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BBEJIEHUE

Pa3paboTka HacToslIux Pexomengauuil npen-
NpUHATA C LIEJBIO PACHIMPEHUS HOPMATHMBHO-Me-
TOOMYECKO# 0a3bl, HEOOXOOAUMOHN 111 pacyeTa U
NPOECKTUPOBAHUA BBICOTHBIX 3AaHUU U COOPYXKE-
HUM, BXOASIUMX B COCTAB BBEICOTHBIX MHOTOMYHK-
LIMOHANBbHBIX KOMIUIEKCOB. 31eCh paccCMaTpUBaIOT-
Cd MUHUMaJbHbIC 3HAYEHUST HAIPY30K U BO3JECH-
CTBHUU, KOTOpble KaK NAOIOJHEHUE U YTOYHEHHUE
nooxkeHu CHull 2.01.07-85* «Harpy3axku U Bo3-
NEUCTBUS» U JIPYTUX JEUCTRBYIOLUMX HOPMATUBHBIX
NJOKYMEHTOB PEKOMEHAYETCSI MCIOMbL30BaTh IPHU
[MPOEKTUPOBAHUU HECYIUMX U OIPAKJAIOLIMX KOH-
CTPYKLIMM, OCHOBAHUN U (DYHIAMEHTOB 31aHUI U
COOPYXEHUM BBLICOTOU DoJiee 75 M.

OcHOBHbIe pac4deTHble mojioxeHus CHull
2.01.07 |1], MI'CH [3], a Takxe aApyrux 1o0KyMeH-
TOB, B KOTOPBIX PEIrJIaMEHTHUPVIOTCS OCHOBHBIE
BO3OECUCTBUA HA 3JaHUSA U COOPYKEHHsI, OCHOBA-
HbI Ha pe3yabTaTax, MOJYYEHHBIX K cepeaune 70-x
rogoBs. B OCHOBHOM 3TH HOpMATHBHBIEC JOKYMEHTHI
NpeaHa3HayeHbl U pacyeTa HeCYLUHUX KOHCTPYK-
UM HEBBICOKHX 3JAaHUM U COOPYXEHUU, UMEIO-
HIUX TIPOCTYIO MEOMETPUYECKYIO (POPMY.

[Ipn paspaborke pasnena «Harpy3ku M BO3-
neuctusi» MI'CH [4], a Taxcke BacTogiux Peko-
MEHIALIUN YYTEHBI KOHCTPYKTUBHbIE U PYHKLHO-
HaJIBHBIE OCOOEHHOCTH BBICOTHBIX 3{aHUM, a TaK-
K€ TIOCHEAHUE BKCIIEPUMEHTAJIbHbBIE U TEOPETU-
YyeCKHE pe3yabTaThl, [IOAYYEHHBIE KaK B Poccuu,
TaK ¥ 3apyOexXoM. 31eCh B IEPBYIO oUepelb HEOO-
XOJIUMO OTMETUTD ClleaVIOlIEE.

PasHOMepHO pacnpenesieHHbIE
BpeMEHHbIE HAIPY3KH

Iipu noaroroBke 1a0i1. 2.1 «HopMaTuBHEBIE 3HA-
YyeHUs] paBHOMEPHO pacrpeneeHHbIX BpeMeHHbIX
HATPY30K Ha TINIUTBHI [AE€PEKPBITUMU, ITOKPHLITUS U
JJECTHHUIILI» J1S TIOMEUICHU M, BXOASLLINX B COCTaB
MHOTO(PYHKUHOHAABHbIX BHICOTHBIX 3JAHUN U KOM-
JIEKCOB, ObIIM UCIIOJAB30BaHbl JaHHble TAdN. 3
CHull 2.01.07 [1]; naHHBbIE, oJiydeHHbBIE Ha OC-
HOBE OIIbITA [MPOCKTUPOBAHYS BbLICOTHBIX 3[JaHUI,
a TaKXKe HOPMAaTHMBHbBIE 3HA4YEHUS, NPUHATHIE HA
OCHOBE MEXJIYHAPOJHBIX HOPM U CTaHAapToB |13],
[15] ¥ cKOppeKTUpPOBaHHbIE C YYETOM METOIOJIO-
ruu CHull 2.01.07 pig tex noMelieHUn, mJist KO-
TOpbIX coOTBeTCTBYIOLIME 3HAUeHUsS B CHull ort-
CYTCTBVIOT.

CHeronpble HATPY3KH

YTO4YHEHO pacyeTHOE 3HAYEHUE BECA CHETOBOTO
[TOKpoBa B MockBe. YUTEHO CHUXEHUE CHETOBOMU
HAMPY3KH HA ITOKPBLITUAX BLICOTHBIX 3IAHU, UME-
IOILUX Masible YKAOHB! (10 20 %).

4

BeTpoBbie HArpy3Ku

BDKCHepUMeHTAJIbHbIEC JAHHbIE, ITOJIVIEHHbIE 3a
rnocacaHue 25 aeT, MoKasblBaT, YTO [IPUHSATHIE B
CHulI 2.01.07 3HadyeHuUst a3pOaAMHAMUYECKUX KO-
SPPULIMECHTOB, @ TaKXE CYIUECTBYOLWAS METOIU-
Ka HOpMUPOBAHMS MTYJABCALIMOHHOM COCTABJISIOLEH
BETPOBOW HAIpPy3KW HE MOIYT HEIOCPENCTBEHHO
MCITOJIb30BAThCd TIPH MPOCKTUPOBAHUM OIpakia-
FOUIMX KOHCTPYKIWHU W HYXXKAAKOTCA 4151 2TOTO pac-
YETHOIO CJiyyas B ONpeac/eHHbIX KOPPEKTUPOB-
Ke, JeTaau3aluu U gonojiHeHun. Hexkortopble U3
ATUX Pe3yJbTAaTOB OBUIM YUTEHBI NPHU IIOATOTOBKE
YKa3aHHbIX JOKYMEHTOB.

B pasnene «Harpy3ku u Bo3neicreusa» MI'CH
|3] BBeA€HBI TpeOOBaHUS T10 YUETY PE30HAHCHOIO
BUXPEBOTO BO30YXICHUS! BHICOTHBIX 3/IaHUM, 4 TaK-
K€ YKa3aHNEe HeOOXOAMMOCTU MPOBEPKU I1OSBJIEC-
HUS a3pOIMHAMUYECKH HEYCTOMYMBLIX KOJICOAHU
TUTIA TaJIONHUpPOBaHUS U AuBepreHUMU. IlogodOHbIe
A3POYIIPYIYe IBJIEHUS BOZHUKAIOT B NPOTIKEHHBIX
COOPYXXeHMIX (MOCTBI, DalIHHK, FrajIepen) U HE pac-
CMATPUBAKOTCH MPU NPOCKTUPOBAHUU HEBBICOKUX
3naHui. OQHAKO, KakK MoKa3alu pe3yibTaTbl 3KC-
MEPUMEHTANIbHBIX UCCICAOBAHUM 3/IaHUM BbICOTOM
oomnee 250 M, B TOM 4YUCJEe BO3BOAUMBIX B Moc-
KBe€, I10100HbIE BO3ACHCTBUS HEOOXOIUMO YYUTDI-
BaTh [IPpU UX NPOCKTUPOBAHUMU.

B pasnene «Harpy3ku m Bo3nercteusi» MI'CH
|3] oTMeUYeHO Takoke, YTO MOECJIbHbBIC a3pOaMHa-
MUYECKHUE UCIIBITAHUA HEOOXOAMMO BBIIIOJHSTH B
CICLHUAJIM3UPOBAHHBIX A3pOJMHAMUYECKUX TpyDax,
B KOTOPBIX MOJCJAUPYETCS CTPYKTYPA PEATIBHBIX BET-
POBBIX PEXKUMOB IS MECTA CTPOUTEIbCTBA. 31€ECh
B I[IEPBYIO o4Yepeab UMEETCSI B BUIY, YTO MPU I1pO-
BEASHUH 3THX SKCIIEPUMEHTANILHEBIX UCCIICAOBAHUU
JOJDKHBI OBITb CMOAECTUPOBAHBLI BEPTUKAIBHBIN 'Pa-
OUECHT CKOPOCTH BETPA U JHEPTECTUYECKUH CIIEKTD
ce IYJIbCALIMOHHOU COCTaBJSIIOILIC. DTHU 3D DEKThI
OCOOEHHO BaXHO YYHUTHIBATHL I[IPU ONPEACICHUU
pacyeTHOM BETPOBOU HArPy3KU, NEUCTBYIOLIEH Ha
OrpaKaaroluue KOHCTPYKLIMU, a TAKXKe ITPU OLIEH-
Ke KOMGOPTHOCTHU MeIueXoaHbIX 30H. OTMETUM, 4YTO
CYLIECTBVIOLLAS METOAMKA pacyeTa 3/aHUM HA NEH -
CTBUE IIYJIBCAIIUOHHOU COCTABJISIIOLIECH C DOCTa-
TOYHOU CTEMEHBLIO HANEXKHOCTU MOXET OBITh HC-
[TOJIb30BAHA UL OUEHKH YCUJIVM U [TIEPEMELIEHUN,
BO3HUKAIOLIMX B HECYIIMX KOHCTPYKHMAX, OCHO-
BAHUSAX U QYHAAMEHTAX 30AHUNA.

CelicMHYeCKHe Harpy3kH

CHull I1-7-81* «CtpouTeibcTBO B CEUCMU-
YEeCKHUX paroHax» perjlaMeHTUPYET OIIpCleieHUe
Harpy3oK, IIpOeKTHbBIE pa3padOTKM KOHCTPYKTHB-
HBIX MEPOIIPUSITUN U CTPOUTEILCTBO 3JAHUU BbI-
cotoii 1o 25—30 3Taxell HayuHas ¢ 7-0aNJIbHOU
pacyeTHON MHTeHCUBHOCTH. OINHAKO vXKe IJId 31a-



HUH BbICOTOI Oosniee 16 staxeidt nmo CHwuIl 1I-7
TPEOYETCSl BBIMOJHATL YTOYHEHHBIE PACUYEThl BO
BpEMEHHOU 0071aCTU Ha peaJIbHbIE aKCeaeporpaM-
Mbl, MOAEAHPYS [pOTEKaAlUe JUHAMHUUYECKHEC
[IPOLIECCHI BO BPEMEHMU.

Pernamentupyiouiue tpedosanug CHull 11-7
OCHOBAHBI Ha aHaJIM3¢e OIbITA NOBEJEHNI paccMar-
PMBAEMBIX 31aHUN BO BpEMS 3E€MJIETPSICEHUN.

[To vneonorun CHull 11-7 [2] u CI1 31-114 |26]
BO BpEMS 3eMJICTPSCEHUS B 3JAHUSX AOTIYCKAeTCs
PAa3BUTUE OMPENCIEHHOIo0 00beMa IIACTUYECKUX
aeopMaryit, KOTOpble HE NMPUBOAIT K €ro 00py-
HICHHIO, THOEJU JII0JEU U MOpUE LIEHHOIO 000py-
NOBAHUA.

B HacTosiluee BpeMst OIBIT [IOBEAEHUS BLICOT-
HbIX 30aHUH (0onee 35—40 3Taxen) Bo BpeMs 3eM-
JEeTpsICEHMU aaxe npu 6osee ca1aboll MHTEH-
CUBHOCTH B 5—6 0a/JIOB OTCYTCTBYET.

Cornacno kaptamM OCP 1997 r. MockBa pac-
[TOJIOXKEHA B 5-0aJUIbHOM 30HE ISl CPEAHUX IPYH-
TtoB Il KaTeropuu no upconoruu CHull 11-7. Jdaa
YYACTKOB TEPPUTOPUU MOCKBBI CO CJTa0bIMU IPYH-
Tamy, oTHocssuuMucs K 11 xkareropnm no CHull
11-7, MHTEHCHBHOCTb CEMCMUYECKOTO BO3AEUCTBUA
YBEJIUUYUBACTCS HA OJUH Oaylyl U NPUHUMAETCH

pasHoi 6 OayuiaM. g Oojiee TBEPIBIX IPYHTOB,
oTHocsMXCa K | kareropuun no CHull I1-7, uH-
TEHCHUBHOCTbL CEICMHMYECKOTIO BO3JAEHCTBUS, HA0DO-
pPOT, YMEHLIIAECTCH HA 0aJUl U NIPUHUMAETCS pPaB-
HOH 4 DaJjLtaM.

CeMCMHUYECKUE IBMXKEHUS TPYHTa Ha TEPpHU-
TOpUU MOCKBBI HOCAT HU3KOYACTOTHLIA XapaKTep
o 1—1,5 I'u v onpenenexnsl BOAHAMY IJTMHOM COT-
HU METPOB, PACNPOCTPAHSIOUIUMUCS OT OYaroB
Bpanuckoro pa3znoma B Kapnarax. Takoi iuHHO-
BOJTHOBBIU XapakKTep CEHCMHUYECKOTO ABUKEHUS
I'PpYHTA MMEET MaJible, OJIM3KUE K HVYII0O pOTally-
OHHBbIE (BpaulareJIbHbIC) MapaMeTPhl U OIPEaes -
€T B OCHOBHOM IWJaTaLUOHHBIE (ITOCTVIIATENb-
HbI€) XapPaKTEPUCTUKHU CEUCMUYECKOTO BO3ACH-
cTBUA. I1pOoaoIKUTENBHOCTL 3TUX KOJIe0aHU I 10C-
TUraeT MUHYTBI U 00JIEE.

IIeproabl COOCTBEHHBIX KoJeDaHUN paccMar-
PHUBAEMbIX BBICOTHBIX 3JaHUU UMEIOT 3HAYEHUS OT
| no 6—8 cek, T.e. UX YaCTOTHI PACITIOJIOXEHB!I B
TOM XK€ AHalta30HE, YTO U YAaCTOThI CEUCMUYECKUX
KoJeO0aHMM TPYHTA, YTO MIPUBOJIUT K MAKCUMAJIb-
HBIM IMHAMUYECKUM >PPeKTaM, YCUJIEHHBLIM
OOJIBLLION NTPOAO/EKUTETHLHOCTHIO PACCMATPUBACMBIX
[IPOLIECCOB BO BPEMEHMU.



1 ObIIUE ITOJOXEHUA

1.1 B Hacrog1ux PexoMeHausax paccMaTpu-
BalOTCSI MUHUMAJIbHBIC 3HAUEHUS Harpy3oK U BO3-
NEMCTBUH, a4 TAKXKE MX COUYETAaHUSA, KOTOPbBIE HE-
O0XOAUMO YUUATHIBATH TIPU MPOCKTUPOBAHUN BbI-
COTHBIX 31aHUU U KOMIUIEKCOB Hapsay C [TOJOXKE-
HussMu [TOCT [6] v apyrux HOpMaTHMBHBIX J1IOKY-
MEHTOB.

1.2 1lpu npoeKTHpPOBAHNM BLICOTHBIX 3AaHUM
A KOMILJIEKCOB HEOOXOAMMO YYUTBIBATH HAIPY3KH
M BO3AeHCTBUS, nepeyuciaeHHole B nl. 1.4 — 1.9
CHull [1], a Takke ykazanHsie B MI'CH 4], B
OCHOBHBLIX Y OCOOBIX COUYETAHMAX, OMPENEIIEMbIX
C YYETOM pealU3allyM HanbdoJiee HeOs1aronpusT-
HBIX YCJIOBUM pabOTbhl KOHCTPYKTUBHBIX 3JIEMCH-
TOB 31aHUA.

