHTax kateropuu I, 11, Il mo celicMuueckum
cBoiictBaM. CTPOUTENBCTBO HOBBIX CEHCMOM30JUPOBAHHBIX COOPYKEHUW U NMPUMEHEHHE
CEMCMOU30JIALUN Ul YBEIUYEHUSI CEHMCMOCTOMKOCTH CYHIECTBYIOIIHUX COOPYKEHUH Ha
rpyHrax kareropuu IV 3anpemeno.

1.3 TIpoekTupoBaHHE M CTPOUTENHCTBO COOPYKEHHsI Ha IUIOIIAJIKE, CEHCMUYHOCTb
KOTOpOM  mpeBblIaeT 9  OaioB, OCYIIECTBISAETCS B  IOPSJKE, YCTaHOBJIEHHOM
YIOJIHOMOYEHHBIM (heiepalbHbIM OPTaHOM UCIIOJHUTEIIBHON BIacTH.

1.4 TpeboBanusi CII pacrnpocTpaHSIOTCS Ha TNPOCKTUPOBAHHE COOPYKECHUH C
[AaCCUBHBIMH CHUCTEMaMH CEHCMOM3OJLMM  (Jajee — CUCTEMbl CEHCMOM3OJISILINN),
IpEeIHA3HAYEHHBIMU JJII CHM)KEHMSI CEHCMUYECKHMX BO3JEHCTBUI HAa KOHCTPYKTHBHBIE
cuctemsl (IIpunoxenne A).

1.5 TpeboBaHusl pacnpoCTpaHSIOTCA Ha MPOEKTHUPOBAHME COOPYKEHHH C TIOIHON
celicMOM30MIAIMEe COOpPYXKEHHs, B KOTOPBIX CHUCTEMbI CEHCMOM3O0JIALUHU, OOpa3ylolue
CEHCMOUBOIUPYIOIINE CIIOH, PACIIONAralTCs BhIIIE (PYyHIAMEHTOB WM YKECTKHUX TMOA3EMHBIX
4acTe COOPYKEHUM.

1.6 TpebGoBaHusi HE paCHPOCTPAHSIOTCS Ha CEHCMOM3OIMPOBAHHBIE COOPYKEHHS,
pacroI0XKEHHBIE:

a) B 30HaX BO3MOXHOIO TMIPOSBIEHUS TEKTOHWYECKUX pAa3JOMOB Ha JHEBHOU
MIOBEPXHOCTH;

0) Ha IUIOIIAIKAaX C TPYHTOBBIMHU OTJIOKEHUSIMH, CIIOCOOHBIMU K Pa3KM>KEHUIO.

1.7 TpeGoBaHuUs HE PACIIPOCTPAHSIOTCS HA COOPYKEHHSI C CUCTEMaMH CeHCMOU30IISALIUH,
pacnpeeeHHbIMU 110 HECKOJIBKUM 3TaXKaM UM YPOBHSIM KOHCTPYKTUBHOM CHUCTEMBI.

1.8 TIpoexkTupoBaHHe M CTPOUTEILCTBO COOPYXKEHHsI C CHCTEMaMH CEHCMOM3OJISINN
IIpU IPEBBILIEHUH BBICOT, NpHBeAeHHbIX B TpeboBanusix CII 14.13330, ocymecTBusitorcs B
HOpsi/IKe, YCTAaHOBJIIEHHOM YIOJIHOMOYEHHBIM (elepajbHbIM OpPraHOM HCIIOJHUTEIbHON

BJIACTH.

IIpumedanue— Jleranu3nupoBaHHbIE MOJOKEHUS 110 IPOCKTUPOBAHUIO CEHCMOU30JIMPOBAHHBIX
COOpPYXXEHHH C TIACCHBHBIMH CHCTEMaMH CEHCMOM3OJIMK JOJDKHBI OBITh pa3pabOTaHbl B TOPSIKE,
YCTaHOBJICHHOM YIIOJTHOMOYEHHBIM (pefiepanbHBIM OPTaHOM HCIIOJHHUTEIBHOW BIACTH, Ui KaXJIOTo O0BEKTa C
YYeTOM: MHAMBUIYAIBHBIX OCOOCHHOCTEH KOHCTPYKTHBHO-TUIAHMPOBOYHBIX PEHICHUI W KOH(UTYpalyy B IUIaHE
M 110 BBICOTE; CEHCMMYECKOH OMACHOCTH IUIOIIAJKH CTPOUTENHCTBA; KOHCTPYKTHBHBIX OCOOCHHOCTEH NMPHHATOMN
CUCTEMBI CEHCMOU3OIISALMH.
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2 HopMaTuBHbBIE CCHUIKH

B HacTos1em cBojie mpaBuil UCIIOIB30BaHbl CCHUTKU Ha CJIEAYIONINE TOKYMEHTHI:

I'OCT P 54257—2010 HaneXHOCTh CTPOUTENBHBIX KOHCTPYKUMW K OCHOBaHUM.
OcHoOBHbIE TIOJIOKEHUS U TPEOOBAHUSA

CII 2.13130.2009 Cucrembl MpOTHBOIIOKAPHOM 3amUThl. OOecreueHne OrHeCTOMKOCTH
00BEKTOB 3aIIUTHI

CII 14.13330.2011 «CHwuII II-7-81* CTpouTenbCTBO B CEHCMUYECKUX pailoHaX»

CI120.13330.2011 «CHuII 2.01.07-85* Harpy3ku 1 BO3ACHCTBUS»

CIT122.13330.2011 «CHwuII 2.02.01-83* OcHoBaHMs 31aHUI U COOPYKESHUN

I[Tpumeuanue— [Ipu noap30BaHNU HACTOSIIMM CBOZOM IPAaBUII HEOOXOAMMO MPOBEPUTH JICHCTBHE
CCBUIOYHBIX JIOKYMEHTOB B HH(OPMAIMOHHON CHCTEME OOLIEro MOJNB30BaHUS — Ha O(UIMAILHOM calTe
®Denepa’bHOrO areHTCTBA MO TEXHUYECKOMY peryiaupoBaHuto U Merposoruu (Poccranmapr) B cetu MHTepHeT
WIN TI0 €XErofHO H3AaBacMOMYy HH(OPMAaIMOHHOMY ykaszaTenmto «HarmoHampHBIE CTaHAApTHD), KOTOPBIA
OITyOJINKOBAH II0 COCTOSIHMIO Ha | STHBaps TEKYIIETO Tojia, ¥ MO COOTBETCTBYIOIIUM €KEMECIIHO M3JaBAEMbBIM
MH()OPMAMOHHBIM YKa3aTelsiM, ONyOJIMKOBAaHHBIM B TEKyIIeM Toxy. Eciu CChIIOYHBIA TOKYMEHT 3aMEHEH
(M3MEeHeH), TO TpH TOJIB30BAHMH HACTOSIIMM CBOJOM IPAaBHJ CIIEAYET PYKOBOJCTBOBATHCS 3aMEHSIOIINM
(M3MEHEHHBIM) TOKYMEHTOM. Eciy CCBUTOYHBIH TOKYMEHT OTMEHEH 0O€3 3aMEeHBI, TO IOJIOKCHHE, B KOTOPOM
JlaHa CCBUIKA Ha HETO, TPUMEHSAETCS B YaCTH, HE 3aTParuBaioLIei 3Ty CCBIIKY.

3 TepMuHBI U onIpee/IeHUS

B nacrosmem CII npumenensl TepmuHbl, npuHstele B CII  14.13330 wu
['OCT P 54257-2010, a Takxe cieayroline TEPMUHBI C COOTBETCTBYIOIIMMH OMPEICICHUSIMHU:

3.1 abGcoawTHOe mpeneabHoe cocTtosiHue: CocrosHue 03 JIOKAThbHOrO W OOIIero
oOpylIeHusl, TpU KOTOPOM COXpaHSETCS KOHCTPYKTHBHAsl IEJIOCTHOCTh M OCTaTOYHAs
Hecymasi COCOOHOCTh COOPYKEHUS MOCIIEe CEHCMUYECKOTO BO3JCHCTBHUS U 00ECIICUMBACTCS
0€30MacHOCTb JIFOJICH.

3.2 akTuBHasg cucrema ceiicMom3osimuu:  Cuctema,  OCYIIECTBIISIOIIAs
AHTUCEMCMMUYECKYIO 3alUTy COOPYXEHHH ¢ TMOMOUIbI0 JOMOJHUTEIBHBIX HCTOYHUKOB
SHEPTUM, TEHEPUPYIOIIUX BO3JCUCTBUS, yMEHbIIAONME 3PDHEKTHI OT CEeHCMHUUYECKHX
BO3JCHCTBUII M Oazupyromascs Ha KOMIBIOTEPHOM YIPABICHUHM MPOIECCOM KoseOaHuit
COOPYKCHHS TPHU 3eMJICTPSCCHUH.

3.3 rubpuaHas cucrema ceiicMousoasiuuu: Cucrema, coyeTamolias TPU3HAKU
aCCUBHOU U aKTUBHOM CUCTEM CEHCMOU3OIALNN.

3.4 xoddpduuuent yciaouii padorbi: KorpdummeHnrt, wucnonbyemblii npu
POCKTHUPOBAHUH TSI CHIDKEHUSI PACUETHBIX YCHIIHMM, TIOJYYE€HHBIX B Pe3yJIbTaTe JTMHEHHOTO
aHamu3a, C LeNbl0 Yy4yeTa HEJIMHEWHOTro TOBEJCHUS COOPYXKEHMs, OOYCIOBIEHHOTO
O0COOEHHOCTSIMH ~ MaTepuayia, KOHCTPYKTHBHOH CHUCTEMBl W  TPUHATOH  METOIUKHU
IPOEKTHUPOBAHUS.

3.5 k03ppunMeHT HATEKHOCTH N0 OTBETCTBEHHOCTH coopy:keHmii: KorddummenT,
YUUTBIBAIOIIMM HAIEKHOCTh COOPYKEHUH B 3aBUCUMOCTH OT YPOBHS OTBETCTBEHHOCTH,
XapaKkTEepU3yeMOM COLUAIBHBIMU, YKOJIOTHYECKUMHU U S KOHOMUYECKUMH TOCIIEICTBUSIMM.

3.6 HeHecylMil 3JieMeHT. ApXUTEKTYpPHbIH, MEXaHWYECKMH WIN HIIEKTPUYECKHUNA
AJIEMEHT, CHCTEMA WU KOHCTPYKIMS, M3-3a CBOEH HEJOCTATOYHOW IMPOYHOCTH WIH H3-3a
crioco0a COeMHEHUS C COOPYKEHHEM HE pacCMaTpUBAETCs NMPHU MPOSKTUPOBAHUHU B KaUeCTBE



JJIEMEHTAa,  BOCIPUHUMAIOIIETO  CEHCMUYECKYIO  HArpy3Ky,  IpHUXOJSILIYIOCS  Ha
KOHCTPYKTUBHYIO CUCTEMY.

3.7 HOPMHPOBAHHBIH CcHEeKTP OTKJMKA. CHEKTp OTKIWKAa YCKOPEHUH yIpyroi
CHCTEMBbI, MaKCHUMAJIbHbIC AaMIUTUTYAHbIC COCTABIIONIMEC KOTOPOTO IMOJEJICHBI  Ha
MaKCUMaJIbHYI0 aMIUIUTYy AAHHOW aKceleporpaMmMbl (HOPMHPOBAHBI 110 MaKCHUMAaJIbHOMY
3HAYCHHUIO).

3.8 maccuBHas cucrema ceiicMousoasiuuu: Cucrema, mapaMeTpbl KOTOPOI 3aBUCAT
TOJIBKO  OT  CBOHCTB  oOpa3ylImux ee  CeHCMOU3OJUPYIOUIUX  3JIEMEHTOB,
o0ecrneunBaOIINX CHI)KEHHE MEXaHHMYECKON IHEPTUH, Mepelaloleicss KOHCTPYKTUBHOM
CUCTEME MpHU 3eMIETPSCEHHM, O€3 HCIOJIb30BaHUSA JIONOJHUTEIbHBIX HCTOYHUKOB
SHEPTUHU.

3.9 nosiHasi ceficMOM30J1Ms coopykeHUs: CynepcTpyKTypa CUMTAETCS MOJHOCTBIO
CEMCMOM30JIMPOBAHHOM, €CIM TPU CEHCMHUYECKOW pacueTHOH CHUTyallMM OHa paboTaeT B
obmnactu ynpyrux aedopmanuii. B npotuBHOM ciydae, cynepcTpyKTypa CUMTAeTCsl YaCTUYHO
CEHCMOU30JIMPOBAHHOM.

3.10 mnosHOe pacyeTHOe mepeMelleHHE CeiiCMOU30JINPYIONIEr0 3JieMeHTa B
rJIaBHOM HANpaBJeHHH: MaKCUMaJIbHOE TOPU30HTAIBLHOE TICPEMEIICHHE B MECTE
PACIIONIOKEHHSI CEHCMOM3O0IUPYIOIIETO AJIEMEHTA, BKIIIOYAIOIIEE PACUCTHOE IEepeMEIleHHE,
BBI3BAHHOE KPYUYEHUEM CYNEPCTPYKTYPHI BOKPYT BEPTUKAIBHON OCH.

3.11 npeaenbHoe cocTosiHMe N0 OrpaHuYeHuIo yuepda: CocTosiHHE, CBSI3aHHOE C
HNOBPEXACHUSIMH KOHCTPYKIUH, IPU KOTOPOM BBINIOJIHAETCS TPeOOBaHHUE HKCILUTYaTallMOHHOM
HIPUTOJTHOCTH.

3.12 pacuer coopy:keHusi: Ainroput™m onpezencHus 3¢pdexkroB ot BozaeicTBuil (cui,
MOMEHTOB, HaNpsDKeHHH, aedopmanuii) B 1000 TOUKe pacyeTHOH MOJEIH COOPYKEHHS,
KOTOPBII  CleqyeT TMPOBOAWUTH, HCHOJNB3ysd OOIMH  pacyeTr, pacdyeT OTAEIbHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB, JIOKAIbHBIH (MECTHBIN) pacuer.

3.13 pacueTHoe mepeMelleHHEe CHUCTEMBbI CeiCMOM3OJSALMM B  TJIABHOM
HaNpaBJIeHNU: MaKCUMaJIbHBI TOPU30OHTAIBHBIA COBUT MEXAY BEPXOM CYOCTPYKTYpHl U
HU30M CYIEPCTPYKTYPHI B LEHTpe () (PEKTUBHON KECTKOCTH, COOTBETCTBYIOLINI pacUeTHOMY
CEICMMYECKOMY BO3JIEHCTBUIO.

3.14 celicMuyeckasi pacyeTHasi cuTyauusi: PacueTHas cUTyalusi JJIsi COOpPY>KEHHUS,
YUUTBIBAIOIIAs COYETAHUS CTATUYECKUX U CEHCMUYECKUX HArpy30K.

3.15 ceiicMuyeckas uzoasiuusa: V30msmus coopykKeHUH OT ceiicMUYeCcKNX KoJeOaHuit
IpyHTA.

3.16 ceiicMHYecKH H30JHMpPOBaHHOEe coopy:keHue. CoopykeHHE, OCHAIICHHOE
CUCTEMON CENCMOU3OJIAIINH.

3.17 ceiicmom3onupyomuii  caoii:  Cio#, paszmensoommii  CyOCTpyKTypy U
CYNEepCTPYKTYpY, B TIpenenax KOTOPOrO YCTpamBaeTCs CHCTeMa CEeHCMOM3O0JSIIUU  (Kak
NPABUIIO, B OCHOBAHUHU COOPYIKCHHS).

3.18 celicMoM30/MpYIOIIHE IJIEMEHTBI. DJEMEHTHI, O00pa3yloIIle CHUCTEMY
CEMCMOM3OJISIHHN, MTPEIICTABISIONINE COO0H CIIOUCThIE Pe3MHOMETAITMYECKUE OTIOPHI, BI3KHE
Wi (PpUKIHOHHBIE AeMIIpephl, MASTHUKOBBIEC U APYTHUe yCTPOUCTBA.



3.19 cucrema ceiicMou3oasiuuu: COBOKYIMHOCTh CIEIUAIBHBIX KOHCTPYKTHBHBIX
9JIEMEHTOB: IMOBBINIAIOIIUX TMOKOCTh M IEPUOJBI COOCTBEHHBIX KOJICOAHHH COOPYKECHUSI
(ruOKkue  CTOWMKH; KayarollUecs OIOpbl; PE3WHOMETAIMYECKHE OMOpbl W JIp.);
YBEIIMYMBAIOLIMX  TOIJIONICHHE (IMCCHIALUIO) OSHEPrHHM  CEHCMHYECKUX — KOJeOaHHi
(memrdepsl Cyxoro TPEHHUs; CKOJIB3SIIUE MMOsca; TUCTEPE3UCHBIE, BA3KKE JAeMiidepsl U ap.);
PE3epBHBIX, BBIKITIOUAIOIIUXCS 3JIEMEHTOB.

3.20 cmekTp ynmpyroro orkJuka: I'paduk, mpeacraBisiommid coboil COBOKYIHOCTB
MaKCHMAaJIbHBIX a0COJIIOTHBIX 3HAaUYeHHUH (YCKOpPEHUE, CKOPOCTh WM IIepeMeIleHHe) JINHEHHO-
YIIPYroro OCLHWIIATOPA IPU 33aJaHHOM aKCeJIepOorpaMMON BO3JIEHCTBHUM, ITOCTPOCHHBIA KAk
(GYHKIHSI COOCTBEHHBIX MEPUOIOB (YacCTOT) U AeMIT(PUPOBAHUS OCIUILIISTOPOB.

3.21 cybcrpykrypa: YacTh coopykeHusi, BKIIto4Yast (yHIaMEHT, PacloyIOKeHHAasi HIKe
CEeiICMOM30JIMPYIOIIETO CIIOSI.

3.22 cymepcrpyktrypa: CelicMMuYeCKM UW30JMPOBAaHHAS  4acThb  COOPYXKEHHUS,
PAacIoNIOKEHHAS BhIIIE CEHCMOU30IUPYIOIETO CIIOS.

3.23 ueHTp 3¢ pekTHBHOI KecTKOCcTH: LIeHTp KecTKOCTH, OnpeAeNsieMbIil Ha BEpXHEH
IIOBEPXHOCTU CEHCMOM3O0JIUPYIOLIETO CJIOS C YYETOM IOAATIMBOCTH CEHCMOM30JIMPYIOIINX
AJIEMEHTOB U CYOCTPYKTYPBHI.

3.24 »s¢dexkTHBHAS KECTKOCTb CHCTEMbI CEHCMOM30JISIIUM B  TJABHOM
HanpasJjenuu. OTHOIICHWE 3HAYCHUS CYMMapHON TOPH3OHTAIBHOW CHIIBI, TEpEIaroeiics
Yyepe3 CeHCMOM3OMPYIONIMIA CIIOH Ha CYNEPCTPYKTYPY IPU PACUYETHOM IEPEMEIICHHH, K
a0COJIIOTHOMY 3HAYEHHIO PACYETHOTO MEPEMEIICHUS B TOM K€ HAIpPaBICHUU (CEKymIas
JKECTKOCTB).

3.25 »s¢dexTuBHblii mnepuoxa: Ilepuox komebaHuii 1O OCHOBHOMY TOHY B
paccMaTpUBAacMOM HalpaBIEHUU CHCTEMbl C OJHOW CTENEHbIO CBOOOMBI, Macca KOTOpOH
COOTBETCTBYET NPUBEIACHHON Macce CYNEpCTPYKTYPHI, a JKECTKOCTh paBHa A(PQPEKTUBHON
JKECTKOCTU CUCTEMBI CEICMOU30IISALUN.

3.26 s¢dexTnBHOE nemMnpUpPOBAHHE CHCTEMBI CEiCMOM3OJAIMM B TJABHOM
HanpasJjieHuu: 3HaueHue S()PEKTUBHOTO BS3KOTO JeMI(MUPOBAHUSA, COOTBETCTBYIOIIEE
SHEPIruH, PACCEIHHON CUCTEMON CEMCMOMU3OJIALIMU ITPU PACYETHOM MEPEMEILICHUU.

4 OCHOBHBIE OJIOKECHUSA

4.1 Tlporecc MPOSKTUPOBAHUS COOPYKEHUHN C CEMCMOU3OIIAIIMEN JOHKEH BBITIOIHATHCS
C Y4ETOM CEMCMHUYECKOTO pallOHUPOBAHMS, MHKEHEPHO-TEOJIOTMUYECKUX YCIOBUMN IUIOMIAIKU
CTPOUTENLCTBA, TOPU3OHTAIBHBIX W BEPTHKAIBHBIX YCKOPEHMM TpyHTa, Ha3HAYEHUS
COOPYKEHHSI, TEOMETPHUUECKUX U (PU3NUECKUX XAPAKTEPUCTUK, KOHCTPYKTUBHOM CHUCTEMBI, a
TaK)K€ HEHECYITUX 3JIEMEHTOB KOHCTPYKIIUNA COOPYKCHHUSI.

4.2 Tlpu mpoeKTUPOBAHUN KOHCTPYKTUBHYIO CUCTEMY COOPYKEHHS CIEAYyeT pa3aemsiTh
[0 BBICOTE CEHCMHYECKH H30JMPYIOIIUM CJIOEM Ha JBE 4YacTU: CYOCTPYKTypy U
CyNEepCTPYKTYPY.

CyOCTpyKTYypy CIIEIyeT pacrojarath HUXE ceiicMomn3onupytomiero ciosi. OHa qoipKHA
BKIIIOUATh B ce0s1 PyHAAMEHTHI WU (PYHAAMEHTHI U YaCTh COOPYKCHHsI, KOHTAKTUPYIOIIHE C
TPYHTOM.

CynepcTpykTypa, pacrojoKE€HHas BbIIIE CEHCMOM3OJIMPYIOUIETO CJ0s, JOJDKHA
BKJIFOYATh B CEOSI 4aCTh COOPYKEHUS, HA KOTOPYIO CEHCMHUUYECKHE BO3CHCTBUS MEPEIAIOTCS
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4yepes3 CeMCMOU30JUPYIOIIHNM CIIOM.

4.3 CHuxeHHe CeHCMUYECKON PeaKIMU CUCTEMbl, BOCIPUHUMAIOIIEH rOpU30HTAIbHBIE
CHJIBI, CIIEAYEeT JOCTUTaTh IyTeM YBEIMUYEHHsI OCHOBHOTO Meproa KoJeOaHuil CeCMUYeCKU
M30JIMPOBAHHOTO COOPY>KEHHUS, BUJIOU3MEHEHUSI OCHOBHON (POPMBI KOJICOaHUM U YBEIIMYCHUS
IeMI(GUPOBAaHUS WM TyTeM KOMOWHAImu 3Tux 3¢P¢GeKkToB. B H30mMpyIONyI0 CUCTEMY
ClielyeT BKJIIOYATh JIMHEWHO WK HEJIMHEHHO NehopMUpyeMble ONOPBI U/UIIH 1eMII(ephl.

44 B [pOEKTHUPYEMBIX COOPYKEHHUSAX  JIOYCKAaeTCS  MPUMEHATh  CHUCTEMBbI
CEICMOU3OISAIUMHN OJHOTO UJIH HECKOJIbKUX THUIIOB.

45 Ilpu mNpOEKTHUPOBAHMM COOPYKEHUH C CHCTEMOH CEMCMOM3OISLIMM CIEAYET
00ecreynTh:

BOCIIPUSITUE PACUETHBIX BEPTUKAIbHBIX HArpy30K HpU BBICOKOH TIOPU30HTAIBHON
MOJATIMBOCTH U BEPTUKAJILHOM JKECTKOCTH CEHCMOM30IUPYIOLIETO CIIOS;

HENPEPHIBHOCTh KOHCTPYKTUBHOM CUCTEMBI CYIIEPCTPYKTYPHI 10 BBICOTE;

BSI3KOE W/WJIM THUCTEPE3UCHOE 3aTyXaHHe SHEPrHH;

OrpaHUYEHUE TOPU3OHTAIBHBIX [IEPEMEIIEHHUH, BOSHUKAIOIIMX B MPOLIECCE SKCILTyaTalluu
COOPY>KEHHI TIPU HECEHCMUYECKUX TOPU30HTAIIBHBIX BO3/ICHCTBUM (HAapUMep, BETPOBBIX );

OTPaHUYEHHE B3aUMHBIX TOPU3OHTAIBHBIX  IEPEMELICHUN  CYNEpCTPYKTYpbl U
CYyOCTPYKTYpBI IPU CEHCMHUYECKIX TOPU3OHTAILHBIX BO3ACUCTBHSIX;

BO3BPALIEHUE CEHCMOM30JMPOBAHHON YAacTU COOPYXEHHS B MCXOAHOE IIOJO0XKEHUE
YCTOMYMBOIO paBHOBECHS MOCIIE MTPEKpAIEHHsI JeUCTBUS CEHCMUYECKUX CHUIT;

y100CTBO MOHTa)ka U BO3MOKHOCTb LIEHTPUPOBAHMUSI;

CTaOMIIBHOCTh CBOMCTB MPU MOBTOPHBIX IUKIMUYECKUX HArPYKEHUSX.