KoadpdpuuueHTrs COYETAHMNA OCHOBHBIX HArpy-
30K OIIPEICISIOTCS B COOTBETCTBHU C YKA3aHUI-
Mu 11, 1.12 CHull |1].

IIpyu 3TOM B KayeCTBE OJHOI'0 M3 OCHOBHBIX
COYeTaHUM HEOOXOAMMO PaCCMOTPETh COBMECTHOE
NEVCTBUE IMOCTOSIHHBIX, MIUTEJIBHOU U BETPOBOM
Harpy3okK, IpMHUMaeMbIX 0€3 y4eTa IMOHUKAKILIIUX
KO3(pPHUUUEHTOB COYETAHUIA.

1.3 I'lpyu npoeKTUPOBAHUM 1 PACYETE BBICOTHDIX
3MaHUMA HEOOXOOUMO VUMTHIBATH OCOObLIE BO3INCH-
CTBUSI, BO3HUKAIOUIMYE ITPH JIOKATBHBIX Pa3pylleHHU -
IX HECYLUMX KOHCTPYKLIMU B PE3YABTATE TIPUPONHBIX
M aHTPOIOTreHHbIX Ype3BbidMavHbIX cuTtyauuun (HC).

K ocoObIM BO3NENCTBUSIM OTHOCATCS . CEVCMU -
YyeCKUEe BO3ACUCTBUSA, 00PA30OBAHUE KaPCTOBBIX
BOPOHOK, TIPOBAJIOB B OCHOBAHUAX 3[aHUU, B3PHI-
BBl CHAPYXU HUJIHU BHYTPU COOPYXEHUS, ITOXaAPHI,
aBapuu U pa3pyUuICHUE HECYWMX KOHCTPYKUHHU
BCJIEACTBUE JAe(PEKTOB B MaTepUasiax, HEKQ4YeCTBEH -
HOTO NPOU3BOACTBA PadoOT.

IIlpu pacuere 31aHUK HA OCODOE COYETAHUE
Harpy3oK HeOOXOAUMO YYUTHIBATHL ITOCTOSIHHELIE,
IJIUTEJABHBIE U OJHO M3 IEPESUYUCIIEHHBIX BO3IEH-

CTBUM C KO3((pHULHMEHTAMH COYECTAHUM, YKa3aH-
HbiMU B 11. 1.12 CHull [1].

2 PABHOMEPHO PACITPEAEJIEHHBIE
BPEMEHHBIE HAI'PY3KH

2.1 HopMmaTuBHBIE 3HAYE€HUS PABHOMEPHO pac-
MpeJeIeHHBIX BDEMEHHBIX HAIPY30K Ha MEPEKPhI-
TUSl, NOKPBITUSL U JECTHUIIBI CIAEAYEeT IIPUHUMATD
o Taon. 2.1.

Taoawmwia 2.1

HopmaTHBHBIE 3HAYEeHHS PABHOMEPHO pacripejie/ieHHbIX BPEMEHHBIX HAIpy30K
HA MEPEKPbITHS, MOKPHITUS H JECTHHIEI

(mortondenue K tadonuue 3 CHull 2.01.07 [1])

No HopMmatnBHBIE 3HaueHUS HAIPY30K
I'I.I;. [ loMeieHus p, kIla (xrc/m?)
IHOTHOC IMNMOHNAKECHHOC
1 Oducel, yuebHbIE MOMEUICHUS 2,0(200) 0,7(70)
2 [ToMelueHUS yapexaeHUN ObITOBOTO OOCHYXMBAHUSA HaceJIeHUS He Menee He MeHee
(TIApUKMAaXEpCKue, atenbe WU T.01.) 2,0(200) 1,0(100)
3 TexXHUUECKHUE 3TaXKU He meHee He meHee
10,0(1000) 4 ((400)
4 TaHueBanbHbBIE 3aibl, PUTHEC-LCHTPLI, OUIbIPAHBIE U T.II. 4.0(400) 1,4(140)
J Bectuowonu, ¢doiie 1 KOpUAOPLI [1E€PBOTO 3Taxa 4.0(400) 1,4(140)
6 JleCTHULIBI U BXOJbI 5,0(500) 1,8(180)
7 ToproBbie cKJ1abl He menee He MmeHee
5,0(500) 1,8(180)
8 YeprayHple nmoMeleHusl 0,7(70) —
9 [Tog3eMHBIE aBTOCTOSIHKH He MeHee He MmeHee
3,5(350) 1,5(150)
i0 KapHu3bl 1,4(140) —




2.2 HopMmaTuBHbIe 3HAUYEHMST HArpy30K Ha pU-
reJId U TUIMTHI TIEPEKPHITUN B XKUIIBIX MTOMELIEHMAX
OT BECA BPEMEHHBIX MMEPErOPOAOK JOTTYCKACTCS YUU-
ThIBaTb KaK paBHOMEPHO pacripeceHHbIE 100aBO4 -
Hble Harpy3Ku, [IPUHUMAEMbIE Ha OCHOBAHUHU PaC-
yeta U1 NPEeaIosgaraéMbIX CXeM pasMelleHNs Jie-
peropoaok, Ho He MmeHee 1,0 kIla (100 krc/m?).

2.3 HopmaTuBHbIE 3HAYEHUS TOPU3OHTANbHBIX
Harpy3o0K Ha IMOPYYHU IIepuJI JECTHUIL U OAJIKOHOB
[Ip1 OTCYTCTBUMU CTICLIMAJIbHBIX TPEOOBAHUM CIIEAY-
eT NpuHUMaTh paBHbiMHU 0,8 KH/M (80 Krc/m).

2.4 J]114 BbICOTHbBIX 31aHHUH HEOOXOIUMO yUu-
TBIBATH KDATKOBPEMEHHbIE HATPYV3KU:

- Ha MNOKPbLITUE OT aBApUHHO-CracaTeabHOU
KaOUHBI ITOXKAPHOTO BEPTOJIETA;

- Ha MOKPHLITUS CTUNOOATHBIX U I[10A3EMHDIX
yacTe 3JaHMUU OT TPAHCIIOPTHBIX CPEACTB U IIO-
XKApHOT O aBTOTPAHCITOPTA.

DTU HArpy3KU ciaenayeT NPUHUMATh B COOTBET-
CTBUHU C TEXHUYCCKUMU JAHHBIMU TPAHCIIOPTHDLIX
CpeJICTB UJIN B COOTBETCTBMU C TEXHUYECKUM 3a-
NaHveM Ha [NPOEKTUPOBAHMUE.

PacueT Harpy3ok Ha CcTU00aT OT MOXApHOIA
TeXHUKU npousBoaurcs cornacio MI'CH [5].

[Inomanky o1 criacateNnbHbIX KAOUH U TToXap-
HBIX BEPTOJICTOB CAEAYET MPOEKTUPOBATH HA MOKPbHI-
TUU 30aHUN cornacHo npuinoxenur 14.2 k MI'CH
[4]. TInowanku ansg cnacaTeibHbIX KAOUMH AOJKHDI
pa3MelaThca Ha Kaxble HerfonHbie 1000 M2 mo-
1AM KpPOB/JIMY 3JaHUSI, UMETh PasMepbl HE MeHee
5X5 M U NNIPOEKTUPOBATHCS U3 pacyeTa OOILUEH Ha-

rpy3ku KaOMHBI 2500 Kr, yaAeJbHOH HArpy3Ku —
no 2,5 kr/cm?.

B cayyae npyuMeHEeHUA TOXKAPHbBIX BEPTOJIETOB
JUTISL CIIACEHMS JII0JCH cornacHo [4] ruromanka jaost-
XHa HMMETb pazmepbl He MeHee 20X20 M, Haxo-
OWUTBCS Ha paccTtossHUU He MeHee 30 M OT OuU-
JKAULLIEro BBICTYIIA CTEHBI M HE MeHee 15 M OT Kpas
MMOKPbITUSL.

Hpumewanue. Ctarnyeckasi Harpyska sl BEPTONAETOB
xnacca K-32 cocrasnser 11 T, amHamudeckasgs — 22 1. Cra-
TUYECKasl Harpy3Ka uid BeproneToB Ki1acca MU-17 cocras-
ndget 12 T, tMHAMU4Yeckasa — 24 T.

l1pu pacyere HArpy3KM Ha NNOKPHITUE HEODXO-
AAMO YYUTBHIBATH CTATUYECKYIO U AMHAMHUYECKYIO
Harpys3Ku.

2.5 g parpy30K, yKasaHHbIX B Ta0J1. 2.1, ciie-
AVET HNPUHUMATL KOYPOULMECHT HANECXKHOCTU [10
Harpy3Ke Y, COIJIaCHO I1. 3.7 CHull 2.01.07 [1].

[lpu nnoproroske tabna. 2.1, koropasd CAYXUT
nonosaHeHuem tadn. 3 CHull |1}, Obi1n ucrionnb-
30BaHbl KaAK OTE€YECTBEHHBIN OIBIT IIPOEKTUPOBA-
HUS BBICOTHLIX 3JaHUH, TaK M 3apyOeXHBIM OINbIT
HOPMUDPOBAHUSY PaBHOMEPHO paclpeacacHHbIX
BPEMCHHbIX HArpy30K Ha IIEPEKPBITHUS 3LAHUN U
[IOMEIIEHUN pa3IMYHOro Ha3HauyeHus. /1jist OCHOB-
HbIX TUIIOB I[IOMECIUICHUM, KOTOPhIE MOTYT BXOAUTh
B COCTAaB MHOIOMYHKIMOHAJIBHBIX BLICOTHBIX 3/1a-
HUM U KOMIUIEKCOB, 3apyOexXHbic aHAJIOTU paB-
HOMEPHO pacCIIpeAc/ICHHBIX BPEMEHHBIX HArpy3ok
Ha NEPEKPhITUS NTPUBOISITCS B Ta0I. 2.2.

Tabnuuma 2.2

JHAYEeHUS MUHHMAJIBHBIX PABHOMEPHO pacHpeeeHHbIX BPeMEHHBbIX HArpy3o0K
B cooTBeTCTBHH ¢ TpeOoBannsamu ANSI/ASCE 7-98 [15] n IBC 2003 [13]

No 3HaueHyst Harpy3ok p, Klla
T Homeuwenus
ANSI/ASCE 7-98 IBC 2003
] AKuneie (Ha oHY WU ABE CEMBH):

HEXMIbIE MaHcapIbl 0€3 cKIagoB 0,48 0,48
HEXWJIbIe MaHCapAbl CO CKaagaMu 0,96 0,96
XKHJIble MaHCapAbl U CHaNbHbIC ITOMELUCH s 1,44 1,44
BCE OCTAJbHbIC MOMCLIEHUS, KPOME JIECTHUL U OATKOHOB 2,40 2,40

2 HIkojibl:
KJ1ACCHBIC NMOMERICHUS 1,92 1,92
KOpUaopbl Haj 1-M 3TaXom 3,83 3,83
KOpUaopkl 1-ro 3taxa 4.79 4.79
3 ['OCTUHWNIILI U MHOTOKBapTHUPHLIE 10OMA.
JNTUYHBIE KOMHAThl ¥ KOPUAODI 2.40 2,40
o0lIECTBEHHbIE MOMELIEHNUSI U KOPUAOPDI 4,79 4,79
— - ~ I
4 Po3HWYHLIE YHUBEPMATU:
|-i1 aTax 4.79 4.79
BEPXHHE 3TaXU 3,59 3,59
XOJJIbl, BCE BTAXU 6,00 6,00




Okonuarnue mabauust 2.2

W3 cpaBHEHUS JaHHBIX COOTBETCTBYIOILMX TTYH-
KTOB Ta0I. 2.1 v 2.2 cnenyer, 4TO JUIA OOJBIIHUH-
CTBa ITOMELIEHUN INPUHSTHIE HOPMATHUBHBIC 3Ha-
YEHUS PAaBHOMEPHO paclpelc/IEHHBIX BPEMEHHbIX
HAarpy3o0K IpakKTU4YECKU COBIIAJAIOT, OJHAKO UME-
€TCA PsAA CYLIECTBEHHbBIX OTJIMYMU, CBA3AHHEBIX C
[MPOEKTUPOBAHUEM BbLICOTHbIX 3aHN.

Ha oCHOBe 0T€YyecTBEHHOTO OIIBITA NPOCKTU-
POBAHUSA TPENTOXKECHO CYIUECTBEHHO YBEIUYUTH
HOPMATUBHBIE 3HAYCHUsT HAIrPy3KU Ha TEXHHUYEC-
KHUE ITaXU, Ile pacliojararoTcd TAXKEN0€ TEXHO-
JOTUYECKOE ODOpyNOBaHUE M CPeACTBA MPOTUBO-
[TO>KApHOMU 3allIUTHI.

8

No JHauYeHUs Harpy3ok p, Klla
i [ToMemieHUs u _
ANSI/ASCE 7-98 [BC 2003
5 OOLLECTBEHHbIE ITAXKU:
O(pUCHI 2.40 2.4()
KOMIIbIOTEPHBIE MOMELLIECHUS 4.79 479
6 Kopuaopsl, KpoMe yKa3aHHbIX B JIPYTHUX HYHKTaXxX 4.79 4.79
7 JIeCTHHLIBI U BXOJIBI 479 479
8 lanueBaibHAIC 3376l U CIIOPT3a/1bl 4,79 4.79
g Kerenn0aHbl, OMIbSpAHbIC U T.II. MECTA OTAbIXA 3,59 3,59
10 | Bectudronu, doite n1 kopuaopsl 1-ro staxa 4.79 4,79
11 | Toprosbie cKiaibi:
JIETKNE 6,00 6,00
TSIXKEAble 11,97 11,97
12 [ Tapaxu (TOJIBKO OISt NETKOBBLIX MAalllVH) 2.4 1,92
13 | KapHu3sr — 2.87
14 | boapHULLI:
OlicpallMOHHbIC, abOpaATOPUU 2,87 2,87
KaOUHETHI 1,92 1,92
OONBHUYHBIE ITaj1aThl 1,92 1,92
KOPUIOpBI Hag 1-M 3TaXOoM 3,83 3,83
15 | CronoBble U pecTOpaHb! 4,79 4,79
16 | bubnuorteku:
YUTAJIbHBIE 3aJbI 2 .87 2,87
KHUTOXpaHWIUILIA 7,18 7,18
KOPMIAOPBI Haz 1-M 3TaxoMm 3,83 3,83
17 | 3anbsl coOOpanMil N COBCLUAHUM, 3PUTE/IBHBIE:
C NIPUKpPEIUIEHHBIMU CUACHbAMU 2.87 2,87
BECTUOIOH 4.79 4.79
C MepPeaBWKHBIMM MECTAMMU 4,79 4,79
TPUOVYHBI 4.79 6,00
MMOJbI CLIEHBI 7.18 6,00
[MPOXEKTOPHBIE, MOMCUICHUS YIIPAaBICHUS — 2.40

HeckonbKO yBEJIUUYEHB] T10 CPABHEHUIO C IIPE-
)KHUMHM 3HAYEHUSIMU M € JAHHBIMU MEXIYHAPO/I-
HbIX HOPM Harpy3kKM Ha JICCTHUIIbI M BXOJbI, KO-
TOPBIE CJYXKAT HOYTIMU 3BaKyalUMd M3 30aHUS B
CJIy4ae BO3HUKHOBEHUS YPE3BBIYAMHBIX CUTYAllUH
(rioxapa, aBapyuiHbBIX BO3JEUCTBUU U T.I1.).