IIpumeganune — CBoiicTBa ceiCMON3OIUPYIOMNX 3JIEMEHTOB B MPOIECCE IKCIUTyaTallid H
MOBTOPHBIX NUKIMYECKUX HATPYKCHHAX MOTYT H3MEHATHCA W HAXOAUTHCS B [HAIa30HE OIYCKAEMBIX
3HAYCHUH.

4.6 IHTEHCUBHOCTb CEHCMHUYECKHUX BO3/EHCTBUN B Oayuiax (CeCMUYHOCTB) Ui paiioHa
CTPOUTENBCTBA CIIEAYET NPUHUMATh HA OCHOBE KOMIUIEKTa KapT OOILIEro CeHcMHYECKOro
paitonupoanus (OCP) teppuropun Poccuiickoii @eneparuu.

Pemenne o BbIOOpE KapThl Ul OLIEHKH CEHCMUYHOCTH paiioHa MpH MPOEKTUPOBAHUM
KOHKPETHOro  O0OBeKTa  NPUHMMAET 3aKa3uuK 10  MPEJCTABICHUI0  Ie€HEepaIbHOrO
NPOEKTUPOBIINKA, NPU HEOOXOAMMOCTH OCHOBBIBAACh Ha 3aKIIOYEHUSX KOMIIETEHTHOU
OpraHu3alvu.

4.7 PacueTHoe celiCMHMYECKOE BO3ACHUCTBUE NPUHUMAETCS B BHJIE€ HOPMHPOBAHHOTO
CEIICMMYECKOro  BO3ACHCTBHS, YMHOXXEHHOIO Ha Ko3(Q(duUueHT O0e30macHOCTH 10
OTBETCTBEHHOCTH coopyxenus Yy (Tabnuma 1).

4.8 IIpoekTupoBaHue U CTPOUTEIHCTBO COOPYKEHUM B CEHCMUYECKUX pailoHax JO0JKHO
OCYILECTBIIATBCSI TAaKUM 00pa3oM, 4TOOBI ciefyrole TpeOoBaHUS ObUTH COOIIOAEHBI C
JIOCTaTOYHBIM YPOBHEM Ha/I€KHOCTHU:

a) TpeboBaHUe OTCyTCTBUS 00pymeHus. CoopyXeHue TOHKHO OBITh 3alpOEKTUPOBAHO
U TIOCTPOEHO TaK, YTOOBI BBIJEPKATh PACUETHOE CEHCMUUYECKOE BO3/ICHCTBHE, U3II0KEHHOE B
7.1, 6e3 JOKaJIbHBIX pa3pylIeHHH M 00Iero oOpymeHus, COXpaHss CBOIO KOHCTPYKTHBHYIO
[IEJIOCTHOCTh U OCTATOYHYIO HECYIIYIO CIIOCOOHOCTh MOCTIE CEHCMUYECKUX BO3/ICHCTBHIA;

IIpumedaHue -- PekoMeHayemast BepOSITHOCTH BO3MOXKHOTO TIpeBEIMEHHS 5 % (95 % BeposTHOCTH
HenpeBbllleHns) B TeueHne 50 yeT ykasaHHbIX Ha kaprax OCP 3HadeHuii ceicMHUYECKOW HHTEHCHBHOCTH,
KOTOPOMY COOTBETCTBYET 3HAYCHHE CPEJHEr0 HHTEPBAJIA BPEMEHH MEXIy 3EMIIETPSCEHUSIMH pPacdyeTHOH
nuateHcuBHoctu 1000 rer.

0) TpeboBanue orpannueHus ymepoa. CoopyKeHHe TOJDKHO OBITh 3alIPOCKTUPOBAHO U
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MOCTPOCHO TaK, YTOOBI BBIIEPKATH PAcUETHOE CEHCMUYECKOe BO3JCHCTBHUE, M3II0KEHHOE B
7.1, 6e3 HACTYIUIEHHS HEIOIYCTUMOTrO yiiepOa 1 3aJJaHHbIX OTpaHUYCHHI HKCILTyaTal|H.

Tab6numal — Ko3dpduuueHThl HAIEKHOCTH MO0 OTBETCTBEHHOCTH COOPY KEHHS

Haznauenue coopy KeHuUsI WU 30aHUS

3HaueHue
ko3 durenTa
¥;
HE MeHee

Koaddurment
Veols
IIPH pacyeTe Ha
HPEAOTBPAILCHHUE
oOpy1ieHust

1 OOBexTHI, mepeduciieHHble B MoANyHKTax 1), 2), 3), 4), 5), 6), 9), 10.1),
11) mynakra 1 Cratpu 48.1 xomekca [1];

coopyxeHus ¢ posieramu Oosiee 100 m;

0O0BEKTHI JKU3HEOOCCIICUCHHUS TOPOJIOB U HACEIICHHBIX ITyHKTOB;

00BEKTHI THPO- U TEILIOPHEPTETUKU MOIITHOCTEIO Oosee 1000 MBT;

MOHYMECHTAJILHBIC 37[aHUS;

MPABUTEILCTBCHHBIC 3/JTAaHUS TTOBBIIICHHON OTBETCTBCHHOCTH;

JKHUJIBIC, 06III€CTBeHHI)Ie )44 AIMUHUCTPATUBHBIC 31aHUsA
6omee 200 m

BBICOTOM

1,2

3,0

2 31aHus U COOPY>KEHUSI:

00BEKTHI, IEPEUNCIICHHBIC B TIOAMYHKTaX 7), 8) MyHKTa | M B MOJIIYHKTaxX
3), 4) nyukra 2 Cratbu 48.1 xonekca [1];

(YHKIIMOHMPOBAaHUE KOTOPBIX HEOOXOAMMO TPU 3EMJIETPSCEHUH U
JMKBHUIALMK €ro IIOCIEACTBUI (3[aHUsl NPAaBUTEIbCTBEHHOW CBSI3M; CITYKOBI
MUYC u mnoaMIMH; CHUCTEMBl 3HEPro- U BOJOCHAOXKEHHS, COOpYKEHHS
MOXKapOTYLICHUS, Ta30CHA0KEHUS; COOPYKEHHUs, coJlepikaiiue OonblIoe
KOJIMYECTBO TOKCHYHBIX WJIM B3PHIBUATHIX BEUIECTB, KOTOPHIE MOTYT OBITH
ONMAacCHBIMH  JUIA  HACeNEHWs; MEOUIMHCKHE  YYPEKACHHSA, HMMEIOIIHe
000pyIoBaHME AJISI IPUMEHEHHUS B ABAPUIHBIX CUTYALHUsIX);

3aHUA OCHOBHBIX MY3€€eB; TOCYAapCTBEHHBIX apX1BOB;
aJIMUHUCTPATUBHBIX OPTAaHOB YIPABJICHUS; 31aHHUS XPAaHHUIINI HATHOHATIBHBIX U
KyJIbTypHBIX LIEHHOCTEH; 3peNUIIHbIC OOBEKTHI; KpPYNHBIC YUPSKICHUS
3/IpaBOOXPAaHEHUS U TOPTOBbIE MPEANPUATHSI C MACCOBBIM HaXOXKIACHUEM JIIOZCH;
COOpyXeHHs C mpoierom ©Oonee 60 M; Kuible, OOIIECTBEHHBIE U
aJMUHUCTPATHUBHBIC 3/JaHUA BBICOTOMN Oosiee 75 M; Ma4ThI M OalllHU COOPYXEHUH
CBS3U M TeNepaauoBeInanus BeicoToi 6omee 100 M, He BomeAlINe B MOITYHKT
3) mynkta 1 xomekca [l1]; TpyOel BwicoTOW Oonee 100 wM; TOHHENH,
TpyOOIIPOBO/BI Ha JIOPOTax BBICIICH KAaTEeropuH WM MPOTSHKEHHOCThIO Oojiee
500 M, MocTOBEIe coopyxkenus ¢ npoaeramu 200 M u 6osee, 0OBEKTH THAPO-
TEIUIOYHEPTETUKH MOITHOCTRIO Oosee 150 MBT;

3JJaHUS: JIOIIKOJIbHBIX 00pa3oBaTeNbHBIX YUPEXICHUH,
00111e00pa30BaTENbHBIX YUPEKICHNH, IeUeOHBIX YUPEKICHNH CO CTAIIOHAPOM,
MEIUIMHCKUX IIEHTPOB, Ui MAJOMOOWJIBHBIX TPYII HACEJICHHMS, CITaIbHBIX
KOPITyCOB HHTEPHATOB;

JIpyTue 3MaHud M COOPY)KEHHs, pa3pyIIeHUs KOTOPBIX MOTYT MPHUBECTH K
TSKEIIBIM SKOHOMUYECKHM, COITMATBHBIM U 3KOJIOTHYECKUM MOCIECTBHIM

11

3,0

3 3maHus ¥ COOpPYKEHHS, HE yKa3aHHbIE B | 1 2

1,0

2,0

IIpumeuanusda
1 Koo dpuumeHT vy mpuHIMaeTcs paBHbIM 1,0 ipy pacyeTe 1o orpaHuyueHHro yiiepoa.

2 3aka3uuK M0 MPECTaBICHHUIO TeHIPOSKTHPOBIMKA OTHOCUT COOPY)KEHHUS 110 HA3HAUCHUIO K MepeuHIo Tabmuibr 1.
3 Unentudukanus coopyKeHHUil M0 NPUHAJICKHOCTH K OMACHBIM NMPOU3BOACTBEHHBIM 00BEKTAaM B COOTBETCTBUH

C 3aKOHOJATeIbCTBOM [2].

IIpumedanue-- PekoMmeHayemas BepoOSTHOCTh Bo3MOkHOTO TipeBbirierust 10 % (90 % BeposiTHOCTH
HenpeBbilieHnss) B TedeHne 50 yer ykaszaHHbIX Ha kaprtax OCP 3HaueHWil celicMUYeCKOW HMHTEHCHUBHOCTH,
KOTOPOMY COOTBETCTBYET 3HAUEHHE CPEJHEr0 HHTEPBAJA BPEMEHH MEXIy 3EeMIIETPSCEHUSIMH pPacdyeTHOH

nHTeHCcuBHOCTH 500 neT.
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5 O01mme MoJIOKEeHUs ISl CeCMOU30JIMPYIOIIHNX YCTPOCTB

5.1 Cnenyer npegycMaTpuBaTh 10CTATOYHOE MPOCTPAHCTBO MEXY CYNEPCTPYKTYPOMl U
CyOCTPYKTYpOii, HapsAay € APYTUMH HEOOXOAMMBIMH MEPONPUSATHAMH, 00ECIICUNBAIOIINMU
BO3MOXHOCTh DPa3MELIEHUs, OCMOTpPa, TEXHUYECKOTO OOCIIy)KUBAaHUS, LIEHTPUPOBAHUSA U
3aMEeHBI CECMOM30IMPYIOIUX YCTPONUCTB B TEUEHUE CPOKA CIIY:KOBI COOPYKEHHS.

5.2 CeilcMOM30IUPYIOLIUE YCTPOMCTBA JODKHBI OBITH 3aILMIIEHBl OT HNOTEHLIHMAIbHO
BO3MOXKHBIX BO3/JICHCTBHM, TAKMX KaK MOKap, XUMHUECKOE MM OMOJIOTHYECKOe BO3JICHCTBHE
B ciryuae Heooxoaumoctr (I'OCT 2.13130).

5.3 Marepuanbl,  HUCHOJIB3yeMble 1S  INPOEKTHPOBAaHUS W MOHTaxKa
CEHCMOM30IMPYIOIUX YCTPOMCTB, OMKHBI COOTBETCTBOBATH JIEHCTBYIOLUIMM HOPMATHBHBIM
JOKYMEHTaM.

5.4 TloBbllIeHHas HAAEKHOCTh CEHCMOM3OJIMPYIOIUX YCTPOWCTB oOecreunBaeTcs
yTeM YMHOXCHHS:

a) pacyueTHbIX CEHCMHMUYECKUX IEepeMElICHUH KaXJoro CcelCMOU30IHUPYIOIIEro
aJIeMeHTa Ha KO3 (PHUIMEHT HAIe)KHOCTH Yy = 1,2;

0) pacueTHBIX BEPTHKAIBHBIX CEHCMMYECKMX CHUJ B KaKJIOM CEHCMOU30IUPYIOLIEM
DIIEMEHTE OT TPABUTALMOHHBIX U CEHCMUYECKHX BO3ACUCTBUI Ha KOXPPHUINEHT HA/ICKHOCTH
v:=1,3.

5.5 Mexny celicMOM30IMPOBAaHHON CYNEPCTPYKTYPOU M OKPYKAIOIIKUM T'PYHTOM HIIU
COOpPYKEHUSIMM, CIIeAyeT IpelycMaTpuBaTh 3a30pbl, JOCTATOYHBbIE MJIS IEepeMelieHUn
CYNEPCTPYKTYphl BO BCEX HANPABICHUSX IPH PACYCTHBIX CEHCMUYECKHX BO3ACHCTBHIX
(pucyHok 1).

56 Jna muxHuMm3anmun 3(@QeKkToB KpydeHHS COOpYKeHHs UEHTp 3(P(GEeKTUBHOU
KECTKOCTH M LEHTP JAeMI(UPOBAHUS CEHCMOU30IUPYIOIIEH CUCTEMbI JOKHBI HAXOIUThCS
Kak MOXHO OJmKe K TPOEKIMH [EHTpa MacChl COOPY)XEHHS Ha IOBEPXHOCTb
CeHCMOM30IMPYIOLIETO CIIOS.

5.7 Jlnd MUHUMHU3ALUU PpaA3HOTO T[IOBEJACHUS CEHCMOM3OJIUPYIOLUIUX YCTPOHCTB
C)KMMAIOIINE HANpsHKEHUs, BbI3bIBAEMbIE B HUX IOCTOSHHOM HArpy3KoM, JOJDKHBI OBITh Kak
MOJKHO OoJiee OJIM3KUMU.

5.8 CeiicMOM30IMpYIONIUE YCTPOWCTBA JOJDKHBI OBITh HAJIEKHO 3aKPEIUIEHbl K
CYNEPCTPYKTYPE U CYOCTPYKTYpE.

5.9 Cucrema celicMOM3OJALMU A0JKHA OBITH 3allPOEKTUPOBAHA Tak, YTOOBI yaaphbl U
CilydaiiHble KPYTHJIbHBIE KOJICOaHUS OTPAaHWYHMBAINCH KOHCTPYKTHBHBIMH MEPOTPHUSTHIMH,
UCTIONB3Ysl COOTBETCTBYIOIIME YCTpOMcTBa (ceiicMoracutenu, aeMndepsl, aMOPTU3aTOpbl U
T.IL.).

5.10  KoHCTpyKTHBHBIE  D3JEMEHTBI,  pACHOJOXKEHHbIE  BBIIE U  HIXKE
CEMCMOM30JIMPYIOMIETO CIIOS, JOJDKHBI OBITh JKECTKMMHU B TOPU3OHTAJIHHOM M BEPTHKAIEHOM
HalpaBJICHUsAX Ul TOro, YTOOB MUHUMU3UPOBATh BIMSHHE HEPABHOMEPHBIX CEHCMHMUYECKUX
KoJieOaHuil TpyHTA.

Crnenyer npeaycMOTPETh MEPONIPUATHS [UIS 3allUTHI 3a30pa MEXJy CYepCTPYKTYpOoi u
OKPY’KaIOIIMM TPYHTOM WJIA COOPYKEHHSIMH OT TIOTIaaHUsI aTMOC(EPHBIX OCATKOB H MyCOpa.

5.11 Hnsa coopyxenuit Tpeboanue 5.10 BBIMOJHsSETCS, €CIIM YAOBIETBOPSIOTCS BCE
HIDKETIPUBEICHHBIC YCIIOBHS:

a) HaJl W TOJ CHUCTEMOH CEeWCMOM3OISLIMU  HPEIYyCMOTPEHBI  JKECTKHE
TOPH30HTANIbHBIC JUadparMbl, BEIMIOJHEHHBIE B BUJE KEJIe300€TOHHBIX TUIHT I CHCTEMBI
NEePEeKPECTHBIX OANOK, 3alPOEKTUPOBAHHBIX C YUETOM BCEX COOTBETCTBYIOIIUX JIOKAIBHBIX U
robanpHbIX BUIOB UX JedopmupoBaHus. B ycTpoiictBe Takux auadgparM  HeT
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HEOOXOAUMOCTH, €CIM HECYIIME KOHCTPYKIIMH BBIIIOJIHEHBI B BUJIE YKECTKUX KOPOOUYATHIX
CHUCTEM;

0) YCTPOMCTBa,  OOpa3ylIIHe  CHUCTEMY  CEHCMOM3OJSIIHH,  3aKpPEIUICHBI
HEIMOCPEACTBEHHO K YIOMSHYTBIM BBIIIE KECTKUM JuadparmMaM Jubo, eclid 3TO MPaKTUYECKU
HEOCYII[ECTBUMO, KpEmsATCS C TIOMOIIbI0 BEPTUKAIBHBIX DJIEMEHTOB, Yy KOTOPBIX
OTHOCHUTEIIbHOE TOPU3OHTAIbHOE IEepPEeMEIEHUE B CEHCMUYECKOW pacyeTHON CHUTyaluu
JOJKHO OBITH MeHee 1/20 OTHOCUTENLHOTO TEPEMENICHUS CUCTEMBI CEHCMOM3OISIIUY.

a) 6)
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Pucynox 1 — Cxemwl pacnonosicenusi ceucMou3onUpOBaAHHbIX COOPYHCEHUL

6 Kpurepuu cooTBeTCTBHS

6.1 AGco1I0THOE Npe/ieJibHOE COCTOSIHHE

6.1.1 Pacuer W KOHCTpYHpPOBaHHE COOPYKEHHS JOJDKHO OO0EcleYnBaTh €ro
YCTOMYUBOCTh TPOTUB ONPOKHUJBIBAHUS M CKOJBKEHHUS IpPH PAaCUeTHOM CEHCMHUYECKOM
BO3JICHCTBUH.



6.1.2 HeoOxoauMoO BBHINOJIHUTH pPACYET 3JIEMEHTOB (yHIaMEHTa U TPYHTOBOTO
OCHOBAHHS Ha yCHJIUS, BOHUKAIOIINE B PE3YNIbTaTe PEAKIMH HAA3eMHON YacCTH COOPYKEHHUS,
C QaHANM30M JIONYCKaeMbIX OCTAaTOuHbIX jaedopmanmii. [lpu onpenenenun peaxkuuu
HEOOXOIMMO y4ecTh (PaKTHUECKOe CONPOTUBIICHHE, KOTOPOE MOXKET Pa3BUTh IEpPEAAIOINi
BO3JICUCTBUE 3JIEMEHT KOHCTPYKIUU.

6.1.3 IloBeeHre HEHECYIIUX AJIEMEHTOB IPH PACYETHOM CEHCMHYECKOM BO3JCHCTBHU
HE JOJDKHO TPEJCTAaBIIATh OMACHOCTh JUIS JIFOJCH M OKa3bIBaTh OTPHIIATEIILHOE BIMSHUE HA
PEaKIUI0 HECYIIUX AJIEMEHTOB COOPY)KECHHUSL.

6.14 B a0COMOTHOM TMPENEIbHOM COCTOSIHUM YCWIMS B CEHCMOHM3OJIHPYIOIINX
YCTPOMCTBaX MOTYT JIOCTUTaTh pacyeTHOW MpEAETbHOW HEeCyIIeH COCOOHOCTH, B TO BpeMs
KaK CyMepcTpyKTypa u CyOCTPYKTYpa JOJKHBI OCTaBaThCs B 001aCTH YIPYTrux aeopManui.

I[Ipumedanue -- Jlomyckaercst IPOEKTUPOBATH CYNEPCTPYKTYPY € KOI(D(PUINEHTOM YCIOBHUI pabOTHI

K; ne menee 0,7, y4yWTHIBAIOIIMM JIOITyCKaeMOE pa3BUTHE HEYNPYrux JAedopManuii B KOHCTPYKIMAX
COOPY’KEHH.

6.1.5 B abconoTHOM NpeAensHOM COCTOSIHMM Tpe/esibHasi Hecyllas CoCOOHOCTh, 0
MOKA3aTeJIsIM IPOYHOCTH U JePOPMUPYEMOCTH CEHCMOU30IMPYIOIINX YCTPOUCTB, HE TOJDKHA
OBITH IIPEBBIIICHA ITPH COOTBETCTBYIOMIMX KOAPDUIIMEHTAX HAIEKHOCTH IO TPOYHOCTH B 5.4.

6.1.7 TIlpm aOCOTIOTHOM TMPEACTHLHOM COCTOSHHM Ta30MpPOBOJIBI W JIPYTHE
KOMMYHHKAIIIH, IEPECEKAIOTNE CTHIKA MEXAY HAA3EMHOM YacThIO U OKPYXKAIOIIUM IPYHTOM
WA COOPYKEHUSMH, JOJDKHBI PACCYMTHIBATHCS HA OE30IMaCHOE OTHOCUTEIHLHOE MePeMEIICHUE
MEXIY CYNEePCTPYKTYpOl U OKPYXAOIIMM TPYHTOM WJIA COOPYKEHUSMU C Y4ETOM
ko3 dunmenTa yx B 5.4.

6.2 IIpeaenbHoe cOCTOSIHME IO OTPAHUYEHHUIO YiIIepOa

6.2.1 B cocrossHuu orpaHuueHus ymepba Bce KM3HEHHO Ba)KHbIE KOMMYHHKAIIUH,
nepeceKamlrue IMBbl B Mpeaesax CEMCMHUYECKH H30JIMPOBAHHOTO COOPYKEHHUS, IOJKHBI
ocTaBaThCs B 00JIACTH YIPYyroro AeGpOpMUPOBAHUSI.

6.2.2 B coopyxeHUsX, BaXXHBIX JUIS 3alUThl HAcEJIeHMs, KOHCTPYKTHBHAs CHUCTEMa
JOJDKHA OBITh TMPOBEpPEHa pacdyeToM, 4YTOOBI TapaHTHPOBATh MPOYHOCTH U KECTKOCTH,
JIOCTaTOYHBIX JJIs1 COXPAaHEHUs 0CO000 BaXKHbIX (YHKUUNH OOBEKTOB MNPH CEHCMHUYECKOM
BO3/ICIICTBUH, COOTBETCTBYIOIIEM IpUHATON KapTe OCP.

Bennunna koaduurenTa ycnoBuii paboThl JOKHA TPUHUMAThCS paBHOU K = 1.

6.2.3 B coopyxeHHIX, B COCTOSTHUN OTPaHUYCHUS yIIepOa, MeXTyITaXKHBIN TePEeKOC 10
BEPTUKAJIM JIOJDKEH ObITh OFpaHUYEH B CYOCTPYKTYpE U CYNEpCTPYKTYpe.

6.2.3.1 [Ilpum BBHIIOJIHEHWH JIMHEHHOTO pacyeTa, CpEeJAHHE TOPHU3OHTAIBHEIC
nepemenieHus e B BepXHEel U HIKHEH 4YacTsX JAHHOTO JTaKa, MOJTydaeMble B Pe3yNbTare
JIEUCTBUSI PACUETHOM CEHCMUYECKON CHIIBI, HEOOXOIMMO BBIYHUCIISTH Ha OCHOBE YIPYTOTro
ne(pOpMHUPOBAaHUS KOHCTPYKTHBHOM CUCTEMBI M PACUETHOT'O CIIEKTPA OTKIMKA YCKOPEHUH.

6.2.3.2 Ilpu ompenencHun nepeMelneHuid Og HEOOXOAMMO YUYUTHIBATH IPQPEKTHI
KpPY4EHUs IPU CEHCMUYECKOM BO3/ICHCTBUH.

6.2.3.3 HeoOxoauMo coOMIOIaTh CIACAYIONINE OTPAaHUYCHUS MEXTYITAKHOTO MepeKoca
110 BEPTUKAJIH:

a) COOPYKEHHS C HEHECYIIMMH SJIEMEHTAMHU W3 XPYIKUX MATEPUAIIOB, HMEIOIIAX
COCINUHCHUA C HCCYIJ_[I/IMI/I KOHCprKI_[I/IﬂMI/I:
d
' _ <0,005h 1)
Veol



0) COOpY)KEHHs, HMEIOUIME  IUJIACTUYeCKH  JepOopMHpyeMble  HEHeCcyllue
9JIEMEHTHI, COSIMHEHHbIE C HECYIIUMH KOHCTPYKIHSMHU

I <0,0075h )
Veol
B) COOpPY)KEHHS, HWMEIOIIME HEHECYIIHe OJJIEMEHTHI, HE BIHSIONME Ha
nedopMaIuy HECYIIMX KOHCTPYKIUH, WM 0€3 HEHEeCYIIUX 3JIEMEHTOB:

i <0,01h ©)
Veol
rae 0y — pacyeTHbBI MEXIYITaXHBIH IMEPEKOC, ONpECsIeMbli KaK pasHHIA CPEIHHX
TOPU3OHTAIBHBIX MEepeMelleHHH ¢ B BEPXHEH U HIDKHEH 4acTsX JaHHOT'O ITaXa,
h — BbIcOTa dTaXKa,

Veol - KO3GGUIMEHT, MPUHUMAEMbId 10 Tabiuie 1, yduThiBaromuid Ooyiee HUZKUN
MEPHOJ] TOBTOPSAEMOCTH CEHMCMHUYECKOTO BO3JICHCTBHUSA, CBS3aHHBIA C TpeOOBaHHEM
OorpaHuYeHus yiiepoa.

6.2.3.4 Jlna cCcraTHYeCKUX M JUHAMHYECKMX HEJIUHCHHBIX PacueTOB CHCTEMBI
CEHCMOMBOIAIUHN HA CEHCMUYECKHE BO3ACHCTBHS IPUHUMAIOTCS TICPEMEIICHHUSI, TIOTyICHHBIC
HEIOCPEJICTBEHHO Ha OCHOBE BBIIIOJHEHHBIX PaCYCTOB.

6.3 CnenuaJjibHble TPeGOBAHUA

6.3.1 IIpoexkTupoBanme

6.3.1.1 Kax mnpaBmio, COOpyXeHHE JODKHO HWMETh MPOCTBIE apPXUTEKTYPHO-
IUIAaHUPOBOYHBIE PEIIEHHs B IUIaHE U MO BBICOTE, coryacHo 6.3.3. Yka3zaHHbIe TpeOOBaHHUs
peau3yroTcs IpH pa3fesieHuU COOPYKEHUs aHTHCEHCMUYECKMMH IIBaMU Ha JUHAMMYECKU
HE3aBUCHMBbIE OJIOKH.

6.3.1.2 He 3ampemeHo NPOEKTHPOBAHUE CEHCMOU3OIMPOBAHHBIX COOPYXEHUH CO
CJI0’)KHOH IIJIaHUPOBKOMA.

6.3.1.3 C menpio oOecreyeHHss MaKCUMAIbHO BBICOKOTO pACCEHBAHHUS DSHEPTHU
KosieOaHUi ~ HEOOXOAMMO  HCKJIIOYHTh  XPYNKOE  pa3pylleHHEe  3JIEeMEHTOB  JInOO
IpeKIeBpEMEHHOE (DOPMHUPOBAHHE HEYCTOMUUBBIX MeXaHU3MOB. C 3TOH L1€IbI0 HEOOXOAUMO
IPUMEHHUTD MPOLEeypy MPOEKTUPOBAHUS MO HECYIIeH CIOCOOHOCTH, KOTOpask UCHOIb3YeTCs
JUISL TIOJIyYE€HUS HWEePapXUM CONPOTHUBIEHUH pA3IUYHBIX JJIIEMEHTOB COOPY)KEHUS U
MOCJIEI0BATEIbHOCTH  pa3pyllIeHUsi, HEOOXOMUMBIX s oOecreueHus ONTUMAalbHOTO
IUTACTUYECKOT0 MEXaHM3Ma M MUHUMM3ALUH YCIOBUHN I XPYIKOTO pa3pylIeHusl.

6.3.1.4 Ilpu mNpOEKTUPOBAHUU COOPYKEHHUS CIEAyeT YIeNlsiATh 0coboe BHUMaHUE
KOHCTPYHPOBAHUIO Y3JIOB M COCIMHEHU MEXAY 3JIEMEHTaMU KOHCTPYKIUM.

6.3.1.5 Pacuerbl AOKHBI OBITh OCHOBaHbI Ha TNPUMEHEHUH pPACUETHOH MOJIENH
COOPYKEHHMsI, KOTOpasi JOJKHA YUYUTHIBATh BIMSHUE HEHECYIUX AJIEMEHTOB, a TaKKe JIpyrue
3HAYMUMBIE ACIIEKTHI.

6.3.2 ®yHaamMeHThI

6.3.2.1 XKecTkocTh W MPOYHOCTH (PYHAAMEHTOB JOJKHBI OBITH JOCTATOYHBIMHU JIS
pPaBHOMEPHOW TIepelaud CTAaTHUYSCKUX BEPTUKAIBHBIX BO3JCUCTBHU OT CYNEPCTPYKTYPHI K

cyOcTpyKTYpe.
6.3.2.2 He ciieqyer ucoib30BaTh pa3Hbie TUIHI (DYHIAMEHTOB B OJJHOM COOPYKCHHH.
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6.3.3 KpuTepuu KOHCTPYKTHBHOI peryasipHOCTH

6.3.3.1 O01HMe moJI0KeHus

6.3.3.1.1 Kaxnoe coopyXeHHE CIEeIyeT XapaKTepu3oBaThb KaK COOPYKCHHE
PETYISIPHOTO WJIM HEPETYIIPHOTO TUIAa Ha OCHOBE KOH(MUIypanuu KOHCTPYKLIHUI Hax
CHUCTEMOH U30JISLUN.

I1 pUuMCcUYaHUC— ,Z[J'Dl COOpy)KeHHfI, COCTOAININX U3 6onee, 4Y€M OJJHOI'o0 JUMHaAaMHW4YCCKH HC3aBHCUMOI'O
6J'IOKa, KJ'IaCCI/I(I)I/IKaHI/Iﬂ 1 COOTBETCTBYIOIIWEC IMPU3HAKH, YKA3aHHBIC B 633, OTHOCATCA K OAHOMY OTACIbHOMY
JAUHAMHWYCCKN HE3aBUCUMOMY 6J'IOKy. B 6.3.3 IoJ «OTACJIBHBIM JUHAMHYCCKHM HC3aBUCHMBIM OJIOKOM»
MOAPa3zyMEBACTCA KCOOPYIKCHUC.

6.3.3.1.2 Ilpu mpoeKTUPOBAHWUU COOPYKEHUHM PETYISIPHOIO W HEPETYJSIPHOTO THUIIA
UMEIOTCS CIEAYIONINE PA3INIH:

- pacueTHas MOJENb MOXET IMPEACTaBIATh COOOH YIPOUICHHYIO IUIOCKYIO WU
IPOCTPAHCTBEHHYIO MO/JIEIIB;

- MeToJ pacyera: JMOO JONMyCcKaeTcs YIPOIICHHBIM IUHEHHBIA pacuer, Ju0O
HEJIMHEWHBIN pacyeT 1o 3anucsM KojeOaHui rpyHTa BO BPEMEHHU.

6.3.3.2 Kpurepuu peryisipHOCTH COOPY:KeHHI B MJIaHe

6.3.3.2.1 CoopyxeHue JHODKHO OBITh CHMMETPHYHO B IUTAHE C PaBHOMEPHO
pacrpe/ieIeHHbIMU JKECTKOCTSAMHU M MaCCaMU B JIBYX OPTOIOHAJIbHBIX HAIIPABICHUSX.

6.3.3.2.2 Kondurypanus 1uiana J0JDKHA ObITh KOMITAKTHOM, T.€., K&KI0€ TMEePEKPhITHE
JIOJDKHO OBITh pa3rpaHUu4e€HO MHOTOYTOJIbHOM BBINYKIIOH nuHUel. Eciau uMeroTcs BICTYIBI B
TUTaHE TIEPEKPHITHS (BXOISAIINE YIIIbI UM Pa3phIBBI IO IEPUMETPY), TO PErYJISIPHOCTH B IJIaHE
clleflyeT CUUTaTh YIOBJIIETBOPUTENBHOW @PU YCIOBUM, 4YTO 3TH HEPEryJIspHOCTH HeE
OKa3bIBAIOT BIHMSHHE HA JKECTKOCTh IEPEKPHITHS B IJIAHE W YTO pa3HUIA B IUIOMIAAX,
HOJYYEHHBIX C YY4ETOM KaXKJI0OM HEeperyssipHOCTH (PAaKTHUYECKOro O4YepTaHUs HEPeKpbITHS U
BBIITYKJIOM MHOTOYTOJIBHOM JIMHUEH, OKpPYKAlOLIEH IUIONIaab INEPEKPBITHS, HE IPEBBIIIACT
5 %.

6.3.3.2.3 JKecTKkOoCTh MEPEKPHITUI B IUTAHE JOJDKHA OBITH OOJBINIONW B CpaBHEHUH C
MONIEPEYHON JKECTKOCTBIO BEPTUKAJIBHBIX HECYIIMX 3JIEMEHTOB COOPYXEHHsS, IMOCKOJIBKY
negopManMu  TEePeKpBITHA HE JIOJDKHBI  BIUSATH HA  pacHpeiefieHHe CHII  MEXIy
BEPTUKAJIbHBIMU HECYIIMMHU 3jieMeHTaMH. Ocoboe BHHMaHHE JODKHO OBITh YyJeleHO
coopyxenusiM, umeromum B muaHe I, C, H, I um X-oOpasueie ¢opmel. XKecTkocTh
KOHCTPYKLUH IO KOHTYPY COOpPYXEHMsS JIOJDKHAa OBITh CONOCTaBMMa C KECTKOCTBIO
KOHCTPYKUMI HEHTPAIBHON YaCTH.

6.3.3.2.4 BeITAHYTOCTh COOpYKeHHS B TIaHe A = Lmax/Lmin I0/DKHA OBITH He Ooiee 4,
A€ Lmax ¥ Lmin COOTBETCTBEHHO OONBIINNA W MEHBIIMM pa3MEPbl COOPYKCHHUS B IUIAHE,
U3MEPEHHBIE B OPTOTOHAIBLHBIX HATIPABJICHHUSX.

6.3.3.2.5 IIpu pacuere COOpYKEHHUS HKCLEHTPUCUTET M PAIUYC KPYUEHHs Ha KaKJIOM
YPOBHE M JUTSI KQKJOTO M3 HampaBieHUH X M ¥ MOIHKHBI COOTBETCTBOBATH JBYM YCIIOBHSIM
(BBIpayKeHMS TIPUBEICHBI ISl pacyeTa 1o OCH Y):

€ox < 0,30r, (4)
> lg (5)

Trac eox — PacCTOAHUC MCXKAY HCHTPOM MACC U LCHTPOM JKECTKOCTe II0 ocu X,
HOPMAJIbHOC K aHAJIM3UPYCMOMY HAIIPABJICHUIO,
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Ik - KBaapaTHBIM KOpPEHb W3 OTHOLICHHsS 3HAYECHUW KPYTWIBHOM MKECTKOCTH K
TOPU30HTAJILHON )KECTKOCTH B HAIIPABICHUM OCcU ¥ (panyc KpydeHHUsl);

Is - panuyc Bpamienust Macchl IepeKphITHS B IIaHe (KOPeHb KBAAPATHBIA OTHOMIEHHUS
IIOJIIPHOIO MOMEHTAa WMHEPLHM MAacChl IEPEKPBITHS B IUIAHE OTHOCUTENIBHO LIEHTPAa Macc
HEPEKPBITUS K MACCE NEPEKPBITHSA).

B 01HO3TaXHOM COOpYKEHUM LIEHTP KECTKOCTU OIPEAEIACTCA KaK LEHTP XKECTKOCTH
BCEX OCHOBHBIX JJIEMEHTOB, BOCIPHHHMAIOIIUX CEHCMHUYECKOe Bo3aencTBue. Panmyc

KpyueHus I' ompezensercs Kak KOPEHb KBaJpaTHbIM OTHOLIEHUS OOIIEH >KECTKOCTH IIpU
KPYYEHUU OTHOCHUTEIBHO LIEHTPAa TOPU3OHTAIBHON MKECTKOCTU K OOIIEW TOpU30HTAIBHOM
JKECTKOCTH 10 OAHOMY W3 HAINPaBJICHWUM, IPUHUMAs BO BHUMAHHE BCE OCHOBHBIE DJIEMEHTBI,
BOCIPUHUMAIOIIUE CEHCMUYECKOE BO3/ICHCTBUE B ’TOM HAIPaBIECHUH.

B MHOro3TakHOM COOpYKEHMH BO3MOKHO TOJIBKO MPUOJIN3UTENIBHO ONPEEIUTh LEHTP
JKECTKOCTU U paJuyC KpydeHMs. VYIPOILEHHOE OIpENeiIeHUE OSTUX MOHATUN As
KJacCU(UKALUU  PEryasipHOCTH COOpPYKEHHMs B IUIaHE M NPUOJIMKEHHOIOo aHajln3a
KPYTHIIBHBIX 3()(PEKTOB B YaCTHBIX CITydastX OMPEAEISICTCS, €CIH BBIMOIHAIOTCS CIIEAYIONINE
JIBa yCIIOBUSL:

a)  BCE HECyUIMe JJIEMEHTbI, TaKue Kak Juaparmbl, CTE€HbI, paMmbl (KapKachl),
BOCIIPUHUMAIOIIME TOPU30HTAIBHYIO Harpy3KY HENPEPBIBHBI 110 BCEH BBICOTE COOPYKEHHS OT
(dyHIaMeHTa 10 TOKPBITHUS;

0)  dopmbl nepopMHPOBaHUS OTACIBHBIX CHCTEM MPU TOPH30HTAIBHBIX HATrpy3Kax
OTJIMYAIOTCSI HE3HAUUTEIbHO. DTO YCIOBUE BBIIOJHAETCS B ClIydae KapKacHbIX MJIM CTEHOBBIX
cucteM. [lJ11 KapkaCHO-CTEHOBBIX CUCTEM 3TO YCJIOBHE B OOIIIEM CITyyae HE BBIITOJIHSACTCS.

B kapkacHBIX U CTEHOBBIX CHCTEMax, B KOTOPBIX MPeo0IagaroT U3ruOHbIe Aedopmanu,
II0JIO’KEHUE LIEHTPOB XKECTKOCTEN U PaJuyCOB KPYUYEHHS BCEX ITAXKEH COOPYXKEHHs CIEAYyeT
BBIUMCIIATh TaK €, KaK M IIOJOKEHUS MOMEHTOB HHEPIMH TOPU3OHTAIBHBIX CEUEHUI
BEPTUKAJbHBIX JJIeMEHTOB. Ecium HapaBHe ¢ U3rMOHBIMM JeQOpMaLUSIMU BO3HHUKAIOT
CYILECTBEHHbIE JAe(POpMALMU CIBHUra, TO UX CIEAYET YYECTh C IOMOILBIO 3KBHUBAJIEHTHOI'O
MOMEHTA UHEPLIUH MTONIEPEYHOTO CEUEHUS.

6.3.3.3 KpuTepuu peryjasipHOCTH MO BbICOTE

6.3.3.3.1 Hecymie aneMeHThI, Takhe Kak spa KECTKOCTU, CTEHOBBIE CHUCTEMBI HIIU
pambl, BOCIPUHUMAIONIUE TOPU3OHTAIBHYIO HArpy3Ky, TOJKHBI OBITH HEMPEPHIBHBIMU IIO
BCEH BBICOTE COOPYKEHHUS OT (PyHAaMEHTa 0 MOKPHITHSI.

6.3.3.3.2 [TonepevHyIO )KECTKOCTh U MACChI OTJCIIBHBIX 3TAXEH JTOMYCKASTCS NU3MCHSITh
MOCTETNIEHHO, 0€3 PE3KUX U3MEHEHHI M0 BBICOTE COOPYKEHUSI.

6.3.3.3.3 B kapkacHbIX 3[aHUSX OTHOIICHHE (AKTUICCKOW HECYIIeH CIIOCOOHOCTH
OJIHOTO dTaxa K TpebyeMoil Hecylell crmocoOHOCTH, MONYyYEHHOW pacueTHBIM MyTeM, HE
JIOJIKHO MEHSTHCS MEXK]Ty COCETHUMU ITKAMHU.

6.3.3.3.4 Ilpu HamTMuuM BBICTYIOB HEOOXOAMMO  BBIOJHUTH  CIEAYIOIINE
JIOTIOTHATEILHBIC YCIIOBUSI:

a) MIPH BBICTYIIAX, PACIIONIOKEHHBIX CHMMETPUYHO OTHOCUTENILHO OCH, BBICTYIT Ha
TF000M 3TaXke He JOJDKeH mpeBbImath 20% mpenpIyiero pa3mMepa B IUIAHEe B HAIIPABIICHUU
BBICTYIA (PUCYHKH 2,a U 2,0);

0) JUIS OTNIETBHBIX BBICTYNOB TpH BBICOTE MeHee 15 % orT oOmel BBICOTHI
OCHOBHOU KOHCTPYKTHBHOW CHCTEMBI BBICTYIl JTOJDKEH ObITh He Oombiie 50 % OCHOBHOTO
pa3Mepa B TuIaHe (PUCYHOK 2,B). B 3TOoM citydae, KOHCTPYKITUS 30HBI OCHOBAaHHS B TIpEJEiIax
nepuMeTpa B BEPTUKAIBHON MPOEKIIMH BEPXHUX ATAKEH JTODKHA OBITH 3aIIPOEKTHPOBAaHA B
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pacuere Ha BOCHIpHATHE HE MeHee 75 % TOPH30HTAIBHOW CHIIBI, KOTOPAsk MOXKET BO3HUKHYTh
B 9TOI1 30HE B IOZOOHOM COOPYKEHHUH Oe3 YBEINYCHHsI OCHOBAHHS

B) €CIIM BBICTYITBI Ha KaXJI0M (hacajie pacroyioKeHbl HECHMMETPHYHO, TO CyMMa
IIOBEPXHOCTHU BBICTYIIOB Ha BCEX 3TaXkax JI0JbKHA ObITh He Oombie 30 % pa3mepa B I1aHe Ha
HEpBOM JTaXe HaJ (QYHIaMEHTOM WM HajJ BEpPXHEW 4YacThIO JKECTKOIO OCHOBAHHSA, a
OTZAETbHBIE BBICTYNBI HE JODKHBI mpeBblmath 10 % mpeapinymiero pasmepa B IUIaHE
(prCyHOK 2,T).

015 H

0.15H
1

v [ 1 &
le— —{

<0.50 L

Pucynok 2 - Kpumepuu pezynaprocmu no vicome

7 CelicMu4ecKoe BO3deiicTBHEe

7.1 PacyeTHBIH ClIEKTP MAKCUMAJIbHBIX CeiCMUYECKUX YCKOPEeHU I

7.1.1 CeiicMuueckasi MHTEHCUBHOCTh BbIpaxaercs Ha kaprax OCP-97 B Oammax.
IlepeBos celicMuuecKOl MHTEHCUBHOCTH - | (0a1) B HOpMUpPOBaHHbBIE MUKOBBIE YCKOPEHUS -
agr (cM/c?) JUI CpemHero THMa TPYHTA CiEAyeT BBHIIOIHSTH B COOTBETCTBHH CO IIKAMOH
MSK-64 no ¢popmyne:

0,3011-0,107

R =10 (6)

%9

PacueTHoe 3Ha4YeHHME YCKOPEHMS B YPOBHE OCHOBAaHMs &gr. [JIs CPEIHETO THIIA TPYHTA
npuHumaercs paBHsiM  1,0; 2,0; 4,0 M/ JUISE  pacyeTHo cedicMuuHocTH 7, 8, 9 Oamos
COOTBETCTBEHHO.

7.1.2 Tlpum omnpeneieHUHd CEHCMUYECKHMX HArpy30K Ha CEHCMOHW30JMPOBAHHOE
COOPYXKEHHE CIENYET MPEAYCMATPUBATh OJJHOBPEMEHHOE JIEHCTBUE JIBYX FOPU30HTAIBHBIX U
BEPTUKAIBHON KOMIIOHEHTHI CEICMUYECKOTO BO3/IEHCTBHS.
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7.1.3 CeilicMmuyeckue KoJieOaHWsi B JIAHHOW TOYKE Ha TIOBEPXHOCTH TpPyHTA
NPEJICTABISAIOTCS CIEKTPOM OTKJIMKA MAaKCHMAalbHBIX ycKOpeHHd Se(T) ympyro-iuHEHHOro
OCLMJUIITOPA, Jjajlee UMEHYEMBIM "yIIpyTruM CHEKTPOM OTKJIMKA".

7.1.4 ®opma ympyroro CrnekTpa OTKIMKAa MaKCUMAJIbHBIX YCKOPEHUN MPUHUMAETCS
OJMHAKOBOM [UJIl JIByX YPOBHEW CEHCMHMYECKOrO BO3JACHCTBUS, MPEACTABICHHBIX IS
TpeOOBaHUsI OTCYTCTBHS OOpymieHHs B 6.1 (aOCOMOTHOE mMpeaenbHOE COCTOSHHUE) W JIA
TpeGoBaHus orpaHuueHus ymepoa B 6.2.

7.1.5 TopuzoHTanbHOE  CeMiCMHYECKOE  BO3ACHCTBHE  OMHCHIBACTCS  JIBYMS
OpPTOTOHAJILHBIMH COCTaBIISIONIUMU, KOTOPHIE CUUTAIOTCS HE3aBUCUMBIMU M TIPEICTABIISIFOTCS
OJIMHAKOBOM (OPMOIi CIIEKTpa OTKIIUKA.

7.1.6 Iy1s TpeX COCTABIIAIOIINX CEHCMHYECKOTO BO3JCHCTBUS CIENyeT MPUHUMATE OJTHY
win Oojee anbTepHATHBHBIX (POPM CHEKTpa OTKJIMKA B 3aBUCUMOCTH OT CEMCMHUYECKUX
HUCTOYHUKOB ¥ MAaTHUTYJ 3€MJICTPSICCHUH, TCHEPUPYEMBIX UMH.

7.1.7 Jlna celicMOM30JIMPOBAHHBIX COOPYXEHHM COYETaHUsT HArpy3ok C Y4eToM
ceiicMuueckux  BoszaectBuil  mpuHumate 1o CIT  20.13330, CII 14.13330 wu
['OCT 54257-2010.

7.2 anyrnifl CIHEKTP OTKJIHNKA MAKCUMAJIBHBIX TOPHU30HTAJIbHBIX ycxopeﬂnifl

7.2.1 Jlnsg TOPU3OHTAIBHBIX COCTABJIIONIMX CEHCMHUYECKOTO BO3ICHCTBUS YIPYTrHe
CHEKTPbI OTKIMKA MaKCHUMAIbHBIX YCKOpeHHU Se(T) ompeaenstoTcst CIeayommM o0pa3oM
(pucynok 3):

0<T<Te  S.(T)=ag: 1+TL-(77-2,5—1) 7)
B
Te<T<Tc: S,(T)=a,-n-25 (8)
. [T
Te<T<To: S,(T)=a,-n25 - (9)
To<T<4c: S,/(T)=a, 725 TCT% (10)

rne  Se(T) — cHeKTp OTKIMKA MAKCUMAIBHBIX YCKOPEHH YIPYro-JIMHEHHOTO OCIHIUIATOPA;

T — nmepuoj KonebdaHuii TMHEHHON CUCTEMBI C OJTHON CTETIEHbIO CBOOO/IHI;

Tg, Tc u Tp — 3HaYeHUsI IEPHOIOB, ONUCHIBaIOIINE (POPMY YIIPYroro CekTpa OTKINKA U
3aBHUCSIINE OT TUMA IpyHTA (Tabnuua 2);

7] — IOIIPaBOYHBIN KO3((HULIMEHT 3aTyXaHUsI C HOMUHAJIbHBIM 3HaueHueM 17 =1 aia 5 %
BA3KOTO 3aTyXaHUsl.