YkazaHHoe B Ta01. 2.1 HOpMATHUBHOE 3HAYCHUE
Harpy3o0K JJIS1 MOA3EMHBIX aBTOCTOSIHOK U MHOTO-
oTakHbIx rapaxeit 3,5 kIla (350 krc/M?) cOOTBET-
cTByeT NpuHsITOMY B EBporne mo HopMmaM DIN 1053,
a TAKXKE OTEYECCTBEHHOMY OIBITY MPOEKTUPOBAHUS
B TOM CJIy4ae, €CAM Ha STaXe pa3sMeliaroTcsi aBTo-
MOOIWIM C JOIYCKAaeMOU IMOJIHOM Maccou a0 2,5 T.



JInsg pacyeTa TAWUT NEPEKPBITUU M OaANOK
IMOABE3NHBIX NMYTEH U paMIl PEKOMEHAYETCSt NPU-
HHUMAaTb HOPMATUBHYIO PABHOMEPHO pacrnpenesieH-
Hyto Harpy3ky 5 kIla (500 krc/m?).

BeeneHMe MOHMXKAKOLIETO KOSPPUILIMEHTA CO-
YeTaHMH Y, K HOPMATUBHBLIM 3HAYEHUSIM Harpy-
30K cornacHo 1. 3.9 CHull [1] ang nomeuleHuUi
[IOJA3€MHBIX aBTOCTOSSHOK Y MHOTOJTAaXXHBIX rapa-
Xel HeleaecoobpasHo.

3 CHEI'OBbBIE HAI'PY3KH

3.1 IlonHoe pacyeTHOE 3HAYEHUEC CHETrOBOU
Harpy3ky S Ha FOpMU3OHTAJIBHYIO [IPOCKIIMIO IO-
KPBITUM 3[JaHUK OIPEACNsIeTCSd B COOTBETCTBUU C
|1] xak pacuyeTHOe 3HayeHUE Beca CHErOBOIO ITO-
kposa (BCII) Ha 1 M? rOpU30HTAJILHOI TTOBEPX-
HOCTH 3€MJIM S, YMHOXEHHOE Ha KOOPPULIUEHT
I rIepexona oT %Cl’[ 3eMJIU K CHEIOBOM Harpyske
Ha MOKPbITUE

S=35 - u. (3.1)

3.2 B xayecTBe pacyeTHOro 3Ha4YeHusd .S , 11pH
MPOEKTUPOBAHUHU BBICOTHBIX 3JaHUHN CICAYET [IPU-
HUMAaTh IMpEBbIILIAEMbIN B CpeaHEM OAUH pa3 B J0
JIET €XXEeTOJAHBIM MAKCUMYM BeCa CHEITOBOI'O [TOKPO-
Ba, OIIpEeAEHAsdEeMbIN 110 AaHHBIM MapIUPYTHBIX CHE-
rOChEMOK O 3aracax BOJAbl Ha 3alUMILIEHHBIX OT IIpsi-
MOI'0 BO3JICUCTBUSA BETPA yYACTKAX MECTHOCTHU 3a
[iepuon He MeHee 30 Jer.

3.3 Ha ocHOBe aHanu3a METEOPOJIOTMYECKMX
JAHHBIX JUIA ABEHANLATH CTAHIIMN U TOCTOB MOCK-
Bbl 1 MOCKOBCKOW 0O0JIaCTH C psiaaMu HaOJIIoae-
HU oT 33 10 94 neT BBIABJAECHO, UTO pacyeTHOe
3HAYEHUE BECAa CHENOBOTO MTOKPOBA C MTOBTOPSIEMOC-
TbIO B CPE€IHEM OJUH pa3 B 2J JE€T COCTABISET S

= 1,80 kIla (180 xrc/m?%) u c HOBTOpHeMOCTbIO B
cpeiHeM OAMH pa3 B S0 jer — Sg 2,00 xlla
(200 krc/M?) mpu cperHeM 3HaYeHUU 105 KIC/M?
u cpenHeM Koadduimedre sapuamuun v = 31 %.

B kayecTBe pacyeTHOro 3HAYEHUS BECA CHETO-
BOT'O IMTOKPOBa JUISI MOKPBITUM BBICOTHBIX 3JaHUH B
Mockse B cootBeTcTBMU € 1. 4.19 MI'CH [4] peko-
MeHayeTcst NPUHATEL S, = 2,0 klla (200 Krc/m?).

3.4 PacuyeTHbIC 3Haquuﬂ CHErOBOM Harpy3ku
Ha [TOKPbITHS BbICOTHbIX 3JaHUH ClielyeT paccMar-
pHBaTbh KAaK KpaTKOBpEeMEHHBbIE U INPUHUMATH B
COOTBETCTBUM C TpeboBaHUsIMU pa3aena S CHull
2.01.07.

3.5 119 NOKpLITUN 30aHUM, paACIONOXEHHbBIX
Ha BbIcOTe Oonee 75 M, ¢ ykiioHaMUu jao 20 % xo-
3(@UIIMEHT U, VCTAHOBJEHHBbIH B COOTBETCTBUU
C yKazaHusaMu cxeM 1, 2, 5 u 6 00s43aTenbHOro
npui. 3* xk CHull 2.01.07, nonyckaeTcst CHUXKATh
YMHOXEHHUEM Ha kKoadpduuueHrt, paBHbI 0,6,
KOTOPbBIM B LIEJIOM YYUTHIBACT OOLLME 3aKOHOMEDP-
HOCTH CHMXKEHMS CHErOBOW HAarpy3KM B 3aBUCHU-

MOCTHU OT BbICOTHI [TOKPBITHUS U JaHHBIE [ 1] 0 cpen-
HUX CKOPOCTSX BETpPa B 3UMHUU TIEPHUO/I.

3.6 HakorieHUe CHEerooT/IOXKEHUI B MECTaX T1e-
peraza BbICOT U Y IapareToB BHICOTHBIX 3/ITaHUH, a
TAKKE HA NOKPBITUAX, 3aLIULIECHHBIX OT IMPAMOTO
BO3IEUCTBUSA BETpa COCCAHUMH OOJiee BBICOKUMH
3TAHUSAMMU, 3aBUCUT OT (POPMBI TTOKPBITUS, IEpe-
rnajga BBICOT, OT OpUEHTAllMU 3JIaHUS 1O OTHOIILIE-
HUK K TFOCIIOACTBYIOUIMM HAIIPABICHUSAM 3UMHUX
BETPOB, OT TEMIIEPATYPHI BO3/IyXa U CKOPOCTU BET-
pa IpUu CHEeroriagax, OT OKpy Kawuiey 3aCTPOUKHU U
psi1a Apyrux pakTopos. B COOTBETCTBUM € 1T, 3.5* | ]
CHOC CHEra BETPOM C TAKMX YHACTKOB TIOKPBITUH
HE YUUTBLIBACTCS U IMOHUXKAIOLINX KO3PPUIIMEHTOB
K pacyeTHbLIM 3HAYEHUSM CHEIOBOM HATrpPy3KMU HE
YCTAHaBIUBAETCHA. 10 Xe OTHOCUTCH U K CXeMaM
MOKPBITUN 00Jiee CIIOXKHOU (POPMBL.

3.7 HopmarnBHOE 3HAaYeHUE CHErOBOM HArpy3-

KU S, CJICAYCT OINpeneasiTb B COOTBETCTBUM C
m. 5.7 CHull 2.01.07 {1].

4 BETPOBBIE HAI'PY3KH

4.1 Knaccudukanusa BeTpoBbIX HAIPY30K

Harpy3ku u BO3JI€HCTBHS1, BOBHUKAIOLUE [IPpU
B3aUMOIEUCTBUM BETPaA CO CTPOUTENBHBIMU KOH-
CTPYKLIMSIMU, I10 CBOEH IIPUPOAE MOXKHO paslic-
JIUTH Ha J1Ba TUIIA:

- BO3JICUCTBUSA, CBA3AHHEBIE C HEITOCPEACTBEH -
HbIM JEUCTBUEM HA 3DAHUI U COOPYXEHUSA MaK-
CUMAJIbHBIX JJI8 MECTa CTPOUTENLCTBA YparaHHBIX
BETPOB,;

- BO3JECUCTBUS, BBI3bIBAIOILIUE HUHTCHCUBHEIC
a’poyIpyrue U HEeyCTOMYUBLIE HU3THMOHBIE, KPY-
TUJIBHbIE U U3TUOHO-KPYTUJIbHbBIE KOJICOAHUS.

Bo3neicTBUs mepBOro THIIA HA3bIBAKOTCA pac-
YETHOU BETPOBOU HATPY3KOM, U OHA MOApA3AECIIACT-
CS Ha CPEAHIOIO U ITYJICALIMOHHYIO COCTABIISAIOILME.

K KoJjiebaHUsIM BTOPOrO TUIIA OTHOCHTCS pa3-
JIMYHBIE (POPMbI a3POAUMHAMUYECKON HEYCTOMUMU -
BOCTHU COOPYXEHUMN (B 4YACTHOCTH, IIPUMEHUTE/Ib-
HO K BBICOKMM 3IaHUSIM 3TO MOTYT OBITH TaJIOIU-
pOBAaHME U JUBEPreHLMS), a TAKXKE KoJeDaHU4,
CBSI3AHHBIC CO CPbIBOM BUXPEN C BHELIHEH IMO-
BEPXHOCTU COOPYXEHUHN U NMPUBOAAIINE K PE3O-
HAaHCHOMY BUXPEBOMY BO3OYXKIECHHIO COOPYXKEHUS
Ha OJJHOU U3 €ro COOCTBEHHBIX YaCTOT. KonebaHus
3TOTO THUIA MOI'YT BO3HUKHYTh B 3JaHUSAX U COOPY-
KEHUSIX, BBLICOTA KOTOPBIX 3HAYUTEJILHO IPEBbI-
IaeT UX IMMOMEPECYHBbIU pa3Mep. B CBA3U € 3TUM CO-
OTBETCTBVYIOLIUE BO3ACUCTBUS HE VUUTBHIBAKOTCH ITPH
[IPOCKTUPOBAHNU HEBLICOKHX 3IaHUMN.

TakuM oOpa3oM, NpU NPOECKTUPOBAHUU Bbl-
COKMX 3JaHUHU HEOOXOAUMO YVUUTHIBATH CIICAVIOLLINE
BO3IEVICTBUS BeTpa:

CPEIHIOI U MYJLCAIIMOHHYIO COCTABJISIOLIHE
pacyeTHOU BETPOBOU HArpy3Ku;



[TMKOBBIE 3HAYEHUS BETPOBOU HArPy3KU, OEY-
CTBYIOILIME HA KOHCTPYKTUBHBIE DJIEMEHTHI Orpax-
NEHUS;

PE30HAHCHOE BUXPEBOE BO3OYXKIECHUE,

A3POJAMHAMUYECKUE HEYCTOUYMBBIE KOJICOAH UM
TUIIA TAJOIIMPOBAHUS U JUBEPIrCHIIMU;

BO3AEUCTBUS, MPUBOAAIINE K HApPYUICHUIO
KOM(MOPTHOCTH MEUIEXOAHbIX 30H, TPUJIETaOIINX
K IIPOEKTUPYEMOMY 3JaHUIO

PacuyeTHrbIe 3HaAYEHUSI CpeAHEN U MYJIbCALMOH -
HOM COCTABJISIOILUX BETPOBOU HATPY3KHU, a TAKXKE
PE30HAHCHOE BUXPEBOE BO30YXIEHUE (B TOM CJ1y-
yae, €CJAM COOTBETCTBYIOIUAS KPHUTHUUYECKASI CKO-
POCTH [IPEBHILIAET MaKCUMAJIBHO BO3MOXHVYIO B
MOCKBE) YUHUTBIBAKTCH:

[PU OIPEACAEHUU CYMMAPHBIX CUJI U MOMEH-
TOB, TIEPEAABAEMbIX Ha OCHOBAHUSI U (PYVHIAMEH -
Thl COOPVXKEHUU;

[IPU OLIEHKEe MPOYHOCTU (B TOM YHCJIE U YCTa-
JIOCTHON) U AOJTOBEYHOCTU HMX HECYUIMX KOHCT-
PYKLIUH,;

IUISE OLIEHKHW KOMQPOPTHOCTH MPeOBIBAHUS JIHO-
€ B pacCMaTPUBAEMBbIX 30aHUIX (U1 3TOrO pac-
YETHOI'O CJIyyasi CPEIHsSIsI COCTaBISIONIASL BETPO-
BOM Harpy3Ky HE YYUTHIBACTCH).

IIMKOBBIE 3HAYECHMS BETPOBOM HATPY3KU YUMU-
TBIBAIOTCS IPU MPOCKTUPOBAHUU SIEMEHTOB OF-
PAXKIACHMS Y V3JIOB UX KPEIUIEHUS K HECYIIIUM KOH-
CTPYKLMSAM

[Ipu npoeKTUpPOBAHNUU BBICOTHBIX 3JaHUU JOJI-
KHBI UCITOAB30BATHCS TAKUE KOHCTPYKTHUBHBIC pPe-
LIEHU S, KOTOPHIC UCKAIOUAIOT BO30YXKIAECHUE aA3pO-
AUHAMWUYECKH HEVYCTOMYMBBIX KOJECOAHUN THUIIA
TATOTIUPOBAHUS U AUBEPIreHLUUH.

Heobxomumo orMmetuts, 4T0 B MI'CH n Ha-
CTOSLIMX PeKOMeHIauusax pacCMaTPpUBAETCS TOJb-
KO IPpUOJMKEHHAa METOAMKA OLIEHKH IMHAMHYeC-
KOU peakUuUU 30aHUU MO HU3IIUM COOCTBEHHLIM
(bopMaM IpH ACUCTBUU IYIJIBCALIMOHHOU COCTaB-
JTSIOUIEN BETPOBOU HAIPy3KH. ITa METOAMKA MO-
2KET OBbITh UCITOAb30BAHA TOJIBKO HA IPEABAPUTEb-
HbIX 2TaIlax NpOeKTHUPOBaHUs. bojiee ToyHbIE OLIEH-
KM HaMpsKeHHO-Ae(POPMUPYEMOTO COCTOSIHUS
OTAEJIbHBIX KOHCTPYKTUBHBIX DJIEMEHTOB 3JaHUM
IMPpU 3TOM BO3IAEUCTBUU MOIYT OBITh 110JIYVYEHB] B
PE3YNbTATE UCIIOJIb30BAHUS YTOYHEHHBIX METOJUK
pacyera (cM., Hanpumep, [41}).