7.2.2 3HayeHMe MONPAaBOYHOro KOd(pUIMEHTa 3aTyXaHUs 7] CIENyeT ONpEeIeNsTh,
HCIIOJIb3YS BBIpAXKECHUE:

1 =10/(5+¢&) 20,55 (11)

rae  &—kod(pUIUEHT BA3KOrO 3aTyXaHUsl COOPYKEHHS B MPOIIEHTAX.
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Se/agk

Tp T~ T, 7

PMC)/‘HOK 3- @OPMG cnekmpa OmkKIUKa MaKCuMaibHovlx yC’KOpeHMﬁ ynpyzo-ﬂuﬁeﬁﬁoeo
ocyuismopa

Tabnuia?2-3HaueHHus] IAPaMETPOB CHEKTPA OTKINKA MAKCHMAJIBHBIX TOPH30HTAIBHBIX
YCKOpPeHMii YNPYro-JHHEeHHOr0 0CHHILISITOPa

Kareropus rpyHTa 1o Tg (c) Te (¢) To (c)
CEMCMHUYECKAM
CBOMCTBaM
lull 0,1 0,4 2,0
i 0,1 0,8 2,0

IIpumeduanue— llpn HanMYUU TpeNCTaBUTENbHONH HHpOpManuu (3amucedl 3eMIIETPSICCHUM,
noxpoOHasi XapakTepHucTuka onacHbIX 30H BO3 u ap.) momyckaercs NpUMEHSITh 0OOCHOBAaHHBIC 3HAYCHUS
CHEKTpa OTKIMKA MaKCUMAaJIbHBIX YCKOPECHHH.

7.2.3 Yupyruii crnekTp OTKIMKAa MakcuMaibHbiX mnepemerneHuii Spe(T) cremyer
OIPEICTISITh U3 YIPYrOro CIEKTPa OTKINKA MaKCUMAJIbHBIX yYeKopeHuid Se(T):

2

S5, (T) =S, (T) 2T—ﬂ (12)

7.2.4 Breipaxenue (12) crmegyer TpUMEHITh K TEpHOAaM  KOJICOAHWA, HE
npesbimarommmM 4,0 c. ns coopykeHuii ¢ mepuonamu Konebanuii 6onee 4,0 ¢ crmemyer
WCIIOJIB30BaTh 0O0Jiee TMONHYI0 HWHXKEHEPHO-CEHCMOJOTUYECKYI0 WH(OpMaIuoo 00 ydacTke
CTPOUTEIBCTBA.

7.2.5 JIns coopyKEeHUH MOBBIIICHHOT'O YPOBHS OTBETCTBEHHOCTH, IMEPEUUCICHHBIX B
no3unusx 1 u 2 tabnuusl 1, JOMOTHUTENBHO AOJKHBI YYUTHIBATHCS 3aBUCAIIUE OT MECTHBIX
YCJIOBHM CHEKTPHI, BKItOUas 3P ¢deKThl BOIM3M ouara, €Cii COOPY>KEHHME PAaCIIOJIOKEHO Ha
paccTosHUM MeHee 15 KM OT OJKalIero MOTEHIMATIbHO AaKTHBHOTO CEHMCMHYECKOTO
pazmoma ¢ MarHutyaod Ms > 6,5. Takue cCHekTpbl HE OJDKHBI TPUHUMATBCS MEHBIIE
cTaHgapTHoro crnekrpa B 7.2.1.

7.3 Ynpyruii ciekTp OTKJIMKAa MAKCHMAJIbHBIX BEPTUKAJIbHBIX YCKOPeHHUil

7.3.1 Jlna onpexneneHusl ynpyroro CrHeKTpa OTKIMKAa MaKCUMAaJbHBIX BEPTHUKAIbHBIX
yckopenuit Sye(T) ucnonb3yrotes Beipakenus (13)-(16):
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0<T<Tg: S,(T)=a -1+Tl-(n.2,5—1) (13)

B

Te<T<Tc: S,(T)=a,n25 (14)

Tc<T<To: S,.(T)=a,n25 ?C (15)
T.T,

To<T<4c: S,(T)=a, 7 25 =< = (16)

Tabnwuma3 - 3HaueHHs] MAPaMeTPOB CIEKTPA OTKJINKA MAKCUMAIbHBIX BEPTHKAJIbHBIX
YCKOpPEHHUH YIPYIro-JTHHEHHOr0 OCIMLIATOpa

Kareropus a\,g/ agR TB (C) TC (C) TD (C)
rpyHTa I10

CelCMUYECKUM
CBOMCTBaM

I, 1, HI 0,70 0,05 0,15 1,0

7.4 IlpencraBiieHHe ceiicMM4eCKOro BO3JelCTBUSI B BH/e 3amnuceil KojaeOaHuil BO
BpeMeHH

7.4.1 O01mMe MoJI0KEeHUS

7.4.1.1 Ceilicmuueckue KoneOaHHsi MOTYT OBITh NPEJCTAaBICHBI B BHJE 3alHUCEl
YCKOpEHUsI TPyHTa BO BPEMEHU H COOTBETCTBYIOIIMMH IapaMmeTrpamMu (CKOPOCTBIO U
MePEMEITICHUEM ).

7.4.1.2 Ecmm nmns pacyera TpeOyeTcss NPOCTPAHCTBEHHAs MOJETL COOPYKCHHS,
ceficMuueckne KoJeOaHUS JOMKHBI COCTOSTh M3 TPEeX KOMIIOHEHT OJHOBPEMEHHO
JecTByrOmuX akcenaeporpamm. OiHa U Ta )K€ KOMIIOHEHTA aKCeIeporpaMMBbl HE MOXKET OBITH
MCIOJIb30BaHa OJTHOBPEMEHHO BJIOJIb 000OMX TOPU30HTAIBHBIX HAIIPABICHUH.

7.4.1.3 B 3aBUCHUMOCTH OT XapakTepa MPUMEHEHHS U OT (DAaKTUYECKH HMEIOIICHCS
uH(pOpMallMM  OMHCAHHE CEHCMUYECKOTO0 BO3JACUCTBUS MOXKET OBbITh BBIMOJTHEHO C
UCTIOIb30BaHUEM HCKYCCTBEHHBIX akceieporpamm (cMm. 7.4.2), a TakkKe 3alyCaHHBIX WIN
CHHTE3UPOBAHHBIX aKceaeporpamm (cM. 7.4.3).

7.4.2 UcKyccTBEHHbIE aKceJIepoOrpaMMbl

7.4.2.1 VIcKycCTBEHHbIE aKCeIeporpaMMbl JOJDKHBI OBITh CO3JIaHBl TaKUM 00pa3oM,
YTOOBI COOTBETCTBOBATH ()OPME YNPYroro CHEKTpa OTKIMKA MAaKCUMAJBbHBIX YCKOPEHUH IS
COOTBETCTBYIOIIIMX KaTEropuil IpyHTa MO CEWCMUYECKUM CBOHCTBaM 7.2.2 ISl BSI3KOTO
3aryxanus 5 % ot kpurnueckoro (&= 5 %).

7.4.2.2 TIpoqomKUTENBHOCTh aKCeIeporpaMM JIOJDKHA COOTBETCTBOBATh MAarHuTyle U
JPYTUM Ba)XHBIM NapaMeTpaM CEHCMHUYECKOro COOBITHS, JISKAIIUM B OCHOBE YCTaHOBJICHHUS
PacueTHOr0 MaKCUMAaJIbHOTO YCKOPEHHUS agR.

7.4.2.3 Eciu OTCYTCTBYIOT JaHHbBIE, XapaKTepHble JUIsI KOHKPETHOW IUIOLIA/IKH,
MUHHMaJIbHAS TPOJODKUTEIFHOCTh |5 YCTAHOBUBIICWCS YaCTH aKCeleporpamMM JI0JDKHA
paBHaAThCA 10 C.
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7.4.2.4 Habop MCKYCCTBEHHBIX aKCEIEPOrpaMM JIOJHDKEH COOTBETCTBOBATH CIICAYIOIIUM
TpeOOBAHUSM:

a)  CJeNyeT UCII0JIb30BaTh HE MEHEE 3 aKCEJIEPOrpaMM;

0) cpenHee 3HAUEHHME MAKCHUMAJIbHBIX YCKOPEHMH TIpyHTa (BBIYMCIEHHOE IIO
OTJIC/IbHBIM 3alMCIM KOJIEOaHUM BO BPEMEHH) HE JOJDKHO OBITh MEHBIIE 3HAYEHUS agr IS
paccMaTpuBaeMOH IUIOLIAIKHY;

B) B auarnazone nepuosioB ot 0,2T; o 2Ty, rae T1 — ocHOBHOW mepuoja KosieOaHuit
COOPY)KEHMsI B HalpaBJICHUH, AJISI KOTOPOro OyneT NMPUMEHSAThCS aKceleporpamMmMa, HU OJIHO
CpelHee 3HAYEHHWE YIPYroro CIEKTpa OTKIMKAa C 3aTyXxaHueM 5 %, BBIYMCIEHHOE 10 BCEM
3anMcsAM KoseOaHui BO BpPEMEHH, He JOJKHO ObITh MeHble 90 % cOOTBETCTBYIOIIETO 3HAYECHUS
YIIPYTOTO CIIEKTPa OTKIIMKA C 3aTyxanueM 5 % B 7.2.2.

7.4.3 3anncaHHble HJIM CHHTE3HPOBAHHbIE aKCeJIePorpaMMbl

7.4.3.1 3anucaHHbBIC WU CHHTE3MPOBAHHBIC aKCEIEPOTrPAMMEI, HCIIONB3Yys (pU3nvecKoe
MOJICJIMPOBAHUE MEXAaHU3MOB HUCTOYHHMKA, DOIHIEHTPAIbHOE pACCTOSHUE U  IMYTh
NPOXOXKICHHUS CEHCMHYECKON BOJIHBI Yepe3 TPYHTHI, MOTYT IPUMEHSTHCS NPU yCIOBUH, YTO
3amucu  pa3paboTaHbl C y4YETOM CEWCMOTEHHBIX CBOMCTB HCTOYHUKA BO3JCHCTBUS U
TPYHTOBBIX YCIIOBHH, XapaKTEpHBIX JUIA IUIOMIAAKH, a HMX 3HAYEHUS HOPMHUPOBAHBI K
3HAUEHMIO Agr Ul pPaCCMaTPUBAEMOr0O paiioHa.

7.4.3.2 AHanu3 CBOHCTB TpyHTa Ha BO3MOXXHOE YyBenudeHue d>(PQexToB npu
ceiicMHUeCKUX BO3IACHCTBUIX U MPOBEPKY JMHAMHUYECKON YCTOMYMBOCTH CKIIOHA MPOBOJIUTH
B cootBeTcTBUU ¢ CII 22.13330.

7.4.3.3 Vcnonb3yemblii HaOOp 3aMMCaHHBIX WM CHHTE3UPOBAHHBIX AaKCEIEPOrpaMM
JIOJKEH COOTBETCTBOBAThH TpeboBanusm 7.4.2.4.

7.4.4 IIpocTpaHCTBEeHHASI MOJIeJIb CeliCMUYeCKOT0 BO31eHCTBHS

7.4.4.1 JIns coopyKeHUN HENPABUIBHOW U CIOKHOM (QOPMBI, 111 KOTOPHIX ObUIO OBl
HEOOOCHOBAHHO MPUHATH CUHXPOHHOE BO3/IEHCTBHE BO BCEX TOUKAX OCHOBaHMs, HEOOX0AUMO
MCIIOJIb30BaTh POCTPAHCTBEHHBIE MOJIETN CEHCMUYECKOTO BO3/IEUCTBUS.

7.4.4.2 Topu3oHTanbHble UM BEPTHKAIbHAs KOMIIOHEHTBHI MPOCTPAHCTBEHHOM Mojenu
CeliCMHYECKOro BO3JCHCTBUS JOJKHBI ObITh HE MEHEE BEJIMYMH OpJUHAT YIPYTUX CIIEKTPOB
OTKJIMKA MaKCUMaJIbHBIX YCKOpeHuil B 7.2 u 7.3.

8 XapaKkTepuCTHKH CUCTEM CellCMOU30JIAIHT

8.1 BennunHbl GU3NYECKUX U MEXaHUYECKUX CBOHCTB CEHCMOM30IMPYIONIEH CUCTEMBI,
UCIIOJIb3YEMbIE B pacydeTe, JOJDKHBI ObITh HauOosiee HEOIarompHUsTHBIMH 3a BpeMs CpOKa
cinyx0b1 coopyxenus (Ilpmnoxenue b). OHu HOKHBI OTpakaTh, TAE 3TO AaKTyaJbHO,
BIIUSTHUE:

- CKOPOCTH HarpyKeHus;

- BEJIMYMHBI OJJHOBPEMEHHOT'O BEPTUKAJIBLHOTO BO3/ICHCTBUS,

- BEJIMYMHBI OJTHOBPEMEHHOTO TOPU30HTAIBHOTO BO3JIEHCTBUS B IBYX TOPU30HTAIbHBIX
HaIPaBJICHUSX;

- TEMIIEPATYPHI;

- I3MEHEHHUsI CBOMCTB 3a IMPOTHO3UPYEMBIH CPOK CITY:KOBI COOPYKEHUS.

8.2 Jlns coopyK€HHIl HOPMAalbHOIO YPOBHS OTBETCTBEHHOCTH, NEPEUHCICHHBIX B
no3uNusAX 3 TaOmuIbel 1, MOTYT HWCHONB30BATHCS CPETHHE BEIWYHHBI (DU3HYECKUX W
MEXAHUUYECKUX CBOMCTB CEHCMOM3OJIMPYIOIIEH CHUCTEMBl IPU YCIOBMM, 4YTO KpaliHUE
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(MakcUMallbHBIC WM MUHUMAJIbHBIC) BEJIMYMHBI HE OTIHYaloTcs Oonee uem Ha 15 % oT
CPEIHUX BEIUYHH.

9 Pacuer coopy:xeHust

9.1 O01mMe MoJI0KEeHUA

9.1.1 PacmpeneneHue >KECTKOCTEH M Macc B MOJEIH COOPYKEHHUS JOJDKHBI
MaKCHMaJbHO COOTBETCTBOBATH PACIPEACICHUIO 3TUX BEIUYMH B pealbHOM OOBEKTE JUIs
TOr0, YTOOBI MOXXHO OBUIO YYeCThb BCE CYIIECTBEHHbIE ae(OopMalii U CHJIBI WHEPLUH,
BO3HUKAIOIIME B COOPYXEHHHM NPU CEHCMHUECKHUX BO3JEHCTBUSX. B cioydyae HennHeHHOTo
pacueTra MOJEJb JOJDKHA aJleKBATHO MPEACTABIATh PACIIPEAEICHUE YCHIINH.

9.1.2 Mopenb 10JKHA YYUTHIBATh y37I0BbIe AedopManuu. CiaenyeT yuuThIBaTh BIHSHUE
HEHECYIIUX JIEMEHTOB, KOTOPHIE MOT'YT IOBJIUATh HA CEHCMOCTOMKOCTh COOPY KEHHS.

9.1.3 lunamuueckas peakius KOHCTPYKTUBHOM CHCTEMbI JOKHA aHAJIU3UPOBATHCA IO
rapaMeTpam: YCKOPEHHM, HHEPIMOHHBIX CUJI M IIEPEMELICHUIA.

9.14 B coopyxeHHSX JOJDKHBI y4YUTHIBaTbCA J(PQPEKThl KPydeHHUs, B TOM 4YHCIIE
3 deKTh CIy4aHOTO SKcUeHTpucHureTa. [Ipy NpUMEHEHWH NPOTrpaMMHBIX CPEICTB IS
pacueta npoctpaHcTBeHHOU PJ/IM 3KCIIEHTPUCUTETHI BBIYUCIAIOTCS aBTOMATHYECKH.

9.15 B ympomeHHBIX JUHEWHBIX pacyeTax Yy4YeT CIy4alHOTO Kpy4eHHs MpU
OTIpe/ieNIieHUH TOJI0KEHUS [IEHTPOB MAcC M MPOCTPAHCTBEHHBIX U3MEHEHUH JABMKEHUS IPyHTA
NPUHUMAIOTCS HCXOIS M3 TOr0, YTO PACUCTHBIA IEHTP Macc Ha KaXIOM I-OM 3Taxe
CMEIAeTCsl U3 CBOEr0 HOMHHAIBLHOTO MECTa PACIONOKEHHsS B KaXJIOM HampaBlIeHUH Ha
BEJIMUMHY CIy4yailHOTO SKCLIEHTPUCHUTETA!

€4 = £0,1 L a7
rac ea| — CﬂyqaﬁHBIﬁ OKCIHCHTPHUCUTECT MACChI i'ZO 3TaXa OTHOCUTCIIBHO €TI0
HOMHUHAJIBHOI'O MCECTOPACIIOJIOKCHUA, HpI/IJIaFaeMHﬁ B OJHOM HaIIPAaBJICHUKM Ha BCCX
IEPEKPHITHSX;

Li — pa3Mep CTOpPOHBI NEPEKpPbITHS, NEPHEHIAUKYIAPHON K HalpaBICHUIO JCUCTBUS
CEHCMUYECKOTr0 BO3ACUCTBUA.

9.1.6 MopnenupoBanue CeHCMOM3OMUPYIOIIEH CHCTEMBl JIOJDKHO OTpaXkaTb C
JIOCTaTOYHOM  TOYHOCTBK)  IIPOCTPAHCTBEHHOE  PACIPEICICHUE  CEMCMOM30IMPYIOLIINX
3JIEMEHTOB TaK, UYTOOBI aJIeKBaTHO YYMTHIBATh IEpEMELICHHE B 00OMX TOPU30HTAIbHBIX
HAIpaBJIEHUSAX, COOTBETCTBYIOIINE 3(PQEKThl BO3MOXKHOTO KauaHUs M BpAIICHUS BOKPYT
BEPTUKAJIBHOM OCH. PacueTHas MOAENb [OJDKHA IPaBUIBHO OTpaXkaThb XapaKTEPUCTHKHU
Pa3HbIX TUIIOB 3JIEMEHTOB ceiicMon3onupytomiei cuctemsl (I[Ipunoxenue b).

9.1.7 YcTOWYMBOCTH HECYLIMX 3JIEMEHTOB CHCTEMBbl H30JILUH, BOCHPUHUMAIOIINX
BEPTUKAIIBHYIO HAarpy3Ky, [JOJDKHAa IIPOBEPATbCA pacyeTOM M HCHBITAaHUSMH  HaA
TOPU3OHTAIIBHOE IIEPEMEILECHHUE, PABHOE CYMMAapHOMY MaKCHMAJIBHOMY IEPEMEILECHUIO IIPU
ceiCMHYEeCKOM BO3JCHCTBHUH.

9.2 PacuerHble celicMUYeCKHe HATPY3KH

9.2.1 [5.5] Ipm omnpeneneHnn pacueTHBIX CEHCMUYECKIX HAIPY30K Ha COOPYXKEHHUS CIISTyeT
NpUHUMATh pacyeTHble JMHAMHYeckHe Mopenu KoHcTpykimit (PIM), coriacoBaHHble C
pPAcCUeTHBIMU  CTaTUYECKUMU MOJENSMU  KOHCTPYKUMM ¥ yYWUTHIBAIOIIME OCOOEHHOCTH
pacrpeneneHus Harpy30K, Macc 1 5KECTKOCTEN KOHCTPYKLMI COOPYKEHHUH B IIJIaHE U 110 BBICOTE, a
TaKK€ MPOCTPAHCTBEHHBIA XapakTep Je(opMHUpOBaHUS KOHCTPYKIMH T@pU CEHCMMYECKUX
BO3/ICHCTBUSAX.
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Macchl (Bec) Harpy3ok M 3JIEMEHTOB KOHCTpykimii B PJIM nomyckaercs NpuHMMATH
COCPEIIOTOYEHHBIMU B y371aX pacyeTHbIX cxeM. [Ipu BbIUMCIEHHH Macchl HEOOXOMMO YUYUTHIBATH
TOJIbKO Harpy3KH, CO3/IAI0LINE NHEPLIMOHHBIE CHJIBI.

Ui coopyXeHHil ¢ peryiaspHbIM KOHCTPYKTHUBHO-IUIAHUPOBOYHBIM PEIICHUEM JUIS
NPEJeTbHOTO COCTOSIHUSL 10 OrPaHHYCHHIO yIepOa pacueTHhIE CEHMCMHUYECKHE HAarpys3KH
JIOITYCKAeTCsl OIPEAETSTh C INPUMEHEHHEM KOHCOJBHOW PAacyeTHOM JUHAMUYECKOM MOAEIH
(pucyHok 4). [l TakuX COOPYKEHUH MpH a0COTIOTHOM TPEISIBHOM COCTOSHUU HEOOXOAUMO
IIPUMEHSATh IPOCTPAHCTBEHHBIE PACUETHBIC JUHAMUYECKHE MOJEIM KOHCTPYKIMA W YYUTHIBATH
IIPOCTPAHCTBEHHBIN XapaKTEP CEMCMUYECKUX BO3JICHCTBU.

a) 0)

M n

M n-1

S
Xk

Pucynox 4

PacyeTHble celicMMYeCKHE Harpy3Kd Ha COOPYKEHHUsS, MMEIOLIUE HEPETYISPHOE
KOHCTPYKTUBHO-IJIAHUPOBOYHOE pEIIEHUE, CJIEAYyeT ONpeAeisiTh ¢ NPUMEHEHUEM
IPOCTPAHCTBEHHBIX PACUYETHBIX JAMHAMMYECKHMX MOJEJIEH 3JaHMM M C y4eTOM
MPOCTPAHCTBEHHOI'O XapaKTepa CEMCMUYECKUX BO3ACUCTBUIL.

PacuetHas ceiicMuyeckas Harpyska (CHiioBas WM MOMeHTHas) F,) 1o Hampassienmio

0000IIIEHHON KOOpAMHATHI C HOMEPOM |, TpHIOKEHHas K y37a0Boi Touke K PIAM wu
COOTBETCTBYIOIIIEH I-if (hopMe COOCTBEHHBIX KOJIEOAHHM COOPYXKEHHUH, OnpeensieTcs mo hopmye

i_ i J
Fi =70 v- K-S (T)-my 175+ K.// (18)
rae 7, — KO3(h(HIMEHT, yYUTHIBAIOIMNA Ha3HAUCHHE COOPYKEHHS M €ro OTBETCTBEHHOCTb,
MIPUHUMAEMBIii 110 Tadnurie 1,
Vv — ko3pUIMEHT, NpUHHMaeMblii mo Tabmuue 1: Ve - [pu pacyere Ha

HpeIOTBpaIeHHEe OOPYIIEHHS, Vdam - IIPHU pacdeTe 10 OrpaHUUuCHHIO yIepoa,
Ki — koapdunmenT ycnoBuit paboThl, MPUHUMAEMbIil B cCOOTBETCTBHU C 6.1.4 11 6.2.2;

Se(T) — cmekTp OTKIMKAa MaKCHMAIBHBIX YCKOPEHHH YyINPYroro JHHEHHOTO
OCLUIIIATOPA;
m; — Macca COOpY)KEHHSI WJIM MOMEHT MHEPIMH COOTBETCTBYIOIIEH MacChl COOPYKEHHS,

OTHECEeHHbIe K Touke K 1o 0OO0OIIeHHOI KoopIauHaTe j, OmpeneisieMble C Y4eTOM pacueTHBIX
BO3JIEUCTBUI Ha KOHCTpYKIMH, cornacHo 5.1 CII 14.13330;
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N, — kodbduument, 3apucsimuii or GopMbl Ae)OPMAIMKE COOPYKEHHS TIPH €TI0

COOCTBEHHBIX KOJICOAHUSIX IO I-i (opMe, OT Y3JIOBOW TOUYKH MPUIIOKEHHS PACCUUTHIBACMON
Harpy3kd U HalpaBJICHUs CEHCMMUYECKOrO BO3JEHCTBUA, ompenensembii mno 5.7, 5.8
CII 14.13330;

Ky — ko3 dunment, npuaumaemslii no tabmuue 5 CIT 14.13330.

IIpumevaHnus

1 OO6oOmeHHass KOOpAMHATA MOXET OBITh JIMHEWHOW KOOPAMHATOH, M TOTJa €H COOTBETCTBYET
JIMHEeHHas Macca, 6o yFHOBOﬁ, n Toraga et COOTBETCTBYET MOMCHT HWHEPHHUU MACCHI. ﬂﬂﬂ
npoctpaHcTBeHHON PJIM 1uis kaxkaoro ys3ja oObIYHO paccMaTpuBaeTcsi 6 0000UmEHHBIX KOOPJIUHAT: TPU
JIMHEHHBIC U TpH YIJIOBBIC. HpI/I O9TOM, KaK MpaBHJIO, CYUTAIOT, YTO MACChl, COOTBETCTBYIONIHNEC JIMHEHHBIM

0000IIEHHBIM KOOpJAMHATaM, OJWHAKOBBI, & MOMEHTHl HWHEPLUHMH MacChl OTHOCUTEIBHO YIJIOBBIX
0000IIeHHBIX KOOPAWMHAT MOTYT OBITH pa3IUIHBIMHU.

2 Ilpu BBIYUCICHUH CHIOBOH CEHCMHYECKOW HATPY3KH Fikj (G = 1, 2, 3) OpUHATHI CIICIYIOIIHE
DRI S| = |, m el —
pasmeprocTH: I [H], e(T) > |, My [xr]; ocranbhbie KOdpQHUIHEHTH, BXOIsIIME B GopMyITy (18),
C

Oe3pazMepHEIe.

3 Ilpu BHIYUCICHUH MOMEHTHOH CEHCMIYECKOW Harpy3Ku FikJ (1 = 4, 5, 6) npunsTEI CremyIONIHE

i M - i1
pasveprocri: ) [H-m], Se(T) ‘:—2] m,] [kr-m?], nl [—:|, ocTaTbHbIE KOI()(UIMEHTBI, BXOMSIINE B
C M

(hopmyty (18), — Ge3pazmepHbIe.
4 m;‘ =J5 mf =J2: mf =J 3,FJ:[€ Ji 2 Jlf — MOMEHTBI HHEPILIMK Mace B y3i1€ K OTHOCUTENBHO

1-i1, 2-1i 1 3-# ocei COOTBETCTBEHHO.

9.2.2 [5.11] PacuerHble 3HaYEHHS TOMEPEYHBIX U MPOIOIBLHOTO YCHIIHMMN, U3THOAOIIHNX H
KPYTSALIMX MOMEHTOB, HOPMAaJBHBIX M KacaTelbHbIX HanpspkeHud Np B KOHCTPYKIHUSIX OT
CCCMHYECKOM HAarpy3KH TPU YCJIOBHHM CTaTHUECKOTO JCHUCTBUS €€ Ha COOPY)KCHHE, a TaKkKe
pacyeTHbIe 3HAUCHHUS TIEPEMEIIICHUH CIIeAYET ONpPeNesiTh o popMyIie

szi %Niz, (19)
Vizl

rie  Nij — 3HaueHuss ycuiaust (MOMEHTa, HaNpsOHKEHUS, IEpEeMEIIEHHsI), BbI3bIBAEMOTO
ceficMHYeCKHUM BO3/ICHCTBIEM, COOTBETCTBYOLINE I-if (hopMme KoneOaHuii;
N — YHCJIO YYUTHIBAGMBIX B pacueTe Gopm koieOanwid. 3Haku B dopmyie (19) ms

BBIYMCIISIEMbIX (DAaKTOPOB cJelyeT Ha3HauaThb I10 3HaKaM 3HAuYeHHH COOTBETCTBYIOIIMX
¢axTopoB a7t HOPM C MAKCHMATLHBIMA MOJATEHBIMH MacCaMH.

Ecmu nepuosst i-it u (i +1)-if popM COOCTBEHHBIX KOJIEOAHUI COOPYKEHHS OTIINYAOTCS
MeHee yeM Ha 10 %, TO pacueTHble 3HAYEHUS COOTBETCTBYIOIIMX (DAaKTOPOB HEOOXOIMMO
BBIYUCIIATH C Y4€TOM UX B3aMMHOM KOppessiuu. Jiist 3Toro Jomyckaercs IpuMeHsITh GopMyITy

n 2 n-1
Np =+ Z::I_NI +_Z::Lpi|NiNi+l|7
i= =
(20)
rae  pi=2,ecmd Tisr/ Ti> 0,9 u pi =0, ecmm Tixq / Ti< 0,9 (T > Tisa).

9.3. DKBMBaJICHTHBII JIMHEHHBIH pacyeT
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9.3.1 Ilpu coOmonenun ycnoBuii (9.3.9) cucremy CelicMOM3OJSAIMU JIOITYCKAEeTCS
MOJIEJIUPOBATh C YUYETOM JMHEHHON BA3KOYNPYroi paboThl, €CIM OHA COCTOUT U3 YCTPOMCTB
TUIA CIOUCTBIX PE3MHOMETAIUITMYECKUX ONOP C HU3KUM JeMI(pUpOBaHUEM, WM C YYETOM
OWIMHEHHOW THUCTEPE3UCHOM paboThl, €CIU CHCTeMa COCTOMT M3 YCTPOMCTB C
YIPYTOIUIACTUYECKON auarpaMMoil  J1eOopMHUpPOBaHUS TNPH TOPH3OHTAIBHBIX Harpys3kax
(pucyHOK 5).

Pucynox 5 — Hoeanusuposannas 3asucumocms «cuna-nepemewenuey (F-D) ons
CelZCMOM3OJZupy}OM4uX onop ¢ 6bICOKOLL CNOCOOHOCBIO K Ouccunauuu IHepcuu

9.3.2 Ecnmu wucnonb3yercs OSKBUBAJICHTHAs JUHEHHAas MOJENb, TO MNPUHUMAETCS
3¢ (heKTHBHAS )KECTKOCTh KAXKIOTO CEHCMOM30JIUPYIOMIETO AIEMEHTA (T.€. 3HAUCHHUE CeKYIICH

KECTKOCTH TIpHM MOJHOM pacdeTHoM mepememenun Og,), omHOBpemeHHo cobmomas 8.1.
O dexTruBHAsA KECTKOCTh Keff CEICMON30IUPYIOIIEH CUCTEMBI MPEACTaBIIET CO00H cymMmy
3P PEKTUBHBIX KECTKOCTEH CEHCMOM30IMPYIOUINX IIEMEHTOB.

9.3.3 DddeKxTHBHBIE )KECTKOCTH 3JIACTOMEPHBIX CEHCMOU30JINPYIOIIHUX OMOP C BBICOKOMH
CIIOCOOHOCTBIO K JAMCCUIIALIMU 3HEPTUU (M3 BBICOKO JAeMIlpupyromeil pe3sunsl (pucyHok A.l)
WJIX OIIOp CO CBHHIIOBBIMU CEp/CYHUKAMHU (PUCYHOK A.4)) cienyeT onpenensTh B BUE:

Fmax ey + Fo _ Frax— I:y Fo

= + (21)
dap dgp dgp—dy  dgp

Ketr =
rie ki — HayanbHas ympyras jKeCTKOCTh IIPH MOHOTOHHO BO3PACTAOMIEiH FOPH30HTANIBHOM
CHJIE, @ TAKIKE JKECTKOCTh MPHU Pa3rpy3Ke B IUKIAX HATPY3KA — Pa3rPy3Kay:

y

kz — JKE€CTKOCTbB 3a MPCACIIOM TCKYUCCTU IIPU JEeHCTBUHU I‘OpI/I3OHTaJIBHOI7I CUJIBI.

Frax—F
ky=—= Y. (23)
dgp —dy
Fmax — MakcuMasbHasi TOPU30HTATbHAS CUTIA;
Fy — ropusonTanpHas cuia, XapakTepu3syolias Ipeien TeKYy4ecTH;
Fo — ropusoHTanbHas cuila, COOTBETCTBYIOIIAs HYJIEBOMY TMEPEMEIIEHUI0 TIpHU
IUKJINYECKOU Harpy3Ke;
dy — mepemeneHye pu cuie, COOTBETCTBYIOIIECH ITPE/eTy TeKYIeCTH;
w - OHECprusda, BbIACIKAEMAA 3a OJWH HOHUKIIL, COOTBCTCTByIOI]_[I/Iﬁ pacdy€THOMY
nepeMenIeHH0, paBHa OOLIe MIoIaau MeTIu TUCTepe3nca:
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W =4F;(dg, —dy); (24)

9.3.4 3aBucumocth  «cuina-nepemenieHue»  (F-D)  nmng ogqHOMasTHUKOBBIX
CEICMON30IMPYIOIIUX ONop (PUCYHOK A.7) MpuBeaeHAa Ha PUCYHKE 6.

|

Pucynok 6 — Hoeanuzuposannas 3asucumocmo «cuna-nepemeujenuey (F-D) ons
OOHOMASMHUKOBLIX CEUCMOUZONUPYIOUSUX ONOD

aq)(beKTI/IBHBIC KECCTKOCTH OOJHOMAATHHKOBBIX CeﬁCMOH3OHI/Ipy10HlI/IX o1op
ONPECACIIAAOTCA CICAYIOIINUM BbIPAXKCHUCM!

= — —‘,— [
dap dap dap R dgp

N
o dap + 1N
Kefr = Fmax _ kdgp + 4N _R N N (25)

rac Kk — TOpHU30HTAJIbHAA KECCTKOCTh OIIOPHI IOCJIC IIPEBBIILICHUS CUIIbI TPCHUS.

N

k=—; 26
. (26)

Fo — CWJIa TPCHUS B CCI\/'ICMOI/ISOHI/IPYIOH_ICM DJIEMEHTE.

Fo =N 27)

N — BepTUKanbHasl Harpy3Kka Ha CEHCMOU30JIMPYIOIINI HJIEMEHT;

R — paguyc KpUBH3HBI CPeprUUECKUX MOBEPXHOCTEH;

1 — K03 puIrieHTa TpeHUS CKOIbKEHUS MOJI3yHa 10 ChepUUYECKOil MOBEPXHOCTH;

W — sHeprus, BhIe/seMas 3a OJMH TIONHBIH UK HpU pacueTHOM Tepememennn Ugp,

paBHa OOIIeH TUTOIIAM METIH THCTepE3uca:

W =4,Nd 4, = 4Fqd g, (28)

9.3.5 Ilpu ncnonp30BaHWM SKBUBAICHTHOW JMHEHHOW MOJEIH JUCCHITAIUS SHEPTUU
CEICMON30IMPYIOIIEH CUCTEMBI [OJIKHA BBIPAXKaTbCsl B BUJE DKBHBAJIEHTHOIO BSA3KOTO
nemngupoBanus — «3¢pheKTUuBHOrO AeMrngupoBaHus» (Cerf). Juccumnanus sHepruu B onopax
JIOJDKHA BBIPA)KaTbCsl KAaK M3MEpPEHHas 3HEPIHsl IUCCUNALMK B IUKIMYECKOM DPEKUME, C
4acTOTOW B JMana3oHe COOCTBEHHBIX YacTOT KoJiebaHUU paccMOTpeHHbIX ¢opM. g Gopm
BBICIIETO MOPsIKA BHE 3TOTO JUara3oHa MOAAIbHbIN KOA(UIIMEHT AeMII(UPOBAHUS T0JIKEH
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OBITh TAaKOM JKe€, KaK y CYNEPCTPYKTYpbl, KOHCTPYKTHBHO HENPEPHIBHO CBSI3aHHOW C
byHIaMEHTOM.

9.3.6 3nauenus kodpduumueHTa 3PPEKTUBHOTO BAZKOrO AeMI(DUPOBAHUS Ceff VIS
9JIACTOMEPHBIX CEHCMOM3O0JIMPYIOIIMX OMOP C BBICOKOM CIOCOOHOCTBIO K JMCCHIALUU
SHEpruH (U3 BHICOKO JAEMI(PHUPYIOIICH pe3UHBI WK CO CBUHIIOBBIMU CEPACYHUKAMH, PUCYHOK
5) ciienyeT onpeaeNsiTh B BUIE:

_ 2 Fo (ddb_dy)

2
7Kg A

(29)

eff

9.3.7 3nauenust kodpduumeHta 3PpPEKTUBHOTO BAZKOrO AeMI(DUPOBAHUS Ceff VIS
OJTHOMAATHHKOBBIX CEHCMOM30JIMPYIOIINX OIOP M JBYXMAasSTHUKOBBIX OIOp C OJAWHAKOBBIMHU
panuycaMi KPUBU3HBI BEPXHHX M HIDKHUX CEPUYECKUX MOBEPXHOCTEH M OJMHAKOBBIMHU
BEJINYMHAMU KO3()(DUIIMEHTOB TPEHUS CKOJIBKEHHS MOI3YHA 10 c(heprIecKUM OBEPXHOCTIM
(pucyHOK 6) cieayer OnpenessiTh B BUAC:

R
Qoo 4
LR

Seff = 2 (30)
T

9.3.8 Ecnu BeruncnenHas 3¢ (GeKkTuBHas KeCTKOCTh WK 3P QeKTuBHOE neMIIpUpOBaHNE
CEICMOM3OJMPYIOMINX  3JEMEHTOB 3aBHUCUT OT pPAacyeTHOrO IepeMeIleHHs IIeHTpa

3((deKTHBHON KeCTKOCTH B paccmaTpuBaeMoM Hampasienuu Og. (¢. 37), Torma momken
NPUMEHATHCS WTEPAIMOHHBIA METOJX 10 TeX MOp, MOKa Pa3sHOCTh MEXAY IOIMYCTHMOW W
pacueTHoit Benmunnamu Uy nocTurHeT He Gosee 5 % NOMYCTHMOM BETMUMHBL

9.3.9 Pabory ceHCMOM3OIUPYIOMIEH CHCTEMBI CIEAYeT paccMaTpuBaTh  Kak
SKBUBAJICHTHYIO JITHEWHON paboTe MpH COOIOICHUH CIEAYIOIINX YCIOBHMA:

a) 2¢QeKTUBHAS )KECTKOCTh CUCTEMBI CEHCMOM3OJISAIINH, KaKk OHa onpenenceHa B 9.3.2,
cocTaBnseT He MeHee 50 % ¢ dekTuBHO# KectkocTu mpu nepemernernu 0,2 Ay,;

0) obddexTuBHbI KOdQDUIKMEHT NeMIPUPOBAHHS CHUCTEMbI CEHCMOM3OISINHU, Kak
onpexaeneHo B 9.3.5, ve npesbimmaer 30 % oT KPUTHIECKOTO;

B) XapaKTEPUCTUKH PabOThI CUCTEMbI CEHCMOM3OISIIIUU U3MEHSIOTCS He Oolee, YeM
Ha 10 % npu ydere CKOPOCTH HATPYKEHHS WIH BEPTUKAIBHBIX HArPY30K;

r) YBEIMYCHHE BOCCTAHABJIMBAIOILICH CHIIBI B CUCTEME CEHCMOM3OJSIIUN COCTABIISCT
He MeHee 2,5 % o01ieil Harpy3ku 0T COOCTBEHHOT'O Beca CYNepCTPYKTYphI AJIs TepeMeleHUu i
B ipezenax ot 0,50, 10 dg.

9.3.10 Ecnu paboTa cucTemMbl CEHCMOU3OMISAIUN CYUTACTCS YKBUBAJICHTHO JIMHEWHOM, a
ceficMUYecKoe BO3JCHCTBHE OMpEIEINSETCS 10 YNPYroMy CIEKTPY OTKIWKa, Kak B 9.2, To
KOppeKIus AeMn(upoBaHHUs TpaduKka YIPYyroro CHeKTpa OTKIMKa Uil COOTBETCTBYOLIMX
KaTeropuil TPpyHTa 1O CEWCMUYECKUM CBONCTBAM JOJDKHA BBITIONHATHCS YMHOXKEHHEM Ha
MOIMPABOYHOTO KO3 (UIMEHTa 3aTyXaHus 7].

9.4 YnpouueHHbIH JUHEHHbI pacuer

941 B wMeroie yHOpOUICHHOTO JMHEWHOTO aHalM3a pacCMaTPHUBAIOTCS JIBa
TOPU30HTAIBHBIX JIMHAMUYECKHX TEepeMEelIeHNs C HaJoXeHHeM 3(PQeKToB KpydeHus mHpu
cTaTuueckoil Harpyske. [IpuHUMaeTcs, 4TO CynepcTpyKTypa IpeacTaBisieT co0oi KecTKoe
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TEJI0, MepeMelaronieecs Haja CUCTEMON ceiicMomn3osinuu, cobmronas ycnosus 9.4.2 u 9.4.3.
Torna 3¢ dekTuBHBIN IEpHO] KOJIeOaHUS:

M

Teff =2n X (31)
eff
rme M — macca HaJI3eMHOM YacTu;
Keit — »dbddexTuBHAs TOpPU3OHTAIBHAS IKECTKOCTh CHCTEMBI CEHCMOM3OJISINH,

onpenensiemas B 9.3.2.

O¢ddexkTuBHBIE TIEpUOIBI KOJNEOAHUH HIIACTOMEPHBIX CEHCMOM3OIMPYIOIIUX OHOp C
BBICOKOW CHOCOOHOCTBIO K AMCCHUIALIMM 3HEPrUM (M3 BBICOKO JeMIUPYIOLIEH pe3uHb
(pucyHOK A.l) WM OHOpP CO CBHUHIIOBBIMHU CEpACYHHKAMHU (PUCYHOK A.4)) MpH pacuyeTHBIX
nepeMenieHusx dgc ClIeyeT OonpenelisTh B BUE:

Teff = 272' M = 272' % (32)
\ Ke V' Fac

D¢ dexkTuBHBIE TEPHOABI OJHOMASTHUKOBBIX CEHCMOHM3OIUPYIOMUX OMOp (PUCYHOK 6)
IPH PACUETHBIX TepeMeneHHsIX Jgc MOXKHO OMpeesIsaTh TakK:

(33)

9.4.2 KpyueHneM BOKpYTI BEpPTHKAJBHOW OCH CJleIyeT NpeHeOpeub NpU OIEHKE
3¢ (}eKTUBHONH TOPU30HTAIBHOM >KECTKOCTH M B YIPOILEHHOM JIMHEHHOM aHaju3e, €Cid, B
KaKJOM M3 JIBYX TJIaBHBIX T'OPU30HTAJIbHBIX HalpaBICHUM, OOIIMI IKCLHEHTPUCUTET (B TOM
qucie, CAy4alHbI SKCLEHTPUCUTET) MEXIY LIEHTPOM JKECTKOCTH CUCTEMBI CEHCMOU30ISLIUN
U BEPTUKAJIbHOW MPOEKUUEH LEHTpa Macchl CYNEPCTPYKTYpbl HE MpeBblmaeT 7,5 % IIHHbBI
CYNEPCTPYKTYpBl NEPHEHAUKYISIPHO pacCMaTpUBAEMOMY TIOPHU30HTAJIBHOMY HAIPaBJICHMUIO.
OTO ycioBUE SBISETCS 00S3aTENIbHBIM ISl IPUMEHEHMSI YIPOIIEHHOT0 METO/a JMHEWMHOIo
aHaJIN3a.

9.4.3 VYTpomeHHBII METOA CleAyeT NPUMEHSATh K CHCTEMaM CEeWCMOM3OJISIIHU C
HKBUBAJICHTHBIM JIMHEHHBIM JIeMI(HUPOBAHUEM, €CIM OHMU TAKXKE YIOBIETBOPSAIOT BCEM
HUKECIEAYIOLUM YCIOBHSIM:

a) paccTossHME OT IUIOMAAKU JO0 ONMXKaWIero IMOTEHIMAJIbHO aKTHUBHOTO
ceificMu4eckoro pasjaoma ¢ MarHuTyzoi Ms > 6,5 Gonee 15 km;

0) HauOONBIIHI pa3Mep CYIepCTPYKTYPHI B I1aHe He 6osee 60 M;

B) CyOCTpyKTypa IKecTKas, 4YTOObl ~MHHHMH3HPOBATH  BIHSHHE  Pa3IHYHBIX
IepEMEIICHUN TPYHTa;

r) BCe CEUCMOM3OIHUPYIOIINE YCTPOMCTBA  PACIHONOKEHBI  BBIIIE  3JIEMEHTOB
CyOCTPYKTYpBbI, KOTOPbIE BOCIIPUHUMAIOT BEPTUKAJIbHBIE HATPY3KU;

1) APQPEeKTUBHBIN MTEpUO Teff YIOBIETBOPSET CIEAYIOIIEMY YCIOBHIO:

3Ty < Topf < 3c (34)

rae  If —mepuos OCHOBHOW (opMbl KoieOaHW CymepCTPYKTYphl (OMpenensieMblii 1o
YIPOILICHHOMY  BBIPOKEHHWIO) TIPU  JIOMYIIEHWUH, 4YTO COOPYKEHHE KOHCTPYKTHBHO
HETPEPHIBHO CBA3aHO C PYHIAMEHTOM.
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9.4.4 B coopyxeHnusix, B nononHenue k 9.4.3, Bce HIKECIEAYIONIHNE YCIOBUS AODKHBI
BBINOJIHATBHCS AJI YIIPOLIEHHOTO METO/a, MPUMEHSEMOro K CHCTeMaM CEHCMOM3OJSILUU ¢
HKBUBAJICHTHOH JIMHEHHO JeMIpupyeMoii quarpaMMoit 1eopMupoBaHus:

a)  KOHCTPYKTHBHAsl CUCTEMa CYNEPCTPYKTYpbl, BOCIPUHUMAIOIAs TOPU30HTAIbHbIE
Harpy3kd, JIOJDKHA PEryJisipHO M CHMMETPUYHO pacCIoyiaraTtbCsi MO JBYM OCHOBHBIM OCSM
COOPY’KEHHUS B IJIAHE;

0)  IBIDKCHHEM KpY4YeHUs CyOCTPYKTYpBI JIOMyCKaeTCs MpeHeOpeyb;

B) OTHOLICHHWE BEPTUKAJIBHOW K  TOPU3OHTAJIBHOM  KECTKOCTH  CHCTEMbI
CEMCMOU30JISIIUY JIOJDKHO YIOBJIETBOPSTH CIEIYIOLIEMY BBIPAXKEHHUIO:
> 150 (35)

Ky
Kerr

r)  IEpUOJ OCHOBHOW ()OPMBI KOJIeOaHH B BEPTUKAIBHOM HAIPAaBICHUU Ty JOJKEH
ObITh He O0oxee 0,1 c:

M
Ky
9.4.5 TlepemenieHne MEHTpPa MXECTKOCTH TPU CEHCMHUYECKOM BO3JCHCTBUHU OJIKHO
pPacCUMTHIBATHCS B KayKJIOM TOPU30HTAIbHOM HANPABIECHUU U3 CIEIYIOUIETO BBIPAKECHUS:

_ MSe(Tefréers)
dge = — ——= (37)
eff,min
rne  Se(Tert, &ef) — CHEKTpalbHOE YCKOpPEeHHE, ompeaeieHHoe B 9.2 ¢ yderom

COOTBETCTBYIOIIEH BenHunHbI 3 PekTruBHOTO nemnupoBanus S coriaacHo 9.3.5.

9.4.6 Topu3OHTAILHBIC CHWJIBI, MPHJIOKCHHBIE K KaXIOMY YPOBHIO CYNEPCTPYKTYPHI,
JIOJDKHBI BBIYUCIISATBCSL B KaXJIOM TOPH30HTAILHOM HANpABJICHUH C WCIIOJIB30BaHUEM
BBIPKCHUS:

f; = m;Se (Ter Eerr) (38)

raze  Mj—macca Ha j-OM ypOBHe.

9.4.7 Cucrtema cui, paccmoTpeHHass B 9.4.6, BbI3bIBaeT 3(h(eKTbl KpydyeHus H3-3a
COYETaHUS €CTECTBEHHBIX M CIYYalHBIX KCIIEHTPUCHTETOB.