4.2 Onpenenenne pacyeTHou
BETPOBOH HAIPY3KH

4.2.1 IIpu o0TEeKaHUU MMOTOKOM BO3JyXa 31a-
HUW U COOPVKEHUI B KAaXI0M TOUKE UX BHEILHEH
U BHYTPEHHEN [TOBEPXHOCTEU HEUCTBYIOT ITEPEMEH -
HBIE BO BPEMEHU HArpy3ku H BO3geucTBUS. [Ipu
NPaKTHYECCKUX pacyeTax CTPOMTEIbHBIX KOHCTPYK-
LHUH HA ACUCTBUEC BETPA 2TU BOIRCUCTBUS ITOAPA3-
NEJSI0TCS Ha ABE KOMITOHEHThIL. CPEAHIOK U MYJIb-
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cauoHHyro [9, 11]. TakuM oOpa3om, pacyeTHas
BETPOBAsl Harpyska w, OIpele/isieTCst KaK CyMMa
cperHern (w, ) U IyabCallMOHHOM (wg) COCTaBJIS -
IO UX

w,=w, + w,. (4.1)

4.2.2 CpeaHsisgd COCTaBIAIOIIAS BETPOBOU Ha-
IPY3KU COOTBETCTBYET 10-MUHYTHOMY UHTEpBaly
OCpEIHEHHUS U BO3pACTaeT C YBEJIUYECHUEM pac-
CTOSIHUS OT MOBEPXHOCTU 3eMJIU. PacyeTHbIe 3HA-
YEHUS 3TOU HArpy3KU OIPEUESIIOTCSa 10 QPop-
MYJIE

Wi = W(]k(ze )Cpr 3 (42)

rae w, = 230 Ila — nopmarusHoOe 3Ha4eHUe AaB-
JICHUs1 BeTpa ISl METEOYC-
10BN MOCKBBI;
Z, M — DBKBUBWJIEHTHAsA BHICOTA,
k(z,) — KO3(Q@PHUIUEHT, YYUTHIBAIO-
HIMU MU3MEHEHHUE CcpeaHeH
COCTaBJASIIOUIECH AAaBJICHUS
BETpA /I BBICOTHI 7, HA Me-
CTHOCTH THUIIa B;
¢ — adpoAMHAMHYECKUE KO-
GuUIKeHTsl cun (¢, W cy),
KpyTsiniero MomeHTa (c, )
WU JaBJICHUS (cp);
Y= 1,4 — kKo3dOUUUEHT HAACKHOCTU
10 BETPOBOM HAarpy3kKe.

4.2.3 HopmaTuBHOE 1aBl€HUE W, COOTBETCTBY-
€T J-JIETHEMY TIEPHUOIY TTOBTOPAECMOCTHU U OIIpENe-
J4eTCd Ha OCHOBE CTATUCTUYECKOU 00padOTKU
rO0BBIX MAKCUMYMOB CKOPOCTEU BETPa, 3aUK-
CUPOBAHHBIX HAa MECTHBIX MeTeocTaHuuMsxX. Ilpu
[IPUHATOM 3HAUYEHUU KOIQPULUEHTA HAAEIKHOC-
TH Y, = 1,4 pacyeTHBIC BETPOBBIC HArpy3KuU COOT-
BETCTBYIOT IIPUMEPHO dSU-JIETHEMY IIEPHOIY [TOBTO-
PSIEMOCTH.

4.2.4 DKBUBAJICHTHASY BbICOTA Z, OIPENENSIET-
Csl CJIEAVIOIMM O0pa3oM

-npu < b —z,= b

~-TIpU 2> h — b >z, = h

-npu b<z<h—b—->27,= 2

34ech b — MHOINEpeYHbIN pa3Mep 34aHUM; A —
€ro BBICOTA, 7 — PACCTOSIHHUE OT MOBEPXHOCTU 3€M-
JIM.

B obiem cnyuae 3HayeHUa Koa3ppuLmeHTa £(2)
3ABUCAT OT TUIIA MECTHOCTH, HA KOTOPOH BO3BO-
TUTCA paccMaTpuBaeMoe coopyxkenue. [IpuHnmas
BO BHMMAHHE, YTO IPOECKTUPYEMEBIE 3JaHUS pacC-
ITOJIOKEHBI B MOCKBe cpeli ropoACKON 3aCTpOH-
KU, MPU OIPECACICHUU NCHUCTBYIOIIUX 3I€Ch BET-
POBBIX Harpy30K 3Ta MECTHOCTb MOXKET OBITh KJlac-
CHUpULIMPOBAHA Kak MeCTHOCTDb TuIia B (cM. 11. 6.5
CHull [1]). dna seicot z, < 350 M kodbbULMEHT
k(z,) onpenensierca no tadn. 6 CHull [1] nna




MECTHOCTU THUIIA B; IS 34aHUI BBICOTON Qojee
350 M 2TOT KO3MOUUMEHT oripeaeasieTcs mo hop-
MYJIE

0,4

(7.
=1 , z,>350Mm. (4.3)

k(Ze) = O:« 635
\10/

DTO € COOTHOLLUEHUE AONYCKACTCH UCHOJb-
30BaTh JUIA OlpelesieHus KodpduumeHra k(z,) 1
Ut BBICOT Z, < 350 M.

HeobXxoauMo oTMETUTh, YTO B IIPUHSITOA METO-
JVKE HOPMUPOBAHUA CpeaHEN COCTaBJSIONIEH BET-
POBOM Harpy3kM y4TeHBbI OCOOEHHOCTH OOTEKaHUS
3MaHUHW [HOTOKOM BeTpa. B ¢BI3U ¢ 3THM OHA HECKOJIb-
KO OTJIMYaeTrcd OT TOM, KOTOpast UCIIOJIb30BaHa B
CHull [1]. B PexomeHnanusix, B YaCTHOCTH, [IPHHSI-
TO, YTO BETPOBAs HAIpy3ka He usMeHsaercs upuy 0 <
<z<buh—>b<z<h DTU NOJIOXKEHUS OCHOBAHBLI
Ha pel3yabTaTax MOACIbHBIX M HATYPHLIX 3KCIEpU-
MEHTAJIbHBIX UCCIAEIOBAHUN Y COOTBETCTBYIOT I10/I-
X0JIaM, TPUHSTHIM BO MHOTUX 3apyOeKHBIX HOpMAa-
TUBHBIX HOKYMEHTaxX (CM., Haripumep, Espokon [14]).

4.2.5 [lynascanuy BeTpOBOM Barpy3ku o0ycioB-
JAEHBI ABYMA QakTopaMu. NyJbCalluAMU CKOPOCTHU
BETPA U CPLIBOM BUXPEHN C OrpaXaarolInux nosepx-
HOCTEN KaK MNpOoeKTUpyeMoro 3maHus (puc. 4.1),
TaK ¥ PSAIOM PACIIONIOXEHHBIX 3JaHUU U COOPYKE-
HUi. 1o cBOCH nmpupone nyJabCalMOHHAS COCTAB-
JIAIOHIAst BETPOBOW HAIPY3KU ABIACTCA CIV4AUHBIM
MPOIIECCOM M, CIeAOBaTE/IbHO, 33Jlada 00 ornpe-
NEJJEHUU peaklluu 3JaHUH MPXU 3TOM BO3JIEUCTBUU
MOXKET ObLITb pellleHa TOJIBKO CTATUCTUYECKU C
MCITOJIb30BAHUEM TOCTATOYHO CJOXHBIX METONUK
(cM., HanpuMep, |7, 9, 11]). B ¢Bs3U ¢ 3TUM yCHU-
JIWSL A TIepeMEICHHS, BO3HUKAIOIIUE TIPU JeH-
CTBMM NYJIbCALIMOHHO! COCTaBJSIOUIEH W, BETPO-
BOM HArpy3ku B HECYIUMX KOHCTPYKIIUAX COOpPY-
XKEHUU U MepenaraeMble Ha UX OCHOBAHUE U PyH-
JAMEHT, KakK TPaBUIO, JOMXHBI OMNPEAC/ISITbCS B

a)

PE3yAbTaTE YUCIACHHOIO IMHAMUYECKOTO pacyeTa
C HMCIIOJIb30BAHWEM COOTBETCTBYIOLUUX METOIUK
pacuera (CM., Harpumep, [7]) n nporpaMMHBIX
KOMIUIEKCOB. KpoMe TOro, B 3TUX LIESIX MOTYT ObITh
MCIIONB30BaHbLL PE3YALTATHI COOTBETCTBYIOLLIUM
00pa3oM OpPraHM30BaHHbIX MOAETbHbBIX a3POAHHA-
MUUECKHUX UCTIBITAHHUN COOPYXXECHHHA.

Ha npeaBapuTeibHbIX CTAINSIX IIPOEKTUPOBAHMS]
30AHUS NYJIbCALMOHHYIO COCTABJISIIOIYIO BETPOBOU
HATrPY3KH JOTIYCKAECTCS ONpene/iaTh 1o GopMyie

We = W, L(2)VE, (4.4)
rie w, — CpPEeAHsIS COCTaB/IAIoas Harpy3Ku;
((7) — Ko3pODULUEHT, YYUTHIBAIOWMUM H3-

MEHEHHE NTYJILCAIITUOHHOU COCTaBJIA-
IOLLICH JaBJIieHUs1 BETpa Ha BBICOTE Z,
NSt MECTHOCTH Tuna B (cM. 1. 6.7 u

taon. 7 CHull [1]);

V — KO3(DPULUMEHT KOPPEeasILUU IyJIbCa-
ui gasneHun (cMm. 1. 6.9 CHull |1));
L — KO3(OPULIMEeHT AUHAMHUYHOCTHU, OII-

pelemsieMblii B COOTBETCTBUU C YKa-
3aHusaMU 11. 6.7 CHull [1] B 3aBUCH-
MOCTU OT HHU3IUMUX U3TMOHBIX COO-
CTBEHHbIX YACTOT 30AHUS.

4.2.6 AopoarHaMuyeckue KO3 UIIUEHTbI 3a-
BUCAT OT OTHOCUTENBHBIX Pa3MEepOB U TEOMETPMU -
YeCKOU (POPMBI MPOCKTUPYEMOI'O 30aHUS, a TAK-
K€ OT INOJIOXEHUS! ¥ TEOMETPUM 3JaAHUM U COOpY-
KEHUM, PACIOJIOKEHHBIX B HEIIOCPEACTBEHHOU
0/1M30CTH. B CBsI3U ¢ 3TUM, 3a UCKIIIOYEHHUEM 3/1a-
HUK, CXEMBI KOTOPBIX IIPEJACTABJIEHBI B IIPUITOXKE-
Huu 4 CHull |1], aspoayHamMuyeckue Ko3pPu-
LHUEeHTHI (puc.4.2) cun (¢, U cy), MOMEHTOB (c,),
BHYTPEHHETO (c¢,) W BHEUIHero (c,) HaBlIeHUU
JOJIKHBI OIPENEATLCS B pe3yJlbTaTe NMPOBEAEH U
MOJENBHBIX UCTIBITAHUM 31aHUIT B CTIELIMATTU3UPO-
BaHHBIX a3pOAMHAMUYECKUX Tpybax (cM. 1. 4.8 Pe-
KOMEHJALUN ).

Pucynox 4. 1. KayecTBeHHas1 KapTHHa OOTEKaHMs 3MaHUS

a) — BEPTUKAIBHEBIN pa3pe3; 6) — IONEPEeYHOE CEeUCHHUE
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Pucynoxk 4.2. OnpeneneHue a3poaAuHaAMUYECKUX KOIPPUIIMEHTOB

AdpOIMHAMUYECKNE KOIDPULIMEHTBI CUJI (¢, U
cy) XapaKTEepU3YVIOT CYMMapHOEe BO3JEHCTBUE BET-
pa, IEUCTBYIOLLEE BIOJIb COOTBETCTBYIOLLUEN OCH;
KO3 ULUMEHT ¢, COOTBETCTBYET CYMMAapHOMY KpY-
TALIEMY MOMEHTY OTHOCUTEJIbHO pacCMaTpUBaeMou
ocu. OOBIYHO 3TU KOIPPUILIMEHTHI UCITOJIL3YIOTCS
JUISI OLIEHKM CYMMAapHBIX CHMJI U MOMEHTOB, Iepe-
IaBaeMbIX Ha OCHOBaHUE U DYHIAMEHT 30AHUS.

B kaXxmou Toyke 3JaHUs a’3pOoJUMHaAMMYECKUE
KO3(PULIMEHTHI JaBJICHUS ¢, OIPEENIAIOTCS KaK
aJireopanyeckasi cyMmmMa Ko3(p@ULIMEHTOB BHELIIHE-
ro ¢, U BHYTPEHHEIO ¢; 1aBJICHUH, T.€.

i, (4.5)

Ecnu npu aKcIruryaTallMyn COOPYKEHUS CyMMap-
Has IUIOLIAAb W OTKPBITHIX U OJHOBPEMEHHO OT-
KPBIBAIOIMXCS [TPOEMOB HE TpeBbIIIAET 5 % 00-

IeW TUIoOLIAAu OTrpaXaalolluX KOHCTPYKLIUNA, TO
TN L (4.6)

rIe 3HaK «+» WIU «—» BbIOMpaeTcs U3 YCJIOBUM
peaM3alMy Haubosiee HEeOJAronpusiTHOrO Bapu-
aHTA HarpyXeHusl.

JIng Apyrux 3HayeHUH | adpoJrMHaAMHUYEeCKUU
KO3GhOUUMEHT BHYTPEHHEIO NaBJIEHMS C; HOJDKEH
OBITH ONPEAEJIEH NOMOJHUTEIBHO B 3aBUCUMOCTH
OT IUIOLIAAM IPOEMOB U HMX paclpeacaceHUusd I10
[TOBEPXHOCTU COOpYxXEeHU. lIpn 3TOM IOIyCKaeT-
Cs1 MCIIOJIb30BaTh JAaHHBIE, IIPUBEACHHBIE B HOP-
MAaTHUBHOM, CIIPABOYHOU U TEXHUYECKOMU JIUTEpA-
Type, a TAKXKE pe3yJabTaThl COOTBETCTBYIOLIUM 00-
pPa30M OpraHMU30BaHHbIX MOJAEJbHbBIX a3POJUHAMMU -
YEeCKMX UCIBITAaHUH (1. 4.8).

4.3 IIukoBbie 3HaYCHHUS
BETPOBOM HAIPY3KH

4.3.1 BeTpoBrbie Harpy3ku SBaAsSilOTCS OJIHUM U3
OCHOBHBIX BMIOB BO3IECUCTBUU HA OrpakKJarollue
KOHCTPYKLMH 3JaHUN, BO MHOTOM OIIPEAECISIOLIUX
X KOHCTPYKTUBHBIE peliieHUs1. MHTeHCUBHOCTE 3TO-
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IO BO3JICUCTBMS U €r0 pacrpeaciCHUeE 10 BHELIHUM
M BHYTPEHHUM ITOBEPXHOCTSIM OIPAXKACHUS B IEp-
BYIO OUYEPEOb OIIPEALIIAIOTCSA CTPYKTYPOU BETPOBBIX
[IOTOKOB, (DOPMUPYIOLIUXCS B MECTE CTPOUTEIIb-
CTBA, FCOMETPUYECKOU POPMOM U pasMepaMu 3/1a-
HUU, a TaKXE€ AMHAMUYECKMMU CBOMCTBAMHU pac-
CMaTpPUBAEMBIX KOHCTPYKTUBHBIX 3JIEMEHTOB.

OCHOBHbBIE€ paCYETHBIE ITOJIOKEHMUS pasaecia
«BetpoBbie Harpy3ku» CHull 2.01.07 [1], a Tak-
Xe IPYIMX NJOKYMEHTOB, B KOTOPBIX pErjlaMEHTU-
pyeTCs IEMCTBUE BETPa Ha 30aHUS U COOPYKEHMS,
OCHOBAHBbI Ha pe3yJibTarax, IOJYYEHHBIX K CEpe-
nuHe 70-x ronoB. B OCHOBHOM 3TU HOPMAaTUBHbLIE
JOKYMEHTHI Ipe€AHA3HAYEHBbI AJIS pacyeTa HEeCYILLUX
KOHCTPYKLIMU HauOoJiee MPOCThIX TUIIOB 3JaHUM
1 COOPYKEHUM. DKCIEPUMEHTAJIbHbBIE JaHHBIE,
[I0JIy4EHHbIE B OCHOBHOM 3a pyOE>KOM 3a ITOCJIe]I-
Hue 25 net [19—21], moka3biBalOT, YTO [IPUHSTHIE
B CHull 3HayeHus aspoaMHaMHUYECKUX KO3IPPU-
[IMEHTOB, a TAKXe CYLIECTBYIOIAA METOJUKA HOP-
MHPOBAHUS IYJIbCALIMOHHOM COCTABJISIOIIEN BET-
POBOM HArpy3kM HE€ MOI'YT HEIIOCPEACTBEHHO MC-
[10JIb30BAThLC TIPU IPOECKTUPOBAHUU OIpaKIar0-
[IUX KOHCTPYKLUMUM U HYXKIAKOTCA B OIpEAEICHHbIX
KOPPEKTUPOBKE, AETAIU3ALUU U JOIIOJHEHUMH.