9.48 Ecmu Bbmonssercs yciaoBue 9.4.2 00 UCKIIOYEHUM KPYYEHHUS BOKPYT
BEPTUKAIBHON OcH, TO 3(PEeKTh KPydeHUs: B OTACITBHBIX CEHCMOM3O0IMPYIONINX dIEMEHTaxX
MOTYT YUUTBIBATbCSI IIyTEM YMHOXKEHHMsSI B KaXJOM HalpaBJIEHUM BO3JEHCTBHIA,
omnpenenseMbix B 9.4.5 u 9.4.6, Ha K03 GUIMEHT d1 (7151 BO3/ICHCTBHS B HAIIPABIICHUH X ):

_ Ctoty
Ovi = 1+ 13"y (39)
y
rme Yy — TOPU3OHTAJIbHOE HAalpaBJ€HUE, TMEPIEeHIUKYIIPHO paccMaTpUBAEMOMY

HAINpaBJICHHUIO X;
(x1, Y1) — KOOpAMHATHI CEHCMOM3OIMPYIOMIETO I-T0 AJIEMEHTa OTHOCHTEIBHO IMEHTpa
3¢ (HeKTUBHOHN KECTKOCTH;

€tot,y — CYMMapHBIN SKCIIEHTPUCUTET B HAITPABJICHUH Y,
ly — paanyc Kpy4eHHs CUCTEMBI CECMOM30JISIIMH B HATIPABIICHUU Y.

rg = N(x{Ky; + y7Kyi) /2 Ky (40)
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Kyxi 1 Kyi - 3¢ dexTHBHBIE ’KECTKOCTH I-T0 31€MEHTa, COOTBETCTBEHHO, B HAIIPABICHUIX
XHY.

9.5 PacnipesiesieHHe ropu30HTAJBHBIX CEHCMHYECKUX CHJI

9.5.1 OcHoBHble (opMBI KOJICOAHWUW  COOPYKEHHUS CJIEAyeT BBIUUCIATH C
UCIIOJIb30BAHUEM METOJIOB CTPOUTENFHOW MEXaHUKU WIIM BBIPAXKaThb Yepe3 FOPH30HTAJIbHBIC
NepeMEILEHHS, TMHEHHO YBEIMUUBAIOIIAECS 110 BBICOTE COOPYIKEHHS.

9.5.2 CeiicmMuueckasi cuiia onpezenseTcs NPUI0KEHUEM TOPH30HTAIbHONW cuibl Fi Ha
BCEX ATAXKaX MOJICIU B JIBYX TIOCKOCTSIX

S, -m.
F=F ———— (41)
Ssm
] ]
rne  Fj—ropusonTanpHas cuia, IEHCTBYIONIAS HA I-i ATaX;
Fu— ropusoHTanbHas Cuiia B OCHOBAaHUU COOPY>KCHHUS:
K =S,(T) -m-A (42)
rae S,(T,) — opamHaTa pacu4eTHOrO CIEKTPA, COOTBETCTBYIOIIAS [IEPHOAY 1, ;
T — mepwon OCHOBHOH (HOpMBI KOJEOAHWN COOPYKEHHUS TPU TOPU30HTAUTEHOM

JBUKEHUH B pACCMAaTPUBAEMOM HaIPABIICHUU;

m — oOmras Macca CynepcTpyKTyphI C Y4€TOM COYETaHUN HArpy30K;

Sj, Sj — IepeMeLIeHus: Macc M;, M; OCHOBHOMI (OPMBI KoJIeOaHHUS;

Mj, Mj — MacChbl 3TaXXEN CYNEPCTPYKTYPBHI.

953 Ecmm ocHoBHBIe (OpMBI  KoJIeOAaHWK  MPUOIMIKEHHO  BBIPAKAIOTCS
TOPU3OHTAIILHBIMU  TEPEMEIICHUSIMH, JIMHEHHO  yBEJIMYMBAIOIMIMMHUCS IO  BBICOTE,
TOPU30OHTANIbHBIE CUJIBI Fj crieayeT onpenessaTh B BUAE:

z.-m
F=F — (43)
D.7;-m
rac Zi7zj — BBICOTBI MaAcCC mi,mj B ypOBHHX HpHJIO)KGHI/ISI CCI\/’ICMI/IIICCKOI\/’I CHUJIbI,

ofpeienseMble OT Bepxa CyOCTpYKTYpBHI.

9.5.4 TopusonTampHble cWIbl Fj MOMKHBI OBITH TPHIOKEHBI K KOHCTPYKIHSM,
BOCTIPMHUMAIOIIMM FOPH30HTANIBHYIO CUITY, PEAINOJIaras, 4YTo MEeX/1y3TaXHbIe IEPEKPhITHS B
CBOEH MJIOCKOCTH SIBJISIOTCS )KECTKUMH.

9.5.5 Eciu coopykeHHe CHMMETPUYHO B IUIaHE U €CIIU CIIy4ailHbI SKCHEHTPUCUTET U3
9.1.5 ompenensiercsi Oosiee TOYHBIM MeToaoMm (Hampumep, 9.5.7), ciydaiiHbie 3G QGeKThI
KPY4YEHHUSI MOTYT YYUTHIBAaTbCS, YMHOXKasl CHJIbI COIPOTHBIICHHSI OTJENBHBIX 3JIeMEHTOB 9.5.3
Ha MHOXHTEIb O

5=1+0,6— (44)
Le
II€ X — PacCTOSHHE OT LIEHTPA MACC PacCMATPUBAEMOIO DJIEMEHTA B IUIAHE, U3MEPEHHOE
NEPIEHAUKYIIAPHO, 10 JIMHUU ACUCTBUSA PACCMAaTPUBAEMON CEMCMUYECKOU CUIIBI;

Le — paccTosHue Mexay AByMsl HauOojiee YAAJCHHBIMHM JJIEMEHTAMU COOPYKEHHUS,
IIPOTUBOJEUCTBYIOIIMMHA TOPU30HTAJIBHOW HAarpy3ke, HW3MEPEHHOE MEPHEHIAUKYIAPHO K
JIMHUU JENCTBUS PaCCMaTPUBAEMON CEMCMUYECKON CUIIBI.

9.5.6 Ecnu pacuerbl mpoBOJATCS UIs MOJENEH B JIBYX IJIOCKOCTSAX, MO OJHOW JUIs
KQKJIOTO W3 OCHOBHBIX TOPHU3OHTAJIBHBIX HANPABICHWW, TO BIMSHUE KPYYEHHs CIENyeT
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ONPEIETATh IYyTEM YABOCHUS CIy4aHOTO SKCIIEHTPUCHUTETA €4 B BhIpaxkeHuH (17) u 3aMeHsist
koaddurment 0,6 B Beipakenue (43) Ha 1,2.

9.5.7 Ecnu st pacueToB HCIIOJIB3YETCSl MPOCTPAHCTBEHHAS MOJECIb, TO CIydailHbIC
3¢ dexTsl KpydeHHs] MOTYT ONpENesIThbCsl Kak cOmyTcTBYIome 3((exTsl, moiaydaemble B
pe3ynbTaTe MPWIOKEHUSI CTATHUYECKUX HArpy30K, COCTOSIIUX W3 MOMEHTOB KpydeHHs My
OTHOCHUTEJIbHO BEPTHKAIBHON OCH KaXKIOr0 i—T0 Taxa:

M, =e, -F (45)

al al 1

rae M, — MOMEHT KpydYeHUs, MPUIOKEHHBIH K I—My 3Taxy BOKPYI €ro BEpPTHKAIbHOH

OCH.
9.6 YnpoieHHbIH MOJAJbHBIN JIMHEHHBII pacyeT

9.6.1 Eciu paboTta yCTpOMCTB MOXKET pacCMaTPHUBATHCS KaK SKBUBAJICHTHO JIMHCWHAS,
HO He BbIMONHsAETCS oaHOo u3 ycnoBuil 9.4.2 u 9.4.3 wmm, ecnu npumenumo 9.4.4, to
MOJIaTbHBINA aHAJIA3 CIIEAYET BBIOJIHATH coraacHo 9.5.3.

9.6.2 Ecnu ynosnetBopstoTcs Bee ycnoBus 9.4.3 u, ecnu npumennmo 9.4.4, To cienyer
UCTIOJIF30BaTh YIPOMICHHBIH aHAIN3 C YY€TOM TOPU30HTAIBHBIX MEPEMEIICHUN U KPydeHUs
BOKPYT BEPTHKAJIBLHOW OCH, MPH 3TOM, JOIYCKas, 4YTO CYOCTPYKTypa M CYHEpPCTPYKTypa
pabotaroT xectko. B sTOM ciydae, mpu aHammM3e CJIeIyeT YYUTHIBATh CYMMAapHBIH
9KCIIEHTPUCHUTET (BKJIFOYAsl CIyYalHBIA SKCIEHTPHUCUTET MACChl CymepcTpykTypbl mo 9.1.5).
Torma mnepemenieHHs B KaXIOW TOYKE COOPYXCHHS MJOJDKHBI BBIYUCISATHCS IIyTEM
KOMOWHUPOBAHHS TOCTYINATEIBHBIX U BPAIIATEIbHBIX MEPEMEIICHUH. ITO B 3HAYUTEILHOU
CTETIEHU OTHOCUTCS K OIleHKe 3((EKTUBHOU >KECTKOCTH KaXKIOTO CEHCMOM3OIUPYIOIIETO
aneMeHTa. VIHepIMOHHBIE CHIIBI 1 MOMEHTBI JIOJDKHBI TIPUHUMATBCS B PACUET VIS MTPOBEPKH
CEICMON30IUPYIOIIEH CUCTEMBI, JIIEMEHTOB CYOCTPYKTYPBI U CYyNIEPCTPYKTYPHI.

9.7 MoaaabHBIH pacyeT ¢ HCMOJb30BAHNEM CIIEKTPa OTKJIMKA
9.7.1 O01mMe MoJI0KEeHU s

9.7.1.1 PacueTsl MOTYT NPOU3BOAMTHCS Ui COOPYKEHUH, Ha PEAKLHUI0 KOTOPBIX HE
OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE BBICIINE (YOPMBI KOJIEOaHHIA, IO CPABHEHUIO C OCHOBHOU
dopmoit KosebaHuil B KaXK10M OCHOBHOM HalpaBJICHUH.

9.7.1.2 TpeboBanue moamynkra 9.7.1.1 cuuraercsi BHIOTHEHHBIM, €CIH BBITIOJHIIOTCS
JIBa YCIIOBHSL:

a) COOPY)KEHHSI UMEIOT OCHOBHBIE TIEPHOJbI KoysieOaHuii 77 B JABYX OCHOBHBIX
HaIIpaBJICHUAX, KOTOPBIC JOJIKHBI OBITh MCHBIIIE CJICAYIOMUX BCININH
4T,
i< (46)
2¢
e 3HaA4YCHUA Tc IPUBCJCHLI B Ta6HI/II_[e 2.
0) COOPYKEHHSI COOTBETCTBYIOT KPHUTEpPHUSM pPETYJISIPHOCTH, IPHUBEACHHBIM B
8.3.3.

9.7.1.3 HeoOxomuMo TpWHUMATh BO BHHMaHHE PEAKIMIO BCEeX (GOpPM KoJeOaHHIA,
BHOCSIINX 3HAUYNUTENBbHBIN BKJIaJ B OOIIYIO PEAKIIMIO COOPYKEHUSI.

9.7.1.4 TpeOoBanus, ykazanable B 9.7.1.2 MOTYT CUMTAThCS BBITOJHEHHBIMH, €CIIH
BBITOJIHSETCS KaKOe-JIN0O U3 MEePEUNCIIEHHBIX HUXKE YCIOBUI:
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- cymma 3¢ (GEKTUBHBIX MOJAIBHBIX Macc A (GopMm KoineOaHui, NTPUHUMAEMBIX BO
BHUMaHUe, 10JKHA ObITh He MeHee 90 % oT o0111ei Macchl COOPYKEHUS;

- IPUHUMAIOTCA BO BHHUMaHHE Bce (popmbl konebanuii ¢ 3((eKTHBHOW MOAaTbHON
Maccoi 6oiee 5 % oT 0011€eii MacChl.

IIpuwmeuanne— [opusoHTanbHas cuia B OCHOBaHWH - Fypy, HeHCTByIomas B HampaBICHUH
TIPHJIOKCHHUST CEHCMHUYECKOTO BO3ICHCTBHS, MOXET ObITh BhIpakeHa - Fp = Sy(Ty) My mpu sddexTuBHON
MOJAIBHON Macce - My, COOTBeTCTByromied K-ii ¢opme komebGanuit. MokeT OBITH MOKa3aHO, YTO CyMMa
3((eKTHBHBIX MOAAIBHBIX Macc (A BceX ¢opM KoneOaHW B NAHHOM HAIpaBICHWH) PaBHACTCS Macce
COOPYKCHUSI.

9.7.1.5 Ilpu UCHONB30BAHNUYU MPOCTPAHCTBEHHON MOJIENN, YKa3aHHBIC BBIIIE YCIOBUS B
9.7.1.4 nomxHBI OBITH MPOBEPEHBI JJIS KAXKOTO HAIPABJICHHS.

9.71.6 Ecmum tpeboBanus 9.7.1.3 He MoOryr OBITh BBIIOJHEHB (HANpUMEp, B
COOPYKEHHMSIX CO 3HAYUTEIbHBIM BKJIAQJOM KpPYTWIbHOH Qopmbl KoiebaHuil), TO
MHHUMAJIbHOE YUCIIO YYTCHHBIX B IPOCTPAHCTBEHHOM pacyere GopM KosiebaHuit K T0KHO
YJIOBJIETBOPATH 0O0MM CJIEIYIOIIUM YCIOBHSM:

k>3-vJn (47)
Tc<0,20¢c (48)

rne  K—wuucno yanteiBaeMbix GpopM KoJieOaHUM;
N — KOJINYECTBO 3Ta)Keil CyNepCTpyKTYphI,
Tk — mepuoJ, coorBeTcTBYIOLIMI K-0ii (hopme KoneOaHui.

9.7.2 CoueTaHue MOJAAJIbHBIX PeaKIi

9.7.2.1 Coyeranusi MOAATIBHBIX peaKIUii puBeIeHBI B 9.2.3
9.7.2.2 Ecnu [uis pacyeToB HCIIONB3yeTCs MPOCTPAHCTBEHHAS MOJIEIb, TO CIIydYailHbIe
3¢ (heKTH KPYYSHHSI MOTYT OIpeIesaThCs Kak B 9.5.7.

9.8 PacueT no 3anucsAM KoJieDaHUI IPYHTA BO BpeMeHH

9.8.1 Ecnm cuctema CeiCMOM3OISIME HE MOXKET OBITh MPEJICTaBICHA KBUBAJICHTHON
JIMHEHHOW MOJIeTbIO (T.€. €CIIM He BBIMONHSIOTCs ycioBus 9.3.9), To celicMuyeckas peakius
JIOJI’KHA OIEHUBATHCS MTyTEM pacueTa Mo 3amucsM KoJleOaHHi rpyHTa BO BpeMEHH, UCTIONb3Ys
MaTeMaTHYECKOE OIMCAHHE YCTPOWCTB, KOTOPOE MOXET aJeKBaTHO OTpaxaTb padoTy
CUCTeMBbl B Juamna3oHe nedopmanuii U CKOPOCTEH, MpeArnojaraeMblXx MPH CEUCMUYECKOM
BO3JICHCTBUH.

9.8.2 Peakmuu  coOpy)XeHHMsT BO BpPEMEHH  CIEIyeT  OMpeneisTh IyTeM
HETNIOCPE/JICTBEHHOTO  YHCJICHHOTO  WHTETrpHpoBaHUS  Ju(epeHITMabHBIX  ypaBHEHUI
JBUKEHHSI C UCIIOJIb30BAHUEM aKCeleporpaMm, OMMCaHHbIX B 9.4.

9.8.3 Mopgenmn  KOHCTPYKTHBHBIX  JJIEMEHTOB  JIOJDKHBI ~ COOTBETCTBOBATH
9.8.5-9.8.7, a Taxxke mpaBWIaM, OMHCHIBAIOIIUM TIOBEIEHHUE JJIEMEHTAa BO BpEeMs TMOCT-
VIOPYTUX IUKIaX Harpy3KA-pa3rpy3kd. OTH TpaBWIA JOJDKHBI PEATUCTHYHO OTPAKATh
paccesiHHe PHEPrHH B JJEMEHTE B JUAla30HE aMIUIUTYI MEePEMEIICHUN, O0XKHIAeMBIX MPHU
pacueTHOM CEMCMHYECKOM BO3JICHCTBUU. MareMaTndecKue MOJEIH JODKHBI — OBITh
BEepUQPUIIMPOBAHBI HA OCHOBAHUU IKCIIEPUMEHTAIILHBIX UCCIICIOBAHUA.

9.8.4 Maremarudeckass MOJeNb, WCIOJb3yeMas JUIsl YOPYroro pacué€ra, IMpH
HEOOXOMUMOCTH JIOJDKHA OBITh paclidpeHa Jis BKJIIOYEHHS B Hee HamnpsKeHU
KOHCTPYKTHUBHBIX JICMEHTOB M X HEITMHEHHOW PabOTEHI.
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9.8.5 Kak MuHMMYyM, OWJIMHEHHAs! 3aBUCUMOCTh «CHJIA - MEPEMEICHUEe» TOJKHA OBbITh
WCITOJIB30BaHa JJII HECYIIUX DSJEMEHTOB. B jkele300€TOHHBIX M KaMEHHBIX COOPYXKEHUSIX
HavaJbHAsl YIpyras jKeCTKOCTh OMJIMHEHWHOW 3aBHCHMOCTH «CHJIA - MEPEMEIICHUE» JIOJDKHA
COOTBETCTBOBATh JJIEMEHTaM KOHCTPYKUMH Oe3 TpemmH. [Ipm mpuOImKeHHBIX pacuerax
JKEJIe300€TOHHBIX JJIEMEHTOB W ()ParMEeHTOB KIAJKH, B KOTOPBIX OOpa3yrOTCs TPEIIWHBI,
JIOTIyCKaeTCsl TPHUHATH Kod(pUIMEeHT ynpyrod aepopManuu H IKECTKOCTh Ha CABUT
CHW)KCHHBIMU B JIBa pa3a M0 CPABHCHHIO CO 3HAYCHUSIMHU JIJIS SJIEMEHTOB 0€3 TPelIHH.

B mmacTuyHBIX  2JIeMEHTaX, B KOTOPBIX  TPEIIOJaraeTcs  MPOSIBICHHUE
YIPYTOIUTACTUYECKOTO TIOBEICHUS BO BpPEMsl HArpyKCHHUs, HadalbHAsl ympyras >KeCTKOCTh
OMIMHEHHOW 3aBUCHUMOCTH JIOJDKHA OBITh NMPHHATA B BUJE MPSMON CEKYIIEH YKECTKOCTH K
TOYKE IJIACTHYHOCTU. JIOMYCKAIOTCS TPEXJIUHEHHBIE 3aBUCUMOCTH «CHIA-AePOpMaIIis»,
KOTOPBIE YUHUTHIBAIOT pabOTy KOHCTPYKIIUH J0 U MTOCIIe 00pa30BaHUs TPEIIHH.

9.8.6 Moxer OBITh MpHUHATA HYJEBas JKECTKOCTh IIOCIE MPEBBILIEHUS TOYKU
MJIACTUYHOCTU. Ecim oXujaeTcss CHUKEHUE NPOYHOCTH, HANMPUMEp, KaAMEHHBIX CTEH WM
JIPYTHX XPYIKHAX JJIEMEHTOB, TO OHO JIOJDKHO OBITh YYTEHO B 3aBHUCHMOCTH «CHJIA —
MEepEMEIICHUE» JTHX DJIEMECHTOB. YKa3aHHbIC TIapaMeTpbl 3aBUCUMOCTEH «cmima —
MEPEeMEIICHIE» JOJDKHBI OBITh OOOCHOBAHBI JKCIICPUMEHTAILHBIMA WJIH TEOPETUICCKUMU
HCCIIEN0BaHUSIMU

9.8.7 Ecnu He ykazaHO WHOE, CBOWCTBA 3JI€MEHTA JOJDKHBI OCHOBBIBATHCS HA CPETHHUX
3HAYEHUSX CBOMCTB Marepuana. /[ HOBBIX KOHCTPYKLHMH, CpeJHHE 3HAueHHUs CBOICTB
MaTepUaIoB MOTYT OBITH IMOJCYUTAHBI 10 COOTBETCTBYIOIIUM XapaKTEPHBIM 3HAUCHHSIM Ha
OCHOBE MH(pOpMAIMH O (PU3UKO-TEXHUYECKUX XapaKTePUCTUKAX MAaTePUAJIOB.

9.8.8 BeprukanbHbIe HArPy3KH JODKHBI YIUTHIBATHCS B COOTBETCTBYIOIIMX JIEMEHTAX
MaTematuueckoil monenu. OceBble BepTUKAJIbHbIE HArpy3KH JOJDKHBI OBITH YUYTEHBI MPHU
HA3HAYCHUH 3aBUCUMOCTH «CHJIA — TICPEMEIIICHUEY JIJISl DJIEMEHTOB KOHCTPYKITHA.

9.8.9 Ceiicmuueckas cuja JODKHA NMPUKIAJBIBATECS KaK B IOJIOKHUTENBHBIX, TaK H
OTPUIATCIILHBIX ~ HANpPAaBICHUSX, W JIOJDKHBI OBITH  HCIIOJIB30BAHBI  MaKCHUMAaJIbHBIC
celicMUYeCcKHEe BO3ICHCTBHS.

9.8.10 Ecnmu peakmusi moixydeHa Ha OCHOBE HE MeHee 7 HEIIMHEHHBIX pPacdeToB IO
3amucsM Kose0aHWil BO BpEMEHH, C JBI)KEHHEM TpyHTa B cOOTBeTCTBHM C 9.4, TO cpelnHee
3HAUEHUE peaKIWh, ONpPEICICHHOE B pe3ylbTaTe BCEX OTHUX pPacueToB, JOJKHO
UCIIONIb30BAThCSl KaK pacueTHoe 3HaueHue Ey mpu coorBercTByrommx mposepkax 9.8.11.
Wnauve, npu HENMHEWHBIX pacueTax HanboJiee HEONAronpusTHOE 3HAUEHUE U3 BCEX peakluil
TOJI’KHO UCTIIONIb30BaThCS B pacyeTax Kak Eg.

9.8.11 Jlna BceX KOHCTPYKTHUBHBIX 3JIEMEHTOB, BKJIIOYAsl Y3JIbI M COOTBETCTBYIOIINE
HEHECYIIHE PJIEMEHTHI, HE0OX0AMMO COOIOICHNE CIEAYIOIIeN 3aBUCUMOCTH:

E, <R, (49)
rae  Eg — BenMuMHBI pacueTHBIX KOMOMHAIMI HArpy30K MpU 0COOOM COUETaHUH, BKIIIOUAs
celicMHUYecKoe BO3ACHCTBHE;

R4 — COOTBeTCTBYyIOIllEE pACUETHOE COMPOTHBIIEHHWE OJIIEMEHTA, BBIYHCICHHOE B
COOTBETCTBUHU C MPaBWIAMH, CHCHH(PUIHBIMHU JUISI HCIONIB3yeMOTo Marepuana (C TOYKH
3peHMsI XapaKTepHBIX CBOWMCTB marepuana fy u dacTHOro kod¢QuireHTa HaJCKHOCTH IO
MaTepuaiy yyv) ¥ B COOTBETCTBHH C MAaTEMAaTHUYSCKHUMH MOJICIISIMA KOHCTPYKTHBHOW CHCTEMBI
COOPYXKEHHUS.
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9.9 Henecyiue 3JieMeHTbI

9.9.1 Henecyume KOHCTPYKIIMU (BBICTYIAIOIIME YacTH) COOPYXCHHH (Hampumep,
naparneThbl, POHTOHBI, AHTCHHBI, MEXaHHYECKOE 000PYAOBaHUE, MTEPETOPOIKH, MTEPEMBIUKH,
OamrocTpazsa), KOTopble B ciiydae OOpYIICHHS MOTYT IMPEICTABISATh PHUCK IS JIFOJCH WIH
OKa3aTh BIUSHUE HA OCHOBHBIC KOHCTPYKIIMH COOPYKEHUS WK (DYHKIIMOHUPOBAHUE OMACHBIX
COOPY)KEHHH, TOJDKHBI MPOBEPIThCS BMECTE C MX ONMHUPAHUEM Ha BOCHPHUATHE PACUETHOTO
CEHCMUYECKOIr0 BO3ACUCTBUS.

I1 puMEeUdYaHUC— HCOGXO,Z[I/IMO YUYUTBIBAaThL MCCTHYIO NEpeaavdy BO3JCHCTBUI U UX BIMSHHE Ha
MOBEACHUEC COOPYIKCHUS, 3aKPCTIIIASA HCHECYIIUEC 3JICMCHTHI.

9.9.2 Jlns HeHecyIIMX KOHCTPYKIMH C BBICOKOHM CTETIEHBIO OTBETCTBEHHOCTH WJIM IS
0c000 OTBETCTBEHHBIX OJJIEMEHTOB CEWCMHUYECKUH aHaATU3 JIOJDKEH OCHOBBIBAaThCA Ha
peanbHON MOJAENIH COOTBETCTBYIOIIMX COOPYKEHHUH M Ha UCIIOJIB30BAHUH COOTBETCTBYIOIIHX
CHEKTPOB PEaKIMH, KOTOPbIC IMOJYYCHBI, UCIOJb3ySd PEAKIMHU HECYIIUX KOHCTPYKTHBHBIX
3JIEMEHTOB OCHOBHOW CHCTEMBI, BOCIIPUHUMAIOIIEH CEHCMIUECKOE BO3ACHCTBHE.

9.9.3 Bo Bcex oCTampHBIX CIIydasiXx pa3pelraeTcsi HUCIOIb30BaTh YHPOIIECHHBIC
IPOLEAYPHI, COOTBETCTBYIOIINM 00pa3oM 000CHOBAaHHBIE.

9.9.4 KoaduumeHT HaneKHOCTH MO MaTepHally JJsl HEHECYIIUX JIEMEHTOB BO BCEX
CIIy4asiX MOKeT ObITh MPUHSAT paBHbIM 1,0.
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Ipuiao:xkenue A
(cnpaBo4HoOe)

CeiicMon30/Mpyomue 31eMeHThI

A.1 O01mme moJoKeHus

A.1.1 CnocoOHOCTh CEHCMOU30IUPYIOLINX CUCTEM CHHKAaTh U OTPAaHUUYMBATH PEAKLIUIO
COOPY/KEHHMI Ha CEHCMHUYECKHE BO3JEHCTBHUS 3aBUCUT OT CBOMCTB CEMCMOM3OJIUPYIOLINX
AJIEMEHTOB, 0OPA3YIONINX 3TH CHCTEMBI.

Al2 B nmnpulokeHHMM pacCMaTpPUBAIOTCS TOJBKO ampoOHMpPOBAaHHBIE CHCTEMBI
CEHCMOM3OJIALMY, IIOMy4YUBIIME IIPU3HAHUE B MHUPOBOM IPAKTUKE CEMCMOCTOMKOIO
CTPOUTEINBCTBA.

A.1.3 Haumbonee mmpokoe pacrnpoCTpaHEHHWE B MUPOBOH MPAKTHKE CEHCMOCTONKOTO

CTPOMTENBCTBA TOJTYYHIH CHCTEMBI CEHCMOM3OJISIIHH, 00pa3oBaHHbBIE
CEHCMOU30IUPYIOIIUMHU 2JIEMEHTAMU B BUJIE:

a) AJIACTOMEPHBIX OIIOP;

0) AJIACTOMEPHBIX OMOP CO CBUHIIOBBIMU CEPJICUHUKAMH;

B) ornop (PUKIMOHHO-TIOJBIYKHOTO THIA C IUIOCKUMH TOPH30HTAILHBIMU
MMOBCPXHOCTAMMU CKOJIbKCHHA,

r) ornop (PUKIMOHHO-TIOIBIXKHOTO THIIA CO CHEPUUSCKUMH MOBEPXHOCTIMHU
CKOJIbYKCHUS,

1) KMHEMATUYECKHX CHUCTEM C KayarolUMHUCS OmopaMu (KaK MpaBHJIO, W3
KEJIe300€TOHA).

A.1.4 CelicMoM30IUPYIOLIUE OMOPHI, YKA3aHHBIC B!

a) A.1.3,a u A.1.3,0, npuUMEHSIFOTCSI B CEHCMOM3O0IUPYIONINX CUCTEMaX MEPBOTO THIIA:
CUCTEMBI CEHCMOM3OJSALMY, YMEHBUIAIOIINAE BEJIWYMHBI T'OPU3OHTAIBHBIX CEHCMMUYECKHUX
HArpy30K Ha CYNEpPCTPYKTYpy 3a CYET M3MEHEHHs YaCTOTHOTO CHEKTpa €€ COOCTBEHHBIX
KoJIeOaHUH — YBEIMUYEHUSI IEPUOI0B KOJIeOaHUM CylepCTpYKTyphl [0 OCHOBHOMY TOHY;

0) A.1.3,8 u A.1.3,r IPUMECHSIOTCSI B CCHCMOM3OIUPYIONIUX CHCTEMaX BTOPOTO THIIA:
CUCTEMBI CEHCMOM3O0JIALIUY, OTPAaHUYMBAIOIINAE YPOBEHb TOPU30HTAJIBHBIX CEMCMHUYECKUX
Harpy3oK, JeHCTBYIOIIUX Ha CYNEPCTPYKTYPY;

B) A.1.3,B MpUMEHSIOTCS B CEHCMOU3OIMPYIOMIUX CUCTEMAaX TPEThEro THUIA. CUCTEMBI
CEICMOM30ISAIMH, COYETAIONME CIHOCOOHOCTh M3MEHSATh YAaCTOTHBIA CIEKTP COOCTBEHHBIX
KOJIEOAHUN CYNEpCTPYKTYpbl CO CIIOCOOHOCTBIO OrpaHMYMBATh YPOBEHb TOPHU30HTAIBbHBIX
CEHCMUYECKHUX Harpy30K, BO3JAECHCTBYIOLIIUX HA CYIIEPCTPYKTYDPY.

A.1.5 OmnpeneneHHoe pacIpOCTPaHEHUE B IPAKTUKE CEMCMOCTOMKOIO CTPOUTENHCTBA
MOJIYYHIIA KOMOMHHPOBaHHbBIE CUCTEMBI CEHCMOU3OJIALINH, COYETAIOIINE
celicMOM30IMPYIOLIE 3JIEMEHThl Pa3HbIX THIOB (HampuMep, ykasaHHble B A.1.3,a u A.1.3,8
wm B A.1.3,8u A.1.3,1).

A.2 J1acToMepHbIe ONOPHI

A.2.1 DOmnacromepHble ONOpBI, NPHUMEHSAEMblE [UIsl 3alllUThl COOPYKEHUH OT
ceicMUYeCKUX BO3/IEHCTBHIA, MPEICTABISIOT CO00M CIOUCThIE KOHCTPYKIUHU M3 TIOOUYEPETHO
YJIOKEHHBIX JIPYT Ha JIpyra JUCTOB HATYPaTbHOW MJIM UCKYCCTBEHHOM PE3WHBI TOIIIMHON S-
20 MM, ¥ JMCTOB MeTauia ToimmuHOM 1,5-5,0 MM. CBepxy M CHH3Y YCTaHaBIMBAarOT
¢nanuesble IacTUHBI TONMUHOW 20-40 MM. JIMCTBI pe3uHbl U MeTaula COeIUHEHbI MEXITY
co0Oi MyTeM BYJIKAHW3ALWU WM C TIOMOIIBIO CIIEHUAIBHBIX CBA3YIOUIMX Marepuaion. [lo
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TOPLIAM 3JIACTOMEPHBIX OIOP MPENYCMOTPEHBI ONIOPHBIE CTAIBHBIE IUIACTUHBL, YEPE3 KOTOPbIE
OIOPBI KPENATCs K KOHCTPYKLHUSAM CYOCTPYKTYPBI U CYEPCTPYKTYPBHI.

A.2.2 OOumwmii BUA OJHOTO W3 BO3MOXHBIX BapUAHTOB KOHCTPYKTHBHBIX pEIICHHUH
9JIaCTOMEPHBIX OMOp (MHAue UX Ha3bIBAIOT PE3MHOMETAUIMYECKMMM) IIOKa3aH Ha
pucynke A.l.

1 — onopnule nracmunvl, 3aKpenyisiemvle K CyOCMpyKmype u cynepcmpykmype, 2 — 1ucmol
pesunvl; 3 — CmanbHbule NIACMUHbL, PACHOLONCEHHbIe MeNHCOY TUCMAMU Pe3UHbL,
4 — pesunosas 0060104KaA, 3aWUWAIOWASL BHYMPEHHUE CLOU PE3UHbL U MEMALLA;
5 — omeepcmus 0O aHKepHvle O0IMbl, HeoOX00UMble 0l 3aKPenieHUst ONOpPbl K

cybocmpykmype u Cynepcmpykmype
Pucynox A.1 — Dnacmomepnas ceticmousonupyrowas onopa

A.2.3 DusnKo-MeXxaHMUYECKHWE CBOWCTBA PE3MHbI U MeETallla, a Tak)Ke TOJIIUHBI U
pa3Mepsl B IIJIaHE JIUCTOB, BBHIIIOJHEHHBIX U3 ATUX MaTepUaoB, IPUHUMAIOTCS B 3aBUCUMOCTHU
oT TpeOOBaHUM, MPEABABISEMBIX K JJIACTOMEPHBIM OIOpaM B YAaCTH: JUCCHUIATHUBHBIX
CBOICTB, MPOYHOCTH, BEPTUKAIBHON U FOPU30HTAIBLHOM JKECTKOCTH, JTOJIFOBEYHOCTU U psaa
JPYTUX 3KCIUTyaTallMOHHBIX [TOKA3aTeNeH.

A.2.4 CranpHbple JUCTBI B 3JIAaCTOMEPHBIX ONOpax MPENsATCTBYIOT BBITYYHBAHUIO
PE3MHOBBIX JIMCTOB MPU JIEHCTBUM BEPTUKAIBHBIX HArpy30K M 00€CIEeUNBaOT BEPTUKAIBHYIO
JKECTKOCTh W TPOYHOCTH ONOp. Pe3nHOBBIE IHCTHI, O00JIaalOMUe HU3KOM CIBHUTOBOM
KECTKOCThI0, 00ECTIeYNBAIOT TOPU3OHTAIBHYIO TOAATIMBOCTH 31aCTOMEPHBIX OTIOP.

A.2.5 DnacTomMepHBIE OMOPHI, OJ1aroapsi UX HU3KON CIIBUTOBOM JKECTKOCTH, U3MEHSIOT
YAaCTOTHBIA CHEKTP COOCTBEHHBIX TOpPU3OHTAIBHBIX KOJEOAaHUH CyNepCTPyKTyphl, a
BOCCTAHABJIMBAIOIIME CHUJIbI, BOSHUKAIOIINE MPH JedOopMalusix ONop, CTPEMSTCS BO3BPATUTh
CYNIEPCTPYKTYPY B HCXOJIHOE MOJIOKEHHUE.

IIpumeuanus

1 DnactoMepHBIe OIOPBI MOTYT BOCIPUHHMMATH YCHIIUS CXKATHS, PACTSDKCHHS, CIBHIa U KPYYEHHS TPH
[HUKIMYECKHX IIEPEMEIICHUSIX B TOPH30HTAIBHOM U BEPTHKAIEHOM HalPaBJICHHSIX.

2 Tlpu pacyeTHBIX rPaBHTALMOHHBIX HAarpy3Kax BepTHKAJIbHbBIC Ae(OPMALUH 3JIACTOMEPHBIX OINOp, KaK
NpAaBUIIO, HE TMPEBBINAIOT HECKONBKHX MHUTHMETPOB. [IpH TOPH30HTAJBHBIX HATPY3KaxX OMOPBI MOTYT
Je(hOpMHPOBATHCS Ha HECKOIBKO COT MHIUTUMETPOB (PUCYHOK A.2).

A.2.6 DnacTtomMepHBIE OIMOPHI, B 3aBHCUMOCTH OT CBOHMX JHUCCHUIIATUBHBIX CBOWCTB,
MOIpa3IeIIAI0TCS Ha JIBa BUA:

—OTOPBI C HU3KOH CIOCOOHOCTHIO K TUCCUTIAIIUH SHEPTUU;

—OTIOPHI C BBICOKOW CITOCOOHOCTHIO K JIMCCHUTIAIIIN YPHEPTUH.
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Pucynok A.2 — [lechopmayuu snacmomepusvix onop npu 8epmuKaibHbixX U 20pU3OHMATbHBIX
Hazpy3Kax

A.2.7 DnacToMepHBIMU ONOpaMHM C HM3KOW CHOCOOHOCTBIO K JMUCCHIIALMU SHEPrHH
SIBJISIIOTCSI OTOPBI, JIMCCUIIATHBHBIE CBOMCTBAa KOTOPBIX XapaKTEPH3YIOTCS KOAPPHUIMEHTOM
BA3KOro aemrdupoBaHus &, 3HA4eHUs KOTOPOrO HE MPEBBILAT 5 % OT KPUTHUYECKOIrO
3HA4YCHMUS.

A.2.8 TIpou3BoAsT 37aCTOMEPHBIE ONOPHl C HU3KOW CHOCOOHOCTBIO K JIMCCHUIIALUM
DHEPrHMM W3 IUIACTUH HATYpaJIbHOM WM MCKYCCTBEHHOM pE3UHBI, W3TOTOBJICHHOW IIO
TEXHOJIOTUSIM, He MPEeyCMaTPUBAIOLINM MTOBBIIIEHUS €€ AeMII(DUPYIOIIHUX CBOMCTB.

IIpumeduanue -- 3HaueHUS KodhdunueHTa &, XapaKTepPH3YOIIEro IHCCUIIATHBHBIC CBOMCTBA
3JIACTOMEPHBIX ONOP C HHU3KOIl CIIOCOOHOCTBIO K JAMCCHITIAIIMU JHEPTHH, 3aBUCST OT CHJI BHYTPEHHErO TPEHUs,
BO3HUKAIOIIUX B Je(hOPMHUPYIOMINXCS ONOpax U, KaK MPaBuio, COCTABISOT 2-3 %.

A.2.9 DnacToMepHbIE OMOPBI C HU3KOW CIIOCOOHOCTHIO K JMCCHIIAIIUN SHEPTHH MPOCTHI
B H3IrOTOBJICHUU, MaJIO‘-IYBCTBI/ITeJIBHBI K CKOpOCTSIM n I/ICTOpI/II/I Han}I)I(eHI/Ifl, a TAaKIKC K
TeMmIreparype M crapeHuto. s HUX TUIHMYHO JMHEWHOE IMOBEIeHHE NpH jaedopMariusix
capura 0 100 % u 6oitee.

A.2.10 DnacToMepHBIE OINOPBI C HHU3KOW CIIOCOOHOCTBIO K JUCCHUIIAIIUM DHEPTUU
HpI/IMeHﬂIOT, KaK HpaBI/IJIO, COBMECTHO CO CIICIIHUAJIBHBIMHAU [IeMH(l)epaMI/I BA3KOIro HWJIN
THCTEPE3UCHOr0 THma (pUCYHOK A.3), TIO3BOJSIFOIIMMHU KOMIICHCHPOBATh  HU3KYIO
CIIOCOOHOCTH 3JTACTOMEPHBIX 0H40p K JTUCCHITAIIAN YHEPTHUH CEUCMUYCCKUX KOJICOAHMIA.

N LI OI LI,

1 — snacmomepnas ceticmouzonupyrowas onopa,; 2 — oemngep; 3 — cyocmpykmypa,
4 — cynepcmpykmypa
Pucynox A.3 — @paemenm ceticmouzonupyroweti cucmemslt, COCMosAuel U3 1acmomepHou
ONOpbl ¢ HUZKOU CNOCOOHOCMbIO K OUCCUnayuu 3Hepauu u oemngepa

A.2.11 DnacToMepHBIMH ONOPaMHU C BBICOKOM CIIOCOOHOCTBIO K JUCCHUIAILIMHM 3HEPTUU
SIBIISTIOTCSI OTOPBI, JMCCHUTIATHBHBIE CBOMCTBAa KOTOPBIX XapaKTEPHU3YIOTCS KOAPPHUIIMEHTOM
BsI3KOro AemMipupoBanus & co 3HaueHussMu He MmeHee 10 % u He Gonee 20 %.

11 puMEYaHUC-- I[I/ICCI/IHaTI/IBHLIC CBOICTBaA TaKUX OIIOP 3aBUCAT B OCHOBHOM OT I'MCTEPE3UCHBIX

NPOLIECCOB B pPE3WHE (3aTpaT SHEPrMM HA €€ IUIACTHYECKHe W HeJNMHEHO-ynpyrue aedopmamuu) M, Kak
NPaBWJIO, XapaKTepU3yloTcs 3HaueHHsAMH ¢ B ripenernax 10-20 %.
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A.2.12 DnacToMepHBIE OIOpPHI C BBICOKOH CIIOCOOHOCTBIO K JIMCCUTAIMHM JHEPTUU
COCTOST M3 IUIACTUH  PE3UHBI, M3TOTOBJICHHON MO CHEHHAJbHBIM  TEXHOJOTHUSM,
00eCTeYrBarOIIUM MOBBILICHHUE €€ JeMIT(PUPYIOLINX CBOWCTB 10 TPeOyeMOro ypoBHSL.

A.2.13 DpacToMepHBIE OIMOPBHI C BBICOKOW CIIOCOOHOCTHIO K JHCCHIAIMU SHEPTUU
001aJaI0T CIOCOOHOCTHIO K TOPU3OHTAIBHBIM CABUTOBBIM Jeopmanusam a0 200-350 %. Mx
9KCILTyaTallMOHHBIE, )KECTKOCTHBIE, IUCCUTIATUBHBIC XapaKTEPUCTUKHU 3aBUCAT OT CKOPOCTEH
Y UCTOPUU HATPYKEHUs, TEMIIEPATypPhbl OKPYXKAIOIIEH CPe/ibl U CTApPECHHUSL.

A.2.14 Jlns >1acTOMEPHBIX OMOP C BBICOKOH CIOCOOHOCTBIO K JMCCHIAIIUU DHEPTUU
TUIIAYHO HEJIMHEWHOE ITOBECHUE.

A.3 JaactoMepHbIe ONOPbI CO CBUHIOBBIMH CepAeYHUKAMM

A.3.1 DnacTtomMepHbIE ONOPBl CO CBHUHIIOBBIMM CEpJICYHMKAMH, KaK IpPaBUIIO,
M3TOTaBIMBAIOT U3 IUIACTUH PE3UHBI, 00Jafaroeld HU3KUMH JUCCUIIATUBHBIMU CBOWCTBAMHU.
CBHHIIOBBIH CEpICYHUK PACIIONIAraloT B 3apaHee CPOPMHUPOBAHHBIX OTBEPCTHAX B IEHTPE WM
[0 NEPUMETPY OMHOpPhl M MMEEeT cyMmmapHblii auamerp ot 15 % no 33 % or BHemHero
JMaMeTpa OIOpbI.

OOmuii BUI OJHOTO M3 BO3MOXXHBIX BAPUAHTOB KOHCTPYKTUBHBIX PELICHHIA
3JIaCTOMEPHBIX OIIOP CO CBUHIIOBBIMH CEpPACUYHUKAMU IIOKa3aH Ha pucyHke A.4.

A.3.2 bnarogaps KOMOWHAIlMUM PE3WHOBBIX U METAIMYECKHX CIOEB B OIOpE CO
CBUHLIOBBIMHU CEPJICYHUKAMU, 00ECTIEUNBAIOLIUMH THCTEPE3UCHYIO TUCCUIAIINIO SHEPTUU ITPU
TOPU3OHTAIBHBIX AeQopMaIusaX, OHH 00JIaJaro0T:

— BBICOKOM BEpTUKAJIBLHON KECTKOCTHIO MPU IKCIUTYaTallMOHHBIX Harpy3kax;

— BBICOKOW TOPU30HTAIBHON KECTKOCTHIO MPHU JEHCTBUH TOPU3OHTAIBHBIX HArpy30K
HU3KOTO YPOBHS;

— HHU3KOH TOPHU3OHTAIBHON >KECTKOCTHIO MPHU JEHCTBUHM TOPU3OHTAIBHBIX HArpy30kK
BBICOKOI'O YPOBHS;

— BBICOKOM CITIOCOOHOCTBIO K IMCCUTIAIIMH SHEPTUH.

1 — onopnvie nnacmunsl, 3aKkpenisemvle K cyocmpyKkmype u CynepcmpyKkmype;

2 — ¢hnanyesvle cmanvhbie NAACMUHbL, 3 — CIMAIbHbIE NIACMUHBL, PACNOIONHCEHHBLE MEHCOY
NIACMUHAMU pe3unsl, 4 — niacmumnsl pe3unsl, S — pe3uHosas 000104Ka, 3auUaAowas
BHYymMpeHHUe CIoU pe3uHvl u Memaiia, 6 — omseepcmus noo ankepHvie OOIMbL, HEOOXOOUMbLE
0J11 3aKpenjienus Onopuvl K cyocmpykmype u cynepcmpykmype; 1 — omeepcmus n0O WNOHKU,
8 — ceunyo6blil cepoeunux

Pucynok A.4 — Dnacmomepnas onopa co c6UHYOBbIM CEPOEUHUKOM
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A.3.3 JluccunaTUBHBIE CBOICTBA 371aCTOMEPHBIX OIOP CO CBUHIOBBIMU CEPJACYHHUKAMU
3aBUCST OT BEJIIMYMH UX TOPU3OHTAJBHBIX CABUTOBBIX JAedopMalnuii M XapaKTepHU3yIOTCS
koddpuimeHToM 3G(HEKTUBHOTO BSI3KOTO AeMiipupoBanus ¢ B mpenenax ot 15 go 35 %.

A.3.4 DnactomMepHBIE ONOPHI CO CBHUHIIOBBIMH CEPJICYHHUKAMHU CIIOCOOHBI HMETh
TOpPHU30HTANIbHBIE CABUTOBBIe Nedopmanuu BennuuHoi 10 400 %. IIpu 3TOM MX mapaMeTpsl
MEHEee YYBCTBUTEIbHBI K BEJIMYMHAM BEPTUKAJIbHBIX HArpy30K, CKOPOCTSM M HCTOPUU
HarpyXeHusi, TeMIepaType OKpY>Karollei Cpebl U CTapEHUI0, YeM IapaMeTpsl onop B A.2.

A.3.5 [lpu HU3KHX YPOBHSAX TOPU3OHTAIBHBIX BO3ACHCTBUN (HampUMep, MPU BETPOBBIX
WIA Cla0bIX CEMCMUYECKUX BO3JCHCTBUAX) DIAaCTOMEpPHBIE OMOPHl CO CBUHIIOBBIMHU
cepleUHUKaMH pabOTal0T B TOPU3OHTAIBHBIX M BEPTUKAIBHOM HAIPABIICHUSAX KaK KECTKUE
DIIEMEHTHI, a TPU BBICOKHX YPOBHSIX TOPU3OHTAIBHBIX BO3JEHCTBUH — Kak 3JEMEHTHI
MOJIaT/IMBbIE B TOPU3OHTAIBHBIX HAMIPABICHUSX U )KECTKHE B BEPTUKAIBHOM.

A.3.6 IlepeuncieHHbIE BbIIIE CBOMCTBA JIENAIOT 3JIACTOMEPHBIE ONIOPBI CO CBUHIIOBBIMU
cepJeUHUKaMi HauboJiee 4acTO MPUMEHSIEMBbIM THUIIOM CEHCMOU3OIUPYIOUINX AJIEMEHTOB B
30HAX C BBICOKOM CEMCMUYHOCTBIO.

A4 Onopsl (GpUKIMOHHO-NOABHKHOIO THNA € IJIOCKHMH TOPU30HTAJIbHBIMU
MOBEPXHOCTSIMH CKOJIbKEHUS

A.4.1 Ceiicmouzonupyoomue onopsl (GpUKIHOHHO-TOJBUKHOIO THUIIA C IUIOCKUMU
TOPU3OHTAILHBIMUA TTOBEPXHOCTAMH CKOJIBKEHUSI (MJIM TUJIOCKHME CKOJIB3SIIHUE  OIMOPHI)
BBIMIOJHSIOTCS B BUAEC BEPXHUX U HIDKHUX JKECTKUX DJIEMEHTOB, IPUMBIKAIOIINE
TOPU3OHTAJIbHBIE TIOBEPXHOCTH KOTOPBIX MMEIOT TMOKPBITHS W3 CJOSI CHHTETHYECKOTO
MaTepuaiga C HU3KUM 3HaueHueM Kod(p(dUIMEeHTa TpeHHsl CKOJbXKEHUs (Hampumep,
¢droporacta win MeTauIO(PTOpOIIIacTa B Mape ¢ HEP>KABEIONICH CTAIIBIO).