31€eCh B IIEPBYIO oYyepeab HEOOXOAMMO OTME-
TUTH JBa PaKTOpa, KOTOPhIE B 3HAYUTEIBLHOU CTE-
[IEHU BJAMUSIOT HA pacyeTHbIC 3HAYEHMUSI BETPOBBIX
HArpy3oK, JeMCTBYIOILIUX HA KOHCTPYKTUBHLIE 2JI€-
MEHTBI OrpaxiaeHus. Bo-miepBbiX, HEOOXOIUMO
YTOYHUTH U JETAIU3UPOBATH pacIIpeieIEHUE a3POo-
AMHAMUYECKUX KOIPDULIMEHTOB 110 OOKOBBIM I10-
BEPXHOCTSAM 3JaHUM, U, B YACTHOCTU, YTOUYHHUTH
IMOJIOXKEHUE U pa3MEPbl 30H C ITOBBLILIIEHHBIM MEC-
THBIM JaBJIEHUEM BETpA.

Bo-BTOpBIX, HEOOXOAUMO OTMETUTH, YTO IMPHU
pa3paboTke pacyeTHbIX nojgoxeHuit CHull [1] mo
HOPMHUPOBAHUIO IMYJBCALIMOHHOM COCTABJIAIOIIEHU
BETPOBOM HArpy3KU MCIIOJIB30BaH KJIIACCUYECKUU
criekTp /JlaBeHnopra [22], KOTOpBIA JOCTAaTOYHO
TOYHO OIMTMCHIBAET ITYJIbCAllMM BETPOBOM HArpy3KU
Ha HaBETPEHHBIX ITOBEPXHOCTIX 3IaHUM.



[lynscatiuu Xxe AaBlieHUS HA OOKOBEIX U IMOJI-
BETPEHHBIX CTEHAX, a TAKXE€ Ha MOKPLITUSX pas-
JIUYHOTO TUIIA 3aBUCST HE TOJIBKO OT CTPYKTYPBI
HaOerarllero BETpOBOIro MOoToKa, HO TaKXe (Pop-
MUDPYIOTCA B DPE3YJAbTAaTe CpbiBa BHUXPEH C HABET-
pEHHBIX KPOMOK CaMOro coopyxkeHust (cm. puc.4.1).
B ropoackux yciaoBUSX BETPOBbBIE [TOTOKU (POPMU-
PYIOTCS 3a CYET OOTEKAHUSI UICKYCCTBEHHbBIX OOBEK-
TOB (CTPOEHUM, MAPKOBBIX 30H U T. I1.) U NTOITOMY
MPEACTABISAIOT COOOM CHIIBHO TYPOYJIM3UPOBAHHOE
MBUKEHWE BO3AyXa C OOJIbIIMMU BEPTUKAIBHBIMUA
rpalu€HTaMU CKOPOCTM BETpa. DHEPreTUu4YEeCKUu
CIIEKTP 3TUX NyJbCAllMH 3aMETHO OTJIMYAETCHd OT
criekTpa /JlaBeHnmopra, a MX BO3IEHCTBUE MOXET
CYILIECTBEHHO IPEBBILIATH BEJIUYUHBI, PErJIAMEH-
tupyembie CHull (1] nng sto#t cocraBasirouiei
BETPOBOM HATPY3KMU.

TakuM o0Opa3oM, laHHbIe, NMPUBEAECHHBIE B
CHull [1], HE MO3BOISIIOT MOMIHOCTBHIO U JOCTO-
BEPHO OIIPEIENUTDb BO3JAEUCTBME BETPA HA OI'PaAXK-
NAOUe KOHCTPYKIUU 30aHU. B CBSI3U C 3TUM
rpu pa3padboTke HacTossMX PekKoMeHIaluMi Ha-
psaay ¢ tpeooBaHussmMu CHull 2.01.07 [1] ydTeHBbl
JaHHbIE, TPUBEAEHHBIE B 3apyOEKHBIX HOPMATUB-
HbIX HOoKyMeHTax (EBpokonme [14], cTraHmaprax
CHIA [15], Anonuu [16] nu ABcTpanuu [17]), B
CnpaBOYHUKE [IJId INMPOECKTUPOBIIUKOB [I8] u
ONyOJMKOBAHHBIE B JIPYroM TEXHUYECCKOM JIUTE-
patype [19—21].

4.3.2 IIpu nnpoeKTHpOBaHUM IJIEMEHTOB OIPaAXK-
NEHUSA U Y3JI0B UX KPETUIEHUS HEOOXOAUMO YVIUTHI-
BaTh MOJIOXKHUTENbHOE (W,) U OoTpULIATEJIbHOE (W_)
BO3OEUCTBUSI BETPOBOW HArpy3kKu, KaxXIo€ U3 KO-
TOPBIX OIPEHEIISIETCS KaK CyMMa HMX CpPEeAHUX U
MyJIbCALIMOHHBIX COCTABISIOLIUX.

Bo3geUCTBUA W, U W_ COOTBETCTBYIOT I10JIO-
KUTEJIbHBIM M OTPULATEJIbHBIM 3HAYEHUSIM as3po-
TAHAMUYECKUX KOIDMULIMEHTOB JaBJICHUS C, (B
KAuecTBe ITpuMepa o0Iasi cxeMa UX pacrpenesie-
HUS IO OrPaXJAAlIMM ITOBEPXHOCTSIM IPSMOY-
TOJILHOTO B TUTAHE 3NaHUS MOKa3aHa Ha puc. 4.3).

cp<0

Pucynok 4.3. O0uiasi cxema pacrnpeacieHusi BETPOBOM
HArpy3Ku IO OrpaxJaaruluM MOBEPXHOCTAM (CTEHAM)
3IAHUS

JU1 KaXI0T0 KOHCTPYKTUBHOTIO 3JIEMEHTA OT-
paxaeHMS B KAYECTBE pacyeTHOH BeTPOBOM HArpys-
KM NIpUMHMMAETCs €e 3HayeHue (Harpyska w, Wiu
W_), peaju3ylollee Haubosiee HEOIaronpusATHBIN
BapUaHT HarpyXeHu4.

4.3.3 Bo3neicreus BeTpa w, U w_, IEUCTBYIO-
IIIME Ha BBICOTE Z, OMPEHEIISIOTCA 110 POpPMYJIE

W+(_) - WG kg(Z) pI+(—) V_[_( ) 'ij (4‘.7)

rne w,=230 Ila — HOpMaTMBHOE 3HayeHMeE JaB-
nedus Betpa (m. 6.4 CHull
2.01.07 [1));
kg(ze) — KO3(hdHULIMEHT, YUUTHIBAIOILIN
M3MEHEHUE CYMMapHOH (Cpeil-
HEH U ITYJIbCAlIMUOHHOM COCTaB-
JISTIOLIMX) BETPOBOM HAarpy3Ku
Ha BBICOTE Z,, a TaKXe JIUHa-
MHYECKUE CBOMCTBA HECYIIUX
KOHCTPYKILIMH OrpakKIeHUS;
7, — O9KBUBAJIEHTHas BbICOTa (CM.
4.2.3 PexoMeHmanmin);

C, +(—y — THUKOBBIC 3HAYEHMsI adPOIU-
HaMUYECKHUX KO3(DHULIUEHTOB
MOJOXUTEIbHOTO JaBJICHUYA
(+) mim orcoca (—);

¥auiy KO3(PULUEHTBI KOPPETSILIUU

BETPOBOM Harpy3Ku, COOTBET-
CTBYIOLLIME TTOJIOXUTEIIEHOMY
nasieHuIo (+) u orcocy (—):
3HAYCHUS ITUX KOIDPULIUEH -
TOB MPUBEAECHEBI B Ta01. 4.1 B
3aBMCUMOCTH OT TUIOLAU OF -
paxneHusT A, ¢ KOTOpOi CoO-
OMpaeTcs BETpoBasi Harpys3Ka;

/e KO3MPUIMEHT HaAAEXHOCTH
MO BETPOBOM Harpyske.

Taobnuma 4.1
3HaYeHHsa K03(pGUIHEHTOB vV, U V_

—gr———ta

A, M? <2 5 10 >20 |
o | 1,0 1 09 1| 08 .
V_ 1,0 0,85 0,75 0,65

3HaueHus1 KoaduumeHTa K (z,) s MECTHO-
ctu tuna B (11.6.5 CHull [1]) HpHBeneHbI B TaoJI.
4.2. I1pu ero orpeneieHUU y4TeHO UBMEHEHUE CPEL -
HEW U IMYJbCALIMOHHOM COCTaBJISIOIIUX JABJICHUSA
BETpa IO BBICOTE U IMPUHATO, YTO KOHCTPYKTHB-
HbIe 3JIEMEHTBI OTPaXXIACHUA U Y3JIbl UX KPETUICHUS
K 30aHUIO0 ABISAIOTCH JOCTATOYHO XEeCTKUMU U B HUX
HE BO3HUKAET 3aMETHBIX TUHAMUYECKUX YCUIIUU U
repeMellicHUM. B MpOTUBHOM CJIy4ae 3HaUEHUE ITO-
ro Koa@@UIIMEHTa HEOOXOIUMO YTOYHUTh Ha OC-
HOBE pE3YJIbTATOB IUHAMUUYECKOTO pacueTra CUCTe-
MBI «3JIEMEHTBI OTpaXIeHUSA — HUX HECYILIUE KOH-
CTPYKLIMM — 3JIEMEHTHI UX KPETUICHUSI».
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3uavenns koddduumenta k,(z,) A1 MeCTHOCTeH THna B

Taonuma 4.2

m 2, 5 shidbwt a5 b 20 25 | 30 35 | 40 | 45 50
k() 109 | 134 | 151 | 165 | 177 | 1.87 | 1.96 | 204 | 2.12 | 2.19
2, 5 | 60 65 | 70 75 | 80 85 | 90 | 95 | 100
| k(2 225 | 232 | 2,38 | 243 | 249 | 254 | 259 | 2,63 | 2,68 | 2,72
2, 105 | 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150
£ (2) 277 | 281 | 2,85 | 289 | 2,93 | 296 | 3,00 | 304 | 3,07 | 3,10
2, 155 | 160 | 165 | 170 | 175 | 180 | 185 | 190 | 195 | 200
k() 304 | 317 | 320 | 323 | 326 | 3290 | 332 | 335 | 338 | 341
2, 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250
k() 344 | 346 | 349 | 352 | 354 | 357 | 359 | 362 | 364 | 3,67
z 255 | 260 | 265 | 270 | 275 | 280 | 285 | 200 | 205 | 300
k(z) 369 | 3,71 | 3,74 | 376 | 378 | 381 | 3.8 | 385 | 3.87 | 389
2, 305 | 310 | 315 | 320 | 325 [ 330 | 335 | 340 | 345 | 350
J k() 392 | 394 | 396 | 398 | 400 | 402 | 404 | 206 | 408 | 4,10

OmnpenaeneHHass TakuM 00pa3oM BeTpoOBasi Ha-
rpy3Ka BKJIIOYAET B C€0s1 KaK CPEAHION0, TaK U ITYJIb-
CallMOHHYIO cocTtaBagiomue. [lpuyem ee mynbca-
LIMOHHASA COCTaBJSIONIAs] MPUKIIAIbIBACTCS KBAa3MU-
CTaTUYECKHU, T.€. HE YYUTHIBAOTCS BO3MOXHbBIE peE-
30HAHCHBIE 3(DMEKTHI, KOTOPHIE MOTI'YT IMOSIBUTHCH
B TOM CJIyyae, €CJIM XapakTe€pHas 4yacToTa CphbIBa
BUXpEU C HABETPEHHBIX KPOMOK 3/1aHUSI OYIET COB-
rajiaTh WiM OJIM3Ka K COOCTBEHHON YacTOTE KOJIE-
OaHUI DJIEMEHTOB OIPAXIAEHUS WUIU UX Kperuie-
HUS K HECYLUMM KOHCTPYKUMSAM 31aHUs. B 001b-
IUMHCTBE CJIY4YaeB MOSBJIEHUE ITOJA00HBIX 3(PdeK-
TOB, ITO-BUAMMOMY, MAJIOBEPOSITHO. boJjiee TouHkbIe
OLIEHKU PE€30HAHCHBIX 3MMEKTOB MOI'YT OBITh I10-
JIY4EHBbI B pe3yJbTaTe JMHAMUYECKOI0 pacyeTa Or-
PaXXIEeHUU C YYETOM DKCIIEPUMEHTAJIbHBIX JaHHBIX
OTHOCHUTEJILHO BUXPEBOU CTPYKTYPHI MMOTOKA.

4.3.4 I1ukoBble 3HAUEHMSI a3pOAMHAMUYECKHUX
KO3()(HULIUEHTOB C, | ) COOTBETCTBYIOT MAaKCUMaJIb-
HBbIM (cp! ,) U MUHUAMAIIbHBIM (C ,_) 3HAYEHUSIM JaB-
JIEHUSI BETPOBOTO I1I0TOKA, OIIPEALIIIEMbIM, KaK Ipa-
BUJIO, IPU IPOBEACHUU MOIECJAbHBIX UCITBITAHUM 31a-
HUS B CIIEHUAIM3UPOBAHHOM A3POIAMHAMUYECKOU
Tpyoe (cM. 11. 4.9 PexomeHnpauuii). Ot Koapduim-
€HTBI OIPEALIISIOTCS KaK ajireopanyeckasi CcyMMa co-
OTBETCTBYIOLLIMX KO3MPULIMEHTOB BHEILIHEIO Y BHYT-

peHHero aasaeHui (1. 4.2.6 Pekomenaanuin).

4.4 Pe30HaHCHOE BHXpEBO€e BO30yXKIeHHe

4.4.1 Pe30oHaHCHOe BUXPEBOE BO30YXIEHUE
CBSI3aHO C PEryJSIpPHBIM CPBIBOM BUXPEN C OOKO-
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BOM MOBEPXHOCTU COOPYKEHUU U BO3HUKAET B TOM
cjlyyae, KOrjia 4acToTa CpbIiBa BUXpEW OJIM3Ka K
OIHOU U3 COOCTBEHHBIX 4YacTOT coopyxeHus. 11o-
BEPOYHBIMA pacyeT Ha PE30HAHCHOE BUXPEBOE BO3-
OyXIeHue HEOOXOOAMMO IPOBOIUTH IS 3AaHUM,
YIOBJIETBOPSIOLMX YCIAOBUIO A/d > 7. 31eChb h —
BBICOTA 3/1aHUSA, d — €ro IOoIepeYHbI pa3Mep.
Pacuet npoBoauTcs B ABa 3tana (puc.4.4). Bo-
[IEPBBLIX, ONPEACASIOTCS KPUTUYECKUE CKOPOCTHU
V., NP KOTOPBIX IIPOMCXOAUT PE30OHAHCHOE BUX-
peBoe BO30YXKAeHUS 3naHud. B ToM ciyyae, eciau
V.>V_ . (2), TO pacyeT Ha 3TOT BUI BO3NEHUCTBUA
HE BBIITOJTHAETCH, 31€Ch Z — BbICOTA CEYCHHUS; V . —
MaKCUMaJIbHasl CKOpOCThb BeTpa B MOCKBe Ha ypOB-

HEC Z.