OO0muii BUA ABYX BapHAHTOB KOHCTPYKTHBHBIX PELICHUH IMIOCKUX CKOJB3AILIUX OIOP
MIOKa3aH Ha pucyHke A.S.

1 — onopnvie cmanvHvle niacmunbl, 3aKpenisiemvle K CYOCMpyKmype u Cynepcmpykmype;

2 — nuacmuHbvl pe3unsl;, 3 — 6HYMpPeHHUe CMAalbHble NIAcmubbl; 4 — nokpvimue (nanpumep, u3
@moponiacma) HUM3CHell Yacmu CKOIb3Aueli Onopuvl, S — CMalbHAsL NIACMURA (Hanpumep, u3
Hepoicaserowell cmaiit), o KOMopou RPOUCXooum cKoavdicenue;, 6 — omeepcmusi noo
aHKepHvle 601mbl, He0OX00UMble OJisl 3aKPenieHUs ONOpbl K CYOCmpyKkmype u

cynepcmpykmype
Pucynox A.5 — I[Inockue cronv3sauue onopul

A.4.2 TInockue CKOMb3AIIME OMOPbl MMEIOT JOBOJBHO HU3KUN MOpOr cpabaThIBaHUS U
o0OecrieunBarOT HAMHOTO OOJblllee pacceuBaHHE SHEPIMM, YEM 3JIACTOMEPHBIE OIOpPHI CO
CBUHIIOBBIM  cepaeyHukoM  (¢=63,7 %). OgHako, W3-3a  OTCYTCTBHS B  OIOpax
BOCCTaHABIIMBAIOIINX CHJI, TPH MHTEHCUBHBIX CEHCMUYECKUX BO3JICHCTBHSIX CYIEPCTPYKTypa
MOET UMETh JIONyCKaeMble OJHOCTOPOHHME IEepEeMEIIeHHs B IpejesiaX HUKHEW OMOopHON
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IUTACTHHBI T10CJIE MPEKPALICHUS JEHCTBUS CEHCMHUYECKUX HArpy3oK. OTH INEpEMEILEHUsl He
BJIMSIIOT Ha HAIIPSKEHHO J1e()OPMUPOBAHHOE COCTOSIHUE CYNEPCTPYKTYPhI U CYOCTPYKTYPBHI.

A.4.3 Jlng orpaHUYEHUs YPE3MEPHBIX OJHOCTOPOHHUX MOPU30HTAIBHBIX IIEPEMELIEHUN
CYNEPCTPYKTYpbl ~ OTHOCUTENBHO CYOCTPYKTYphl B  CEHCMOM3OJIMPYIOLIYIO CHCTEMY,
00pa30BaHHYIO INIOCKUMU CKOJIB3SIIIMMU OIIOPAaMH, KaK IPaBUJIO, BBOJSATCS JOIOJIHUTEIbHbBIE
YIpYTHE 31€MEHThI-OrpaHUYUTENN (AMOPTU3ATOPHI).

11 puME€YaHUC — Bennunner JAOITyCKa€MbIX HepeMeH.[eHI/If/i AOJDKHBI YCTAaHABJIMBATBCS Ha OCHOBE
JOIIOJTHUTCIIbHOI'O aHaJIu3a.

A.44 B kauecTBe albTEPHATHBHBIX BAPHAHTOB, OOECIICUMBAIONIIUX OTPAHUYCHUE
Ype3MEpHbIX  OJHOCTOPOHHUX  TOPHU3OHTAIBHBIX  MEPEMEIEHUH  CyNnepcTpyKTyphl
OTHOCHUTEJIBHO CYOCTPYKTYPBI, PEKOMEHIYETCS:

— IpeaycMaTpuBaThb B CKOJB3AIIMX  HOACAX  KOHCTPYKTHBHBIE  3JIEMEHTBI,
o0ecreynBarOIie  BO3MOKHOCTb  HCIOJB30BAHUSA  COOTBETCTBYIOLIETO  CHJIOBOTO
000pyI0BaHUs, BO3BPAILAIOLIETO IIJIOCKUE OIOPbl CKOJIBXKEHHUS B HCXOJIHOE IOJIOKEHHE
10CJI€ IPEKPAILEHUs] CEHCMUYECKOr0 BO3CHCTBUS;

— B COCTaB «CKOJIB3AIIMX MOSCOBY» BKIIOYATh JOMOJHUTEIbHbIE CEHCMOM30IMPYIOLIUE
9JIEMEHTHI, CHOCOOHBIE OrpaHMYMBATh BEJIUYMHBI [EPEMEIICHUH U BO3BpalllaTh IUIOCKHE
OIOPBI CKOJIBKEHHSI B HCXOJHOE TOJIOKEHHUE (PHUCYHOK A.6).

a) 0)

‘/,,,

2 1
| |

Ve

1 — nrockas cxonvzawasn onopa; 2 — anacmomepHas onopa, 3 — HUNCHASA CIATbHASL
niacmuna (Hanpumep, U3 Hepaicageroujeti Cmail), R0 KOMopou NPOUCXOOUM CKOJIbICEHUE,
4 — nracmunbl U3 pe3undvl, 5 — cmanvHele naacmumsl, 6 - ciou u3 pmoponiacma

Pucynox A.6 — @pacmenm ceticmouzonupyrowjeti cucmemsl, 00paz08aHHOU NIOCKUMU
CKONB3AWUMU ONOPAMU U DTIACHOMEPHBIMU ONOPAMU

A.5 @OpUKUHOHHO-TIOABHKHBbIC ONOPbI €O CepHYeCKHUMH MOBEPXHOCTAMH
CKOJIbKEeHH S

A.5.1 Ceiicmounzonupyromnme (QpUKIIMOHHO-TIOABUKHBIE OMOPHI CO CHEPUUECKUMHU
MOBEPXHOCTSMU CKOJILKCHHS (MM MAasSTHUKOBBIC CKOJIB3SIIIIHE OIOPBI) — 3TO CKOJB3SIIUE
OTIOPBI, B KOTOPBIX KOHTAKTHBIE TTOBEPXHOCTH CKOJBKEHHSI UMEIOT chepruieckyro hopmy.

IIpumeuanus

1 Ceiicmouzonupytomue (PUKIHOHHO-TIOJBIKHEIE ONOPBl €O CPEpUIECKUMH IOBEPXHOCTSIMH
CKOJIBKCHUSI Ha3bIBAlOT MAasSTHUKOBBIMH CKOJB3SIIMMH OIIOpAaMHM, TaK Kak pacloJIOKEHHas Ha HHUX
CYMEepPCTPYKTypa COBEpINAET MPH CEHCMUYECKUX BO3ACHCTBHUSX KOJeOaHUs, MOAOOHBIC ABMKCHUSM MasTHUKA
TpH HaJIMIuK TpeHus (pucyHku A.7-A.8).

2 MasTHHUKOBBIE OTIOPHI, B KOTOPBIX YHEPTHUS AUCCUIIMPYETCS 3a CUET CHJI TPEHUS KaueHHs (IIapoBBIE U
KaTKOBBIC OIIOPbI, KWHEMATHYCCKUE q)yH}IaMeHTBI u HO)IO6HBI€ M CeﬁCMOHSOHpr}OHIHe 9JIEMEHTHI C HU3KOM
CHOCOOHOCTBIO K TUCCHIIAIINN YHEPTHH), B HacTosAmieM CII He paccMaTpuBaioTCs.
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A.5.2 KOHCTpYKTHBHBIC pELICHHS BCEX BHUJIOB MASTHUKOBBIX CKOJIB3SIIUX OIOP
IpeaycMaTpUBaOT HaTUYHeE:

— OZIHOM MJIM HECKOJIBKUX BOTHYTBIX CPEPUUECKUX MMOBEPXHOCTEN CKOIBKEHUS;

— OZIHOT'O MJIM HECKOJIBKUX I10JI3YHOB;

— Orpaxaaroumx OOPTUKOB, OrPaHMYMBAIOUIMX T'OPU3OHTAIBHBIC IEPEMEIICHUS
HOJI3YHOB.

ONEeMEHTbl MAasTHUKOBBIX CKOJB3SLIMX OINOpP HW3rOTAaBIMBAIOTCA, KaK IPAaBUIIO, U3
HEepKaBeILeH cTaiu, a uX cepudyeckrue MOBEPXHOCTH MMEIOT MOKPBITUS U3 MaTepUaoB,
o0aaromux 3aJaHHBIMH (DPUKIIHOHHBIMU CBOHCTBAMHU.

A.5.3 MasTHUKOBBIE CKOJIB3SIIIIME OINOpPbI, B 3aBUCUMOCTU OT OCOOEHHOCTEH
KOHCTPYKTUBHBIX PELLIECHUH, T0APA3IEISIIOTCS Ha OIIOPBI:

— ¢ OIHOW cepuyecKol MOBEPXHOCTHIO CKOJBKEHHs; Jajee — OJHOMAATHUKOBBIC
CKOJIb3S1I1E OIIOPBI;

— C IBYMs CEpUUYECKHMHU IOBEPXHOCTSMH CKOJIBXKEHMS;, Jajlee — ABYXMAasTHUKOBBIE
CKOJIb3S1I1E OIOPBI;

— C YEeThIpbMs CPEepUUIECKUMHU ITOBEPXHOCTAMH CKOJIBKEHHUSI; Jajlee — TPEXMAATHUKOBBIE
CKOJIB3SIIHE OMOPBHI.

A.5.4 B MagTHUKOBBIX OIIOpax BCEX THUIOB:

— (hopMBI IOJI3YHOB U IUIUT 00ECIIEUUBAIOT OJHOPOAHOE paclpeie/ieHue HalpsyKeHU! B
MecTax WX MPUMBIKAHMS W HMCKIIOYAIOT BO3MOKHOCTh BO3HUKHOBEHHS HEOJaronpusTHBIX
JIOKaJIBHBIX 3P (PEKTOB;

— NpU TNEpPEMEIICHUAX IOJ3YHOB MO CPEepUUYeCKUM IOBEPXHOCTAM, CYNEpPCTPYKTypa
HNPUIIOAHUMAETCS M COCTABIIAIONIAs TPABUTALIMOHHOM CUJIbI, TapaJlIesibHas TOPU30HTAIBHON
IIOBEPXHOCTH, CTPEMUTCSI BEPHYTh €€ B MOJ0KEHHUE YCTOWYMBOIO PAaBHOBECHUS;

— JIUCCUIIaTUBHBIE CBOWMCTBA B3aUMOCBS3aHbl C (PUKLUMOHHBIMU CBOMCTBaAMU
MaTepHaoB, KOHTAKTUPYIOIIMX HA CONPAraeMbIX C(HEpUYECKUX MOBEPXHOCTSAX IUIUT U
MOJI3YHOB; HanOoJee 4acTO OHU XapaKTepu3ytoTcs KoddduuuerTom 3¢ (HEeKTUBHOTO BA3KOTO
nemrdupoBanus ¢ co 3HaueHUsIMHU B nipeaenax ot 10 mo 30 %.

A.5.5 Cnektp coOCTBEHHBIX KOJ€0aHUH CYNEpPCTPYKTYp, CEHCMOU30JIUPOBAHHBIX C
MOMOULIbI0 MAasTHUKOBBIX OIOp BCEX THIIOB, IPAKTUYECKHM HE 3aBUCUT OT MaccChl
CYNEPCTPYKTYP.

A.5.6 OnHOMasATHUKOBAs CKOJIb3sILas ONOpa COCTOUT U3 JABYX T'OPHU30HTAJIbHBIX ILIUT,
0JIHa U3 KOTOPBIX UMEET C(heprUueCKyt0 BOTHYTYIO MTOBEPXHOCTh, U PACIIOIOKEHHOIO MEXIY
IUITUTaMH ¢(hepUUYECKOT0 IAPHUPHOT'O MOJI3YHA.

OOmwmit BUI U cXema MOBEICHHS OJTHOMAsSTHUKOBOM CKOJIB3SIIEH OMOPHI MOKa3aHbI Ha
pUCYHKE A.7, a IPUHLHUI AIEUCTBUS — HA PUCYHKE A.8.

A.5.7 OcoOeHHOCTH NOBENEHUSI U CEMCMOM30IMPYIOIINE CBOWCTBA OJHOMAasTHUKOBOM
CKOJIB3SIIEH OMOpbl 3aBHCAT OT paauyca KpPUBU3HBI cdepuueckoil moBepxHocTH R u
BEJIMYMHBI KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS |l MTOJI3yHa M0 c(hepruiecKoi MOBEPXHOCTH.

[Ipumedanune-- CnekTp cCOOCTBEHHBIX KOJEOAHUN CYNMEPCTPYKTYPHI, CEHCMOM30JIMPOBAHHON C
MOMOIIIBI0 OJHOMASTHUKOBBIX CKOJB3SIIMX OIOpP, 3aBHUCHT MPEUMYIIECTBEHHO OT BBIOPAHHOIO pajHyca
KPUBHU3HBI C(EpUIecKOil MOBEPXHOCTH B OMOPHON IUINTE CEHCMOM3OJMPYIOUIEH OMOPHI M HE 3aBUCHT OT
WHTEHCUBHOCTH BHEIITHETO BO3JICHCTBHSA, a TAKXKE aMIUTUTYA KOIeOaHNH CylepCTPyKTYPBI.

A.5.8 CoBpeMeHHBIE CEMCMOM3OJIUPYIONINE CHUCTEMBl C  OJHOMASTHHUKOBBIMHU
CKOJIB3SIIIIIMH OTIOPaMU CTIOCOOHBI 00€CTIeYNBaTh:

— TIeproIbI KoJieOaHmit CynepcTpyKTyp 110 3 ¢ u Ooree;

— B3aWMHBIE MepEMEIEeHUs CYOCTPYKTYp U CYNIepCTPyKTyp 0 1 M u Oosee.
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1 — HudicHAA cmanvHas nauma co cghepuieckoll 802HYMOL NOBEPXHOCHbIO, NO KOMOPOU
NPOUCXOOUM CKObIICEHUE, 2 — BEPXHASL CIMAbHAA NAuUma, 3 — cgheputeckuti WapHUpHblil
noas3yu, 4 — mouka nogopoma

Pucynox A.7 — Obwuii 6uo u cxema nogederuss 0OHOMAAMHUKOBOU ONOPbL

a) 0) B) r)
i I

R /R e==F

M

Pucynox A.8 — Ilpunyun deticmeust 0OHOMAAMHUKOBOU ONOPbLL
a - Konebanus 2pasumayuoOHHO20 MAIMHUKA ¢ 0OHOU MOYKOU noogeca, 0 - KoiebaHus
2PABUMAYUOHHO20 MASIMHUKA C O8YMSL MOYKAMU NOOBECA; 8 - MASIMHUKOBbLE KONeDAHUsL npu
CKOJIbIICEHUU cheputecKo2o Noa3yHa no chepuyeckoli NOBEPXHOCMU;, 2 - COOPYAHCEHUE HA
MASIMHUKOBLIX ONOPAX

A.5.9 JIByXxMasTHUKOBAs CKOJIB3SAIIasi OMIOPa COCTOMT U3 JIBYX FOPU3OHTAIBHBIX ILIUT,
NMCHOIIIUX C(i)epI/I'-IeCKI/Ie BOTHYTBIC IHTOBEPXHOCTH, W PACIIOJIOXKCHHBIX MEXKAY HUMH JIBYX
MIOJI3YHOB.
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OOmuii BUJI U cXeMa MOBEACHUS IBYXMAassTHUKOBOM CKOJIB3SIIEH ONOpPHI ITOKa3aHbl Ha
pucyHnke A.9.

D)

1 — HudcHAS cmanbhas nauma co cghepuueckoli 602HYMOU NOBEPXHOCMbIO, 2 — ePXHAs
CMANbHAS NAUMA CO Cheputeckoll 602HYMOL NOBEPXHOCMbIO, 3 — 8EPXHULL NOJI3YH CO
cghepuueckoil 602Hymou N0BepXHOCMbIO, 4 — HUNCHULL NON3YH CO CheputecKoll 8bINYKIOU
NOBEPXHOCMbIO; 5 — mouka nosopoma

Pucynox A.9 — Obwuil 6u0 u cxema nosedenusi 08YXMAsIMHUKOBOU ONOPbL

A.5.10 OcobGeHHOCTH TOBEIEHUs ABYXMAasTHUKOBOM CKOJIB3SILEH OMOpBI 3aBHCAT OT
paAMycOB KpPUBM3HBI BEpPXHUX M HIKHHUX cdepuyeckux noepxHocTed Ri um Ry, a taxke
BEIMYMH KOI()(UIIMEHTOB TPEHHUs CKOJBXEHHUS |l U L TOJ3YHOB MO C(hEepUYEeCKUM
MOBEPXHOCTSIM.

A.5.11 B nBYXMasTHUKOBBIX CKOJB3SILIMX ONOpax paauychl cheprHuecKux BOTHYTHIX
noBepxHocTed 1 K03(pPUIIMEHTHI TPEHUS MOT'YT ObITh OJJUHAKOBBIMU MJIM Pa3HBIMH.

BaxxHoe JOCTOMHCTBO JBYXMAasTHUKOBBIX CKOJIB3SIIIUX OHOp — OJTO uUX Ooiee
KOMITIaKTHBIE pa3Mephbl, YeM Yy OHOMAas THUKOBBIX.
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IIpumedaHue-B IByXMasTHUKOBBIX CKOJIB3SIINX OTIOPAX PEATN30BAH MEXaHNU3M IBYX MasTHHKOB,
MOCJIEIOBATENIFHO BKIIOYAOMINXCS B PabdOTy B 3aBHCHMOCTH OT CIEKTPAJIFHOTO COCTaBa M WHTEHCHUBHOCTH
CcelCMIYeCKUX BO3JICHCTBHM.

A.5.12 B nByXMasTHUKOBBIX CKOJB3SIIUX ONOpPaxX ABM)KEHHS LIAPHUPHBIX IOJ3YHOB
MOTYT IIPOUCXOJUTH IO BEPXHUM U 110 HIDKHUM CPEPHUESCKHUM MOBEPXHOCTSAM (CM. PUCYHOK
A.9). bnarogaps 3ToMy, B3aUMHBIE CMELIEHUS ABYXMAasTHUKOBBIX CKOJB3SLIUX ONOP MOTYT
ObITh B JBa pa3a OOJbIIEe, YeM Y OJHOMASTHUKOBBIX CKOJB3SAIIAX OIMOP C TEMHU IKE
rabapuTHBIMHU pa3MepaMu.

A.5.13 B03MOXHOCTb HCHOJIb30BAHUSI B JABYXMAATHUKOBBIX CKOJB3SIIIUX OINOpax
BEPXHHUX W HWKHHUX CQHEPHUUECKUX TOBEPXHOCTEH C pa3HBIMH paglycaMd KPUBU3HBI U
Kod(puImeHTaMu TPEHUS, MO3BOJISIET YBEITUYUThH CEHCMOM30JIMPYIOIITUE CBOMCTBA ATUX OIOP.

A.5.14 TpexmasTHUKOBas CKOJb3fIIas ONOpa COCTOMT HUX JBYX IUIUT (BEpXHEH M
HIDKHEH) €O c(epuYeCKMMH BOTHYTHIMH IIOBEPXHOCTSIMH W TpeX IIOJBYHOB (BEPXHETO,
HIOKHETO W BHYTPEHHET0) €O CepuuecKUMH MoBepXHOCTsMH. OOmmii BuUA u cxema
MOBEJCHUS TPEXMASITHUKOBOM CKOJIB3SIIEN ONOPHI MOKa3aHbl Ha pucyHke A.10.

A.5.15 OcoOeHHOCTH TIOBEACHUSI TPEXMAsTHUKOBOW CKOJB3SIICH OMOPHI 3aBUCAT OT
pazinycoB KPUBHU3HBI BEPXHUX M HIDKHHUX cdepuueckux noepxHocTed Ri, Ry, Rz u R4, a
TaKkKe BEIMYUH KOIPPUIIMCHTOB TPECHUS CKONBXKCHUS W1, Mo, M3 W (4 TIOI3YHOB IIO
c(hepruIECKUM IMTOBEPXHOCTSIM.

A.5.16 B TpexMasiTHUKOBBIX CKOJIB3AIIMX OMOpax, KaK U B JBYXMAasTHUKOBBIX, PAIUYyChI
chepruecKux BOTHYTBIX OBEPXHOCTEH U KOAPPUIIUEHTHI TPEHUS MOTYT OBITh OJIMHAKOBBIMU
WJIN Pa3HBIMH.

IIpumMeuaHue-B TpexXMasTHUKOBOU CKOJIB3SIIEH ONOPE PEAM30BaH MEXAaHU3M TPEX MAsATHUKOB,
noCJICA0BATCIIBHO BKIIIOUAKOIINUXCA B pa60Ty B 3aBUCHUMOCTU OT CHEKTPAJIbHOI'O0 COCTaBa W HMHTCHCUBHOCTH
celCMIYeCKuX BO3,Z[€ﬁCTBHﬁ. Ilo MEpC  YBCIMYCHHUA HCpeMeH.lCHI/Iﬁ TPCXMASATHUKOBBIX  OIOP 6yZ[yT
yBeNM4HBaThCS J(PQEKTHBHAS UIMHA MasTHUKA (YBEIMYMBATHCSA MEPHUON KOJIEOaHWU CYNepCTPYKTYpH) H
TOBHIMATHCS AP PEKTUBHOE IeMII(pHPOBaHUE.

A.5.17 KomOuHMpYsT 3HAa4YeHHS pPATUyCOB KPHUBH3HBI CEPUUECKUX TOBEPXHOCTEH U
K03 PUIIMEHTOB TpPEHHS CKOJBKEHHS MOXKHO 3alPOCKTUPOBATH TPEXMAasTHUKOBBIE CKOJB3SIIUE
OIOpbI, CHOCOOHBIE 3(D(MEKTHBHO CHHXKATh CEHCMHUYCCKHE HArpy3Kd Ha CYNEPCTPYKTYpy MpH
3eMJIETPSICEHHSIX C OYEHD BBICOKOW MHTEHCHBHOCTBIO M CO CJIOXHBIM CIICKTPAIbHBIM COCTABOM.

A.5.18 Bepudukanus 0XuIaeMOro CEHCMHUYECKOTO IMOBEJACHHS IPEACTABICHHBIX CHUCTEM C
MOMOIIBIO SKCIEPUMEHTABHBIX M AHAIUTHUYECKUX HCCIEMOBAHUN TMpPUBEAET K 0oJiee yBEPCHHOMY
00€eCIEYEHNIO UX CEMCMUYECKON HALEKHOCTH.
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1 — nuotcnas cmanvnas nauma co cghepuueckoti 602HYmMouU NOGEPXHOCMbIO, 2 — GEPXHAS
CManvbHas NAUMa co cghepuyeckoli 60SHYmMOoU N08EPXHOCMbIO, 3 — HUNCHULL NOI3VH CO
cghepuueckoll 602HYmMOU nogepxHocmvio; 4 — gepxHutl NoI3yH co chepuieckol 602HYMOU
NOBEPXHOCMbIO, 5 — BHYMPEeHHUU WAPHUPHBILL NON3YVH; 6 — mouka nosopoma

Pucynox A.10 — Obwuti 6uo u cxema nogedeHus mpexmasmuuKosoll onopbsl
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JIBYXMasiITHUKOBBIE CO
chepuyeckuMu
MOBEPXHOCTSIMHU
CKOJIBKEHHUS TIPH
R1=Ro m g1t

JIBYXMasiITHUKOBBIE CO
chepuyeckuMu
MOBEPXHOCTSIMHU
CKOJIBKEHHUS TIPH

Ri=R; u iy,

TPEXMAasTHUKOBBIE CO
chepraeckuMu
MOBEPXHOCTSIMU
CKOJIBXCHHUS
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CEHCMIYECKOTO PAaHOHMPOBAHMS, CEHCMHYHOCTh IUIOMIAAKH, Oami, ceficMHYeckoe BO3ZIEHCTBHE, aKceleporpaMma
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KO3 HUIMCHT TUHAMUYHOCTH, (popMa KoJeOaHu, celiCMOCTONKOCTh COOPYKEHHUS

45



HN3panue opuunaibHoe
Cgoa mpaBuJI
cn
31aHus celicMOCTONHKUE U CeiCMOM30IMPOBAHHbIE.

IIpaBuja npoeKTHpPOBaHUS

Tupax 9K3. 3aka3 Ne

46