Pucynox 4.4. OnpeneneHue KpUTUYECKUX CKOPOCTEH
BETpa U a’3pOJAMHAMMYECKUX CHUJ MPU PE30HAHCHOM
BUXPEBOM BO30YXICHUU



Ecnu xe V_<V_. (z), TO Ha BTOPOM 3Tamne orl-
peaensieTCss 3KBUBAJIEHTHAs Harpyska, KOoTopasi
MPUKJIAIbIBAETCS CTaTUYECKU K paCCMaTpUBAEMO-
MY 3JaHHUIO.

4.4.2 Kputuyeckue CKOpPOCTU BETpa, MpU KO-
TOPBIX MPOUCXOAUT PE30HAHCHOE BUXPEBOE BO3-
Oy>KAeHME (BETPOBOM PE30HAHC), OIPEHCISIOTCS

10 OpMyJie

f.d
Vrs = 22 (4.8)
rae J, 'l — cobcTBeHHas yacToTa KoJieba-

HUU 10 - HU3TMOHOHN CO0-
CTBEHHOM (popMe;
d, M — TIIOIIEpPEYHBIN pa3Mep 31aHUsl;
St — uucio Crpyxansd nmomnepeyHo-
r0 CEYEHUs, OMpeaeIsieMoe
SKCIIEPUMEHTAIBHO (CM. I1. 4.8)
WJIU 1O CIIPAaBOYHBIM JAHHBIM.
Pe3oHaHCHOE BUXpEBOE BO30YXIEHUE HE BO3-
HUKAET B TOM CJIy4yae, €Ciu

Vr:r,f > Vmax(z) ) (49)

rae V_ . (Z) — MakCUMaJIbHasg CKOPOCTb BETpa.
4.4.3 MakcumaibHasg CKOpocTh BeTpa V. (2)
B MOCKBE Ha BBLICOTE Z OIIpEAECIIIETCS Mo (Pop-

MYJIe

( 7 \0’2
Vinax (2) = 18,5} — | (4.10)

4.4.4 IHTEHCUBHOCTb BO31eCTBUA F(2), NeH-
CTBYIOLLETO IIPU PE30HAHCHOM BUXPEBOM BO30YK-
NEHUU B HAIIPABJICHUHU, [IEPIICHAUKYISIPHOM CPEII-
HEW CKOpPOCTU BeTpa (CM. puc. 4.4), onpeaensierc
o opmyJie

F(z) = 0,81,V ¢, v0;(2)d /3,  (4.11)

rae VC’,_J. U d onpeneneHsl B 1. 4.4.2;
p_ = 1,25, Kr/M’ — TIIOTHOCTH BO3MyXa;
C, r — QAIPONMHAMHUYECKUI KOIDDMU-
IIUEHT IOIIEPEYHOU CUJIBI [TPU
PE30HAHCHOM BHUXPEBOM BO3-
OYXIEHUU, ONPEACIIEMbIN Ha
OCHOBE PE3YyJIbTAaTOB MOAEJIb-
HBIX a3pPOJAMHAMHUYECKUX HUC-
[bITAHUI WU 11O CIIPaBOYHBIM
NNAHHBIM;
0 — JIOrapUPMUUYECKUN JEKPEMEHT
KOJIEOAHUM TIPU ITOIEPEYHBIX
KOJIEOAHUSIX 3JaHUS, 3aBUCH-
IIIUHA OT €Er0 KOHCTPYKTUBHBIX
OCOOEHHOCTEN
7 — KOOpAuHara, U3MEHSIoasacs

BAOJIb OCHU 3JaHUA,

©{(z) — i-1 HopmMa COOCTBEHHBIX KO-
JIeOaHU B HaIMpaBJICHUU,
MEPIEHAUKYISIPHOM Cpel-
HE CKOPOCTHU BeTpa, H
YIOBJIETBOPSIOIIASA YCIIOBUIO

max [9(2)] = 1. (4.12)

4.4.5 Hapsiny ¢ Bo3aerictBueM (4.11) HeobOxo-
JTUMO YYUTBIBATh TAaKKE€ ANEUCTBUE BETPOBOM Ha-
rpy3KM, MapauieJIbHOM CpelHEN CKOPOCTU BeTpa.
Cpennsist w,, .. ¥ IyJIbCallUOHHAS W, . COCTaBJIs-
IOLLIME 3TOr0 BO3AEUCTBUS OIPEHEIISIIOTCS 110 op-

MYyJIaM:

wm,cr e kcr,vwm’ wg,cr B kcr,vwg; (413(1)
Callari )
kv =k 5725 S ], 4.136
4 KVITlEiX (Z)/ ( )
rae V.. — KpUTHYECKas CKOPOCTbH BET-
pa (11. 4.4.2);
V_.(2) — pacyeTHas (MaKCHUMaJlb-

Hasi) CKOPOCTh Be€Tpa Ha
BBICOTE€ Z , HAa KOTOpPOH
[IPOUCXOOUT PE30HAHCHOE
BUXPEBOE BO30YKIEHUE (CM.
- 11.44.3);

w_ MW W, — pacyeTHbIC 3HAYECHMUS Cpell-
HEW U NYJbCALIMOHHOU CO-
CTaBJISIOIIUX BETPOBOU Ha-

I'py3KHU (CM. paszaen 4.2).
CyMMapHBbI€ HaIPsDKEHUS, YCUIINS U TIepeMe-
ILIEHUS MPU PE30HAHCHOM BUXPEBOM BO30yXKIe-
HUU I10 [-U COOCTBEHHOU (DOpPME OINPEHEIISAIOTCA

1o opMyie

X, = ,/Xj,.,f +(X,, +X,)7, (4.14)

X, 4 X, — HaUpsXEHUs, YCUIUS W
MeEpEMELIEHUS OT BO3OCH-
CTBUH [, W W_ . COOT-

m,cr’> " p,cr
BCTCTBCHHO.

rme X

cr,i’

4.5 I'anonupoBanue

[Ip1 npoeKTUPOBAHUU 3IaHUM, YIOBJIETBOPS -
IOLIMX YCIIOBUIO h/d > 7, HEOOXOAUMO YYUTHIBATH
BO3MOXXHOCTD IOSBJICHUS a3pOJAUMHAMUYECKU He-
YCTOMYUBBIX KOJIEOAHUM TUIIA TaJIONUPOBaHus |9,
11]; 3nece d 1 h — COOTBETCTBEHHO ITOMEPEYHbIN
pa3Mep U BBICOTA 3JaHMUA.

Ad3pOIMHAMUYECKM HEYCTOMYUBBIE KOJIEOaHUS
TUIIA TAJIONUPOBAHUS MOI'YT BOBHUKHYTH B HaIlpaB-
JICHUU, TEPIEHAUKYISIPHOM CpPEIHENW CKOPOCTHU
BeTpa (puc.4.5), B TOM cCjy4dae, €CJIU CKOPOCTH
BETpa NPEeBLICUT KPUTUYECKOE 3HauYeHue V,, » T-C.
€CJIN
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Pucynok 4.5. K onpeaeneHUI0 KpUTUYECKUX CKOPOCTEH
BETpa IMpPU rajornupoBaHUU

25¢f.d
Verg = 1 f S Vinax (2) (4.15)
gicr
S Ll 2mo
pﬂdz . (416)
e Sc¢ — yucno CkparoHa;
f, Il — 4acrtora KolebaHWHU IO I-H
M3rMOHOM COOCTBEHHOM (DOP-
Me€;
d, M — DOIepeYHbIN pa3mMep 30aHUS;
m, KI/M — 3KBHUBaJIEHTHas ITOTOHHAas
Macca;
p, = 1,25, KT/M°> — TIJIOTHOCTb BO3/1yXa;
Y., = 1,2 — KO3(PULUEHT HANCXKHOCTH,
0 — JIorapu(MPMUUYECKUN ITEKpe-

MEHT [IPU [IOIEPEYHBIX KOJIE-
OaHUAX 3MaHUM;

V_..(2) — MakcMMalbHasi CKOPOCTb BET-
pa Ha BbICOTE Z (CM. 11. 4.4.3);
a — KO3(p@UUUEHT, 3aBUCUT OT

(opMBI MOIEPEYHOIo Cceye-
HUSI COOPYXKXEHUSI, €r0 ad3po-
NUHAMUYECKNX CBOUCTB H
OIpeAeHsIeTCd M0 QOopMyJie

(dc )
p Ryt gy
a, = - p e, |k, (4.17)
\ J
rae O, paJl — VYroJl HaTeKaHUs MMOTOKA BET-
pa (puc. 4.5);
¢, ¥ ¢, — COOTBETCTBEHHO a3pOJMHa-

MUYECKUE KO3IDDULIUEHTHI
JIOOOBOI'O COIPOTUBJIEHUS U
OOKOBOM CWJIBI, OIIpencasie-
Mbl€, KaK IpaBUJIO, HA OC-
HOBE PE3YJIbTATOB MOJIEJIbHBIX
a3pOJUHAMUYECKUX UCIIhITA-
HUH (cM. I1. 4.8);
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—=— — TPaiUEHT U3MEHEHUsI KO3(D-

do
(bULMEHTAa ¢, B 3aBUCUMOCTH
OT yIJja o;
k. — KO3bOOULUEHT, 3aBUCILINA

OT (pOPMBI KOJIEOaAHUIA.

IIpn npoeKTUpOBaAaHMUU 3AaHUM NOJIKHBI HC-
[TOJI30BAThCS TaKUE€ KOHCTPYKTUBHBIEC pEIUCHUS,
KOTOPbIE MCKJ/IIOYAIOT IMOSIBJIECHUE HEYCTOMYUBBIX
KOJIEOAHU TUIIA TaJIONIMPOBaAHMUS.

4.6 /InBepreHnus

[Ipy npoekTupoBaHUM 3JaAHUN C HECHUMMET-
PUYHOM (DOPMOM MOIMIEPEYHOTIO CEYEHUS TUITOBBIX
OTAXEM, a TAKXKE B TEX CIy4Yasix, Koria LEHTP MaccC
TUIIOBBIX 3TAXEM HE COBIIANAET C UX LIEHTPOM XKe-
CTKOCTU, HEOOXOIAMMO YYMTHLIBATH BO3MOXXHOCTH
[TOSABJIEHUS a3pOAMHAMUYECKA HEYCTOMYMUBBIX KO-
nebaHuu tuna puBepreHuuu [11].

[TopoOHBIE a3pOoAMHAMUYECKU HEYCTOUYUBHIE
KOoJIeOAaHUS MOT'YT BO3HUKHYTh B TOM CJiy4yae, €CJIHU
CKOPOCTB BE€Tpa IPEBBICUT KPUTHUYECKOE 3HAYCHUE

V;,r] giv» T-€. €CJIN
2G
cr,div 0 — ¥ max ’ (418)
\'p,d’dc,, /do
rae G, — XEeCTKOCTb COOPYXXEHUS Ha
KPpY4EHUE;
¢, — a3pOJAMHAMUYECKHN KO3(-
(PUIIMEHT MOMEHTA CHUII;
dc_/do. — TrpagueHT U3MEHEHUI KOd(]-
m
duIMeHTa ¢, B 3aBUCUMOC-
TH OT yIJIa aTakKu o (CM. pUC.
4.2);
V_..(Z) — MakKcHMMaJibHas CKOPOCTb Ha
BhICOTE Z (CM. I1. 4.4.3);
= 1,25, KI/M? — TIUJIOTHOCTbH BO3[yXa.
) yX

4.7 Ouenka KOM(POPTHOCTH
npeobIBaHHUS JIONEH
(nmHaMHuyeckass KOM(GOpPTHOCTD)

[Ipu nnpoeKTUpOBAaHUM BBICOTHBIX 3[JaHUI1 HeE-
00X0AUMO 00€eCreYUTh KOMMOPTHOCTH IpeObIBa-
HUSI B HEM XUTEJIEN, MMOCETUTEJIEd, COTPYAHUKOB
M OOCIYyXXMBAIOLIEro IepcoHajsa INpu AEeUCTBUU
MMyJbCAllM BETPOBOM HArpy3KH.

JIns1 3TOro pacyeTHOro ciydass ropu30HTab-
HbIC YCKOPEHMUS a,;, MEPEKPBITUM 3AAHUU TTPU AEU -
CTBUU ITYJIbCALIMOHHOM COCTAaBJISIIOLIEHA BETPOBOM
HArpy3Ku, OoIpeaeasseMom ¢ Ko3a@@ULUUEHTOM Ha-
IIEKHOCTH IO Harpyske y, = 0,7, HE DOJIXHBI IIpe-
Bbiluath 0,08 m/c?, T.e.

a, < 0,08 m/c?. (4.19)



B ToM cnyyae, eciu 3TO TpeOOBAaHUE HE BhI-
[MOJIHSIETCS, HEOOXOAUMO IPEAIIPUHSTH MEPHI I10
CHUXEHUIO YPOBHS KOJICOAHUI 3JaHUIA.

4.8 Onenka KoM(popTHOCTH
nemexoaHbIX 30H

4.8.1 Ilpu npoeKTUpOBAaHUU BBICOTHBIX 3/a-
HUM 1 KOMIUIEKCOB HEOOXOIMMO 00ECIIeUYNTh KOM-
(GOPTHOCTh NMPUIETralOLIMUX IMEIIEeXOAHBIX 30H. YC-
JIOBUE UX KOMMPOPTHOCTU UMEET BUJ

I.(V,) < T, npuscex V<V (4.20)

e V' — CKOpPOCTE BETPA B IMOPHIBE HA YPOB-
He 1,5 Mm;

[ — NpONODKUTEILHOCTD ITOSIBJICHUS] CKO-

C
pocTeit BeTpa V, 00Jibliie HEKOTOPO-

ro KpUTHYECKOIOo 3HaueHus1 V. ;

T, — mnpenenbHoe 3HaYeHue 7.

3Hayenud V,_ u 1, ISt TPEX YCTAHOBJIEHHBIX

YPOBHEN KOM(MPOPTHOCTU MPUBEIAEHBI B Ta0J1. 4.3.

Taoauma 4.3

Kpurnyeckue ckopocru Berpa V. (M/c)
M npeesibHasg NPOAODKUTENbHOCTh 1. (4ac/ron)
MX NOSIBJICHUSA

YpoBeHb KOMMPOPTHOCTH | IT | III
V., Mm/c 6 12 | 20
T, ., dac/ron 1000 | 50 S

OOBIYHO TIPU OLIEHKE KOMMOPTHOCTHU IIEllIe-
XOAHBIX 30H IPU CKOPOCTU BeTpa V Ha Xxapakrep-
HO# BbICOTE Z. =1,5 M yacTora ee rosgpiaeHus 7,
ornpenensieTcsds COOTHOLeHUuIMuU [23—25]

T.= AT, P(V>V.); (4.21)

rae A1~ — WHTEpBaJl U3MEPEHUS CKOPOCTH
BeTpa V, Ha METEOCTAHIIUAX;
00bIYHO AT = 3 yac;

P(V>V_) — BEpPOSTHOCTD IPEBBILLIEHUS CKOPO-
CTbIO V KpUTHYECKOro 3HayeHud V.
Jns onpenenenus sepositHoctu P(V> V) cko-
pPOCTh BeTpa V paccMaTpuBaeTcs KaK CyMMa CpeJl-

Hel V, U IMyJbCaUMOHHOW V' COCTaBJIAIOLINX

D =V, +v() =V gt (422
gt) = 1+vV(/V,. (4.23)

JUts KaXKaoro HarpasJI€eHUS CPEINHSS CKOPOCTh
V. paccMaTpMBaeTCs KakK Cly4yaiHas BeJIMYMHA,
XapakTepulyemasi CBOEM (DYHKILIUMEN paCIIpeacICHUS.
[lyabcallMOHHAsA COCTABJISIIOLIAS] CKOPOCTU OOBIY-
HO IMpeIAcCTaBiasgeTcd KakK ciydyauMHasd (QYHKLUUS C
HOPMaJIbHBIM 3aKOHOM pacnpeaeciieHus. [1pu stom

CYLLIECTBYIOLIIME DKCIIEPUMEHTAJIbHbIE JAHHBIE I10-
Ka3bIBAIOT, 4YTO V'(#) NpoIopLUOHAJIbHA CpPEOHEU
ckopoctu Betpa V . Torna dyHkuusa g(7), KoTopas
MOXET OBITH OrpezesieHa KaKk (QYHKIMUS MOPBIBUC-
TOCTH, CTATUCTUYECKU HE 3aBUCUT OT VU

P(V >Vcr) o J- (p(Vm:g)dedg "
¥ o

= [0 (V)| 0, (8)dedV,,, Y
0 G

rae o(V, ,g) — COBMEeCTHasl IUIOTHOCTb BEpO-
SATHOCTU IapaMeTpoB VU g;
¢,,(V,) 1 ¢,(g — IIOTHOCTU BEPOATHOCTHU CIIy-
YalHOW BEJIMYMUHBI V, U CIy-
YyailHOU (QYHKUMU g(f), KOTO-
pPbIE CYUTAIOTCSA CTATUCTUYEC-
KA HE3aBUCUMBIMU.
OO6nacTk uHTErpUpoBaHusl G Is1 BHYTPEHHE -
ro uHrerpaia B (4.25) ya0BIE€TBOPSET YCIOBUIO

gV /V (4.25)

[InotHocTs @, (V) pacnpeneneHus BEpOSITHO-
CTU CPEIHEN CKOPOCTHU V, MOXET OBbITb OIlpezeie-
Ha HAa OCHOBE MHOI'QJIETHUX NJAHHBIX METEOHAOI0-
NEHUU 3a pacripeaeICHUEM CKOPOCTEU BETpaA.

OOBIYHO METEOPOJIOTMYECKAsd MH(POPMALIUS ITPE/I-
CTaBJISIETCS B BUAE YUCIA PETUCTPALIMM CKOPOCTEN
BeTpa V, momanaroumx B HEKOTOPbIE (DUKCUPOBAH-
Hble uHTepBaIbl AV, (i = 1,2...). 3 cooTHOLLIEHMI
(4.22), (4.25) u (4.26) cnenyer, 4TO B 3TOM CJIy4ae

1, = AT, Z n, ;AT(V;); (4.27)
ot
At(V;) = f ¢, (g)dg, (4.28)
Ve, [V ik
rae n_ . — YHUCJIO0 PETUCTPALIMN HA METEO-

a,l .
CTAaHLIMU CKOpocTen BeTpa V, B

TEYECHUE roua;
At(V) — OTHOCUTEIbHAs IMPONODKUTENb-

HOCTb MOSIBIEHUST CKOpOCTeN V/;
— MAaKCUMaJIbHOE 3HAaYeHUE (PYH-

KIIUU TIOPBIBUCTOCTU g(f).

IInoTHOCTE pacrnipencaeHus ¢ g(g) (DYHKIIMU TTO-
PBIBUCTOCTHU M €€ MAaKCUMaIIbHOE 3HAUYECHHE g OIl-
pPENEIISIIOTCS Ha OCHOBE PE3YJIbTaTOB MOIENbHBIX
UCIBITAHUU TUIOLAAKUA CTPOUTENBCTBA B CIICLIUA-
JIM3UPOBAHHBIX aA3pOAMHAMUYECKUX TpyOax. Ha
puc. 4.6 B KayecTBe NMpuMepa MokKasaHa KapTUHa
TeYEHUs, MOJYyYEHHas INpU IPOBEAECHUU MOJENb-
HBIX a3pOAMHAMMUYECKUX UCIHBITAHUU. CBeTible
30HBbI 3[1ECh COOTBETCTBYIOT CUJIBHO TYpPOYJIU3UPO-
BaAaHHOMY T€UYEHUIO C OTHOCUTEJIbHO HEOOJIbIIUMU
CPEAHUMU CKOPOCTAMMU IMOTOKA.

gITlElX
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Pucynok 4.6. KaptuHa TeyeHrs1 BHYTPU IJIOTHOM 3aCTPOMKU

4.9 OcHoBHBbIE TPEOOBAHUSA
K IPOBEICHHI0 MOJIEJIBHBIX
A3POAMHAMHAYECKUX HMCIBITAHUMU

4.9.1 A3poarHaMMUyeCcKue XapaKTepUCTUKHU
31aHUU U COOPYKEHUHN CYILIECTBEHHO 3aBUCST OT
UX NEOMETPUYECKUX (POPMBI U pa3MepoB, OT Xa-
pakTepa U CTPYKTYpbl HaOeramuUiero rnoroka, OT
OKPY2KAIOIIEN 3aCTPOMKMA U OT HEKOTOPBIX APYIrUX
(paKTOpOB. B CBSI3U C 3TUM, 32 UCKITIOUEHUEM OJIU -
HOYHO CTOSIIMX 3IaHUM, CXEMbI KOTOPbIX ITPUBE-
neHbl B nipunoxeHun 4 CHull 2.01.07, aspoau-
HaMHU4YeCKUe KO3MOUUMEHTbl CHUJI, MOMEHTOB,
BHYTPEHHEI0 UM BHEIIHErOo AaBJIECHUM, a TaKXe
yucia Crpyxais (Ipu OLeHKe pe30HAHCHOIO BUX-
pEBOro BO30YXAeHUSA, CM. 1. 4.4) DOJIKHBI OIpe-
IENSIThCS Ha OCHOBE JJaHHbBIX MOJEJbHBIX UCIIbITA-
HUM, MPOBOAMMBIX B CIIEIMAJIM3UPOBAHHBIX a3P0-
NUHAMUYECKUX TPyOax.

[Ipu npoBeieHUM MOLEJIBHBIX a3POAUHAMUYEC-
KUX UCIIBITAHUM NOJIKHBI OBITH BBIIIOJIHEHBI OIIpe-
NIEJICHHbIE YCJIOBUS (KpUTEpPHUU) MOAOOUSI, KOTO-
pbhI€ O0OECIEYUBAKOT ITOJIYYEHUE HAMOOJIEE TOCTO-
BEPHOU MH(MOpPpMALMM O AEUCTBYIOLLMX HA 3aHUE
BETPOBBIX Harpy3kax. HauboJiee cyumieCTBEeHHbBIMU
KPUTEPUSIMU SIBJISIIOTCS CJIEAVIOIUE:

- TEOMETPUYECKOE IOA00UE;

- TIOA00OMUE CTPYKTYPHI IOTOKA B a3pOAUHAMMU -
4YEeCKOM TpyOe peajibHbIM BETPOBBIM PEXUMAM;
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- MOJEJIUPOBAHUE CUTYALlMOHHOIO IUIaHA B
panuyce r > h (h — BbICOTaA 31aHUS);

- [10J1J00ME€ OCHOBHBIX AMHAMUYECKUX CBOMCTB
MOJIEJIM U 3IaHUS (ITPpU SKCIIEPUMEHTAJIIBHOM OII-
peACJICHUU JUHAMUYECKON peaKLuu).

4.9.2 MoaenupoBaHue TYpOYJIEHTHOU CTPYK-
TYPbI peaJibHbIX BETPOBBIX PEXXUMOB, BKIIIOUYasl BEP-
TUKaAJIbHBIMA TPagMEeHT CpeJHell CKOPOCTU BeTpa U
SHEPreTUYECKUIM CIEKTP €€ IMYJbCALlMOHHOM CO-
CTABJISAIOLIEM, KaK IPaBUJIO, MOXET ObITb BbIIOJI-
HEHO TOJILKO B a3pOJAMHAMUYECKUX TPyOax METEO-
POJIOTMYECKOIO TUIIA C JJIMHHOM pabo4yeit 4aCThIO.
31ECh CTPYKTYpa ITOTOKa COOTBETCTBYET TaK Ha3bl-
BAa€MOM ITPUCTEHOYHOM TYPOYJIEHTHOCTU U (Pop-
MUPYETCH 3a CYET TEX XK€ MEXAaHM3MOB, YTO U B
HATYPHBIX YCIOBUSIX, T.€. B P€3YJIbTATE B3aUMOJICH -
CTBUS C MOACTUJIAIOULIEN TTOBEPXHOCTHIO (ITOJIOM)
TPYObl U 3a CYET OOTEKAHHUS PaCIIOJIOKEHHBIX Ha
HEM 3JIEMEHTOB LIEPOXOBATOCTU (pUc. 4.7). MeHs4
UX pa3Mepbl U B3AaUMHOE pPacCIiOJOXEHUE, MOXHO
[10JIYYaTh pa3jIM4YHbIE IPAAUECHTHBIE IIOTOKHU, B TOM
YUCJE U COOTBETCTBYIOLIME MECTHOCTSIM TUIIOB A,
Bu C (no knaccudpukauuu CHull).

B 3TO# CBSI3U MOXXHO OTMETUTh, YTO TpeOOBa-
HUE O HEOOXOAMMOCTU MOAEJIMPOBAHUS €CTECTBEH -
HbIX BETPOBBIX PEXMMOB (ITOrpaHCiIOsT aTMOcde-
pbl) CYILIECTBYET B COBPEMEHHBIX HOpMax OOJb-

LLIUHCTBA CcTpaH (CcM., Hanpumep, EBpokon |[14],
HopMbl CIIIA [15], ABcTpanuu [16], SAnonuu [17]).
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Pucynox 4.7. Mojaenu 31aHMi B a3poaAMHaMU4YeCcKo TpyOe ¢ JUVIMHHOM paboyei 4acThblo

M cnonp30BaHue 1pu pacyere 3MaHUM DKCIIe-
PUMEHTANbHBIX PE3YJAbTATOB, ITOJYYECHHBIX IIpU
UCIIBITAHUSX B IVIAAKUX [MOTOKAX MM B ITOTOKAX C
NPYTUMU TUINIAMU TYPOYJIEHTHOCTU (B YAaCTHOCTH,
B ITOTOKaX C «pelieTyaTtoil» TYpOVJIIEHTHOCTHIO),
JIOJDKHO OBITh AOIMOJIHUTEJIbHO O0OCHOBAHO.

4.9.3 MoaeaupoBaHue IMHAMUYECKUX XapaK-
TEPUCTUK 3JaHUM (KaK MpaBUJIO, 3TO TOJBKO HU3-
ILIM€ U3TMOHBIE U KPYTUJIbHBIE COOCTBEHHBIE Yac-
TOTbl U (POPMBI) TPOBOAMUTCH TSI OLEHKH JIWHAa-
MHUYECKOM peakKl MU OT AECUCTBUS COCTABJAIOIICH
BETPOBOM Harpy3ku M Pe30HAHCHOI'O BUXPEBOIO
BO30Y>XXKIAEHUS.

5 TOJIOJIEIHBIE HAI'PY3KH

['ononeaHepie HAarpy3Ku HEOOXOAUMO YUYUTHIBATH
[P MMPOECKTUPOBAHUU (DacaJHbIX TEIIOU3OJISILIA-
OHHBIX CUCTEM C BO3AYLIHbLIM 3a30pPOM U OIIpelie-
nath o gopmyne 14 CHull 2.01.07 uau B cooT-
BeTcTBUU ¢ PekomMeHpanusimu [10]

I = ybku,pg, Ila, (3.1)

rae b — TOJLIMHA HaJIeAUX B MM, KOTOPYIO
npuHuMarloT no taoun. 11 u 12
CHull 2.01.07;

k — KO3(pOOULMEHT, IPUHUMAEMBI 10
Ttabn. 13 CHull 2.01.07;

W, — KOO(QOUIMEHT, YYUTHIBAOUIUN
(popMy OOJIENCHEHUS; UIA NBYX-
CTOPOHHET0 pPAaBHOMEPHOIO 00Jie-
feHeHus w, = 0,6;

P — IUIOTHOCTH JibJa, NMpUHUMaeMmas
0,9 r/cm?;

g — YCKOpEHHE CBOOOAHOIO IajaecHUs,
g =981 m/c?;
Y — KO3(MPUIIMEHT HAJIEXKHOCTHU I10 IO-
JIOJIEAHON HAarpy3ke, IIpUHUMAIOT
PaBHBIM Y, = $u9:
BeTpoBy10 Harpy3Ky Ha KOHCTPYKILIMH ITPU yue-
T€ TOJIOJIEAHOU HArpy3KHU CIAEAVEeT MPUHUMATh PaB-
HOWM 25 % pacyeTHOIA.

6 TEMITEPATYPHBIE
KJIIMMATAYECKUAE BO3IEMICTBUSA

Pacyer Ha TeMmmepaTypHble KJIMMAaTU4YECKUE
BO3IEUCTBUA HEOOXOAUMO BBINIOJIHATE B COOTBET-
CTBUM C TPeOOBAHUSMU HOPM ITPOCKTUPOBAHUS
KoHcTpykKui U CHwull 2.01.07 B Tex cnyyasax,
KOrjaa B HECYLIUX U OTpaXJaalollINX KOHCTPYKIIMIX
3JaHUN HE TIPEAVCMOTPEHA KOMIIEHCAILIUS COOT-
BETCTBYIOILUX JAedopMauuit (mepemelesui). Ilpu
3TOM CJIEAYET YYUTHIBATh UBMEHEHUE BO BPEMEHU
At CpellHEU TeMIIepaTyphbl U Iepernaa TeMrepary-
pbl U IO CEYEHUIO DJIEMEHTA.

7 CEUCMUNYECKHUE HATPY3KHN

7.1 O0mue noJioKeHus

7.1.1 /lna teppurtopum MOCKBBI Ha CEMCMMU-
YECKHUE BO3JICMCTBUSA CJIEAVET PaCCUYMUTHIBATH 3/1a-
HUus BbicoTOM 100 M u Oosee.

7.1.2 Tlpu pacueTe BBICOTHBIX 3JaHUIM Ha Ceil-
CMUYECKUE BO3IEUCTBUS CJIEAYET MCIIOJIb30BaTh
oo1ue nosoxeHus CHull 11-7 u HacTossiuue Pe-
KOMEHIALIUMU.
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7.2 CeiicMH4YE€CKHE BO3XCHCTBHSA
s reppuropun MoOCKBbI

7.2.1 Tepputopusi MOCKBBI 1151 CpeIHMUX TPYH-
TOB (IrpyHTHI BTOpOit Kateropuu no CHull I1-7) or-
HOCHUTCH K 30HE 5-0aJJIbHBIX CEUCMUYECKUX BO3/IEN-
cTBUIA. 1 Apyrux Kateropuil rpyHToB 0a/IbHOCTD
[UTOLLUANKHM CTPOUTENBCTBA HEOOXOIMMO YTOYHATH I10
NAHHBLIM UHXXKEHEPHO-TE€OJTOTMUYECKUX U3BICKAHWH.

7.2.2 OnpeneneHue CEMCMMYHOCTU TUTOLIA]-
KU CTPOUTENBCTBA CJACAYET IIPOU3BOANTD HA OCHO-
BAHUHU CEMCMUYECKOIO MUKPOpPAaHOHUPOBAHUS,
BBIMIOJIHAEMOIO ClieMUATM3UPOBAHHBIMU OpPraH!-
3aLIUSIMMU.

MakCUMa/JbHOE YCKOPEHUEe CEUCMUYECKOTO
NBWKEHUS I'PYHTA T10 ACHUCTRYIOLIEHN 1uKane MSK-
64 paBHo: wiA 4 6amnoB — 12,5 cM/c?, wis 5 G-
0B — 25 em/c® u s 6 6amos — 50 cm/c?.

7.2.3 Ina tepputoprud MOCKBBI caeayeT pac-
CUMUTHIBATh HA CEMCMUYECKME BO3ACHCTBUSA 3MAHUS,
BO3BOJAMMbBIEC HA IUJIOLAAKAX CEMCMUYHOCTBIO 5 U
6 0aoB.

7.2.4 Uudopmanus o0 CEUCMHUYECKOM BO3IECH-
CTBUU 3aBUCUT OT IIPUMEHSEMOr0 CII0CO0Aa pacue-
Ta 31aHMS.

7.2.5 Ilpu pacyere 3JJaHUN BO BPEMEHHON 00-
NACTH UCXOOHBIMU SBILIOTCS aKCeneporpaMMbl
CEMCMHUUECKOro ABMXKEHUS rpyHTa. Ha puc.7.1 u
7.2 NIpUBEAEHbI 3apPETUCTPUPOBAHHBIE Ha PACCTO-
gHUM 1400 KM OT 3IIMLEHTpPa axceJIeporpaMMbl
CEUCMUUYECKOr0 IBUXKEHUS IPYHTA BO BPEMSI 3€M-
aeTpiaceHus 4 maprta 1977 r. ¥ COOTBETCTBYIOLIUE
UM CIIEKTPbl Pypbe, KOTOPHIE MOXHO UCIIOJIb30-
BaTb B KOHKPETHOM IIYHKTe MOCKBBEI C yYETOM
MaCITaOMPOBAHUSA AMIUIUTYALI 110 JAHHBLIM CEUC-
MUYECKOI'0 MUKPOPaNOHUPOBAHUSL.

a) YcKopeHUe 1o KOMITOHEHTE X, CM/c?

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

BpewMms, ¢

6)

YcKopeHue 110 KOMIIOHEHTE 7, CM/C?

50
40
30
2()

13 IW NWNH

-20)
-30

K -«t\ q” Vb .ka* t Jﬂfwﬁ['\ﬂw’w W”\«WWW!

0 4 8 12 16 20 24 28 32 36 40 44 48 S2 S6 60 64 68 72 76 80

Bpems, ¢

Pucynox 7.1. AkceneporpaMmmbl 3emieTpsaceHusa 4 Mapra 1977 r., 3aperdctpupoBaHHbIE Ha pacctogHUM 1400 kM oT
anuueHTpa (MoCKBa HaxXOAWUTCsI HA TAKOM XK€ PAaCCTOAHWHN OT 30HBI BpaHUCKHX 04aros)

@) — KOMIIOHCHTA X, 6) — KOMIIOHEHTA ?
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6)

Cnextp Pypbe 119 KOMIIOHEHTHI X

2,5 ) T
2
1,5
-
S
S 0.5
0 - e e
31 38 46 54 61 69 77
Yactora w, pag/c
Cnexktp Pypbe 19 KOMOOUHEHTHI 7
1.0
0,8
o 0,6
3
- 0.4
S
0.2
0’0 Beddh b — .
0 8 15 23 31 38 46 54 61 69 77
YacroTta w, pan/c
Illxana gactor ®, paa/c
3 15 23 31 33 46 >4 61 69 77
IlIkana nepuonoB 7, c
0,78 | 0,42 | 0,27 | 0,20 | 0,16 0,14 | 0,12 { 0,10 0,09 0,08
CKOpoOCTh
HHixana AJauH BOJH A, M BOJIH, M/C
156 34 34 40 32 23 24 20 18 16 200
390 210 135 100 80 70 60 S0 45 40 500

Ha paccTossHMU 1400 KM OT sIULIEHTPA

Pucynox 7.2. Cnextpnsl @ypbe as1 akceaeporpamm semierpsaceHuit 4 mapra 1977 r., 3aperucTpupOBaHHbIX

a) — KOMIIOHEHTA X, 6) — KOMIIOHEHTA Z, 8) — COOTHOLUCHUSI MEXAY pa3lUUYHBIMH LIKaJIaMH
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7.2.6 Ilpu pacuere B 4acTOTHOH 00MACTH JIU-
HEMHO-CNEKTPaJbHbIM METOIOM I10 OTAEJIbHLIM
(popMaM KonebaHUM 3JaHUS MCXOAHBIMU JaHHbI-
MU SIBJISTYOTCS TapaMeTpsl, [T0JyUYEeHHBIE 00padoT-
KOU aKcCeJIEporpaMM:

- UHTEHCUBHOCTH BO3JCUCTBUS,

~ CIIEKTPaJbHbIU COCTAB BO3JECHCTBMUSI;

- OpUEHTALIMs BO3ACHUCTBUY,

- YPOBEHb POTALMU BO3ACUCTBHSL.

7.2.7 UHTeHCUBHOCTD BO3/1EMCTBUS OIPENENS -
eTcsa KOapdunueHToMm { U yCTaHABAMBAETCS B CO-
OTBETCTBUU C pacUYETHOU OIFHOCTBLIO, I [ISATU
oannoB [=0,025 u nng wectu 6annos [=0.05.

7.2.8 ChexTpalbHblil COCTaB olpenensieTcs
KO3(pPULHMEHTAaMH IMHAMUYHOCTU B 3aBUCUMOC-
TH OT NEPUOAOB KOA€OaHUM 31aHNA MO rpaduKam
puc. 7.3.

7.2.9 Tlpu pacuyete 3maHUl cleayeT MPUHU-
MaTh HauoJlee OMacHYIO OPUEHTALMIO ceicMuYeC-
KOT'O BO3JICVICTBUS, PEAJIM3VIOLIYVIO MAKCUMYM JIU-
HaMU4YeCKOU peakuny. [lapamerpsl TakoU OpUEH-
TallUM CEUCMUUYECKOI'O BO3JIEUCTBUS ONPEACIISIIOTCS
CrIEUVANbHBIM PAaCYETOM.

JI719 BBITIOJIHEHUS TTOBEPOUYHBIX PACUETOB CJIC-
OIVET UCXOAUTHL U3 AOMUHHUDPYIOHICH OPHUEHTAILIUU
CEUCMUYECKOTO BO3ACUCTBUA IO HAIPABJICHHUIO
04aroBOU 30HbI BpaHuckuX 3eMueTpsiceHU B Kap-
rmarax K mory — rro-3anany or MocCkBHI.

7.2.10 dnga tepputropun MOCKBbBI, OTAATICH-
HOW OT rMyOOKO(MOKYCHOHM 0o4aroBoi 304bl BpaHu-
CKUX 3eMIeTpsiceHuit B Kaprarax, xapakTrepHO
paclipOCTpaHEeHNE CEUCMUYECKUX BOJIH, JJIMHA
KOTOPBIX COCTABJISIET COTHU MeTpOB (CM. pUC. 7.2, 8).

Ilpu 3TOM 3HAYCHNE YPOBHS POTALIMU CEMCMUYEC-
KOTO BO3ICUCTBUS B pacyerax NOIYCKACTCI IPU-
HUMATb HYJICBBIM.,

7.3 PacyeTHblie MOJEIN COOPYKEHUH
K CEUCMUYECKOro BO3RCUCTBUA

7.3.1 PacyeTHbie MOJIEJIM COOPYKEHHA

7.3.1.1 B pacuyerax Ha celicMHYeCcKUe BO3RENCTBUAA
Ha PasHbIX CTAAUSAX pacdeTa CACHyeT UCIIONb30BaTh
CJIEAYIOUINE MOJIENTU COOPYXKEHMS (CM. pUC. 7.4):

- pacyeTHas cratuyeckad mojaeab (PCM):

- pacueTHas nuHamMuyeckasa moaeinb (PJAM).

7.3.1.2 Pacuernas ctaruueckas moaeab (PCM)
COOPYXEHUI — Oe3UHEePIIMOHHAada yIripyrast CUcTe-
Ma, CHOPMUPOBAHHAA U3 JIO00Oro TUHA YIIPYTUX
(TMHEHMHBIX WU HEIUHEHHBIX) 37IEMEHTOB U MO-
ACMPYIOLIAasl XECTKOCTHL HECYLIUX KOHCTPYKIIUU
COOPYKECHUS.

PCM cayXuT pis peilleHHS CTATUYECKUX 3a-
nayv fIpu OTpeaeNCHUN XECTKOCTHBIX XapaKTepyC-
TUK COOPYXEHUS IS TOCTPOCHUSI MATpHL] XKeECT-
KOCTEH (MJIM TMOOATIMBOCTH), a TAKXKE JUIS pacye-
Ta MONMEPEYHBIX CEYEeHUN KOHCTPYKUIUHN U T.I1. 3a-
aad.

Pacyernasa aunamudeckas mMozeabp (PIAM) —
yrpyrag (JIMHEHHas WM HeJIMHeWHasd) CUCTEMA,
coaepKallasi UHEPLIMOHHbIE BJIEMEHTBI.

PJAM cnyxuT i pellleHUS 3a1a4 AUWHAMUKHA
COOPYXEHUS IIPU OIpEeAesIeHUN CEeUCMUYECKOU
HArpy3ku (CHJ U MOMEHTOB) MU IepeMelleHUN
U VIJIOB MOBOPOTA.

6 " _
i
—n
S - s -
= / \
z 4 ] \
N
Z 3 [ N .
=il T~
- * s
AR — ~
() :
) 4 8 12 16
[Iepuon, c

— JUT51 XKeJIEe300€TOHHbBIX KOHCTPYKLUUA TIPU KO-
s duLMerHTe paccesHus sHeprun G = 0,1

— JUISI CTANBbHBIX KOHCTPYKUUM npv Ko3dhPHu-
nueHTe paccessHus sHepruu G = (0,05

Pucynox 7.3. 'padpuku KoapPpULIMEHTOB THHAMHAYHOCTH [ 118 XKe/1e300€TOHHBIX U CTAIbHBIX KOHCTPYKIIUA
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Pucynox 7.4. YacuyeTHble MOACIM COOPYXKCHUS

7.3.1.3 B npoctpancTBeHHBIX PJIM Macchl 11pH-
MEHSIEMbIX KOHEYHBIX BJIEMEHTOB IPUBOASTCS K
y3J1aM, KOTOPbIE UMEIOT KaK MAKCUMYM ILECTp CTe-
MeHel CBOOOABI U XapaKTEPUIVIOTCS UX MacCaMU

m_ W COOTBCTCTBYIOLIMMHM MOMEHTAMHU HHEPHHU

0, 0=1,273)

7.3.1.4 llepexon or PCM K PJIM u oGpaTHO
[IPY pacye€Tax BbIMTOJHSAETCS C TIOMOIIBIO psina CIie-
LUATbHbLIX TIPOLIEAYD.

B onvom npenene PIAAM asnasgercsa reoMeTpyiiec-
kum a"Hanorom PCM, a B npyrom nipeaeie PAM —
KOHCOJIb ¢ TOYEYHBIMU MaCCaMUu.

Bricop PCM, PAM u nipoueayp ux oopador-
KM 1 B3aMMOCBSI3U MeXAV HUMHU SBJISIETCSE OAHOU
IPYIINONK UMHCTPYMEHTApHUS pacyeTa.

7.3.2 PacuyeTHbIe MOJEJIN
CeUCMHYECKOro BO31eUCTBUA

7.3.2.1 Pacyernas ™MojejJb BO3xeHcTBUA
(PMB) — maremaTtuuyeckoe OIMCaHUE CEHCMMU-
yeCcKoro Bo3neicTBust B opme, Tpebyemoit Uis
pacyera coopyxedust. PMB nosokna OBITE o1rpene-
JIeHa B TOM Xe 00s1aCcTH IIPOCTPAHCTBA, B KOTOPOU
onpeacneHa PJIAM.

7.3.2.2 Jins PJIM B BUle KOHCOMU C TOYECU-
HBIMU COCPEHOTOYEHHBIMM MAacCaMU B KayEeCTBE
PMB cneayet npuHUMaTh YCKOPEHHUE ITOCTYNATEIb-
HOTIO ABUXCHHUA I'pyHTA B TOYKE 3alCJIKU KOHCO-
JIN.

7.3.2.3 JInga npoctpaHcTtBeHHbIX P/JAM B Kaye-
cTtBe PMB npuHuMaercs 1nose CEeUcMUIECKoro AB1-
XKECHUS I'pyHTA OCHOBAHUS, B 3aBUCHMMOCTU OT CIIO-

c0o0a OMnuCaHusl KOTOPOIo CAEOyeT UCIIOJb30BaThL
cienywoumue pasHosugHoctu PMB:
nudpepenuansHas PMB — Moznens, xoraa
NSl KaKIOU TOYKU TPYHTOBOIO OCHOBAHUA COOPY-
JKEHUS 3a0A€TCS BEKTOD YCKOPEHUS (CKOPOCTU WA
repeMelieHus ). COOTHOLIEHM S MEeXAY 3TUMU BeK-
TOpAMU HOPMUPVIOTCA ITapaMeTpaMU COOTBETCTBY-
JOILIETO BOJHOBOTO I10JISI CEUCMUYECKOIO JABUXKE-
HUS TPYHTA B OCHOBAHUHN COOPVKEHUH;
uHterpansHas PMB — Moznenb, Korna B ripe-
JeJIaX MAcCHUBa I'PYHTOBOTO OCHOBAHUS COOPYXeE-
HU BBLIMTOJIHEHO OCpeIHEHUE U NBHUXKEHUE MACCH -
BA B [IPOCTPAHCTBE KAK €IMHOIO LIEJIOro oIlpe/e-
JTACTCHA BEKTOPOM YCKOPEHUS TMOCTYNaTeJIbHOTO

ABVMIKEHUS A = IXIO’ X20§X30|§
BEKTOPOM YIJIOBOIO YCKOPEHHS BpalleHUs (po-

Tauun) &y = |G, tyg, G-

st 00eux Moaeneil BEKTOPhl CEMCMUYECKOTO
BO3JICUCTBUSA ABJISIOTCA CAYYaMHBIMU KaK BO Bpe-
MEHH, TaK U B IMPOCTPAHCTBE U OINPECACIISIOTCS
COOTBETCTBYIOILLUMU TTapaMeTpaMMu.

7.3.2.4 B xayecTBe mapaMeTpoOB CEHCMUUYECKO-
o BO3JAECUCTBHUS CIICAYET IPUHUMATD:

- MHBAPUAHTHVIO (HE3aBUCHUMYIO OT OpUEHTA-
MU B IMPOCTPAHCTBE) MHTEHCHUBHOCTbL BEKTOPOB
BO3IEHUCTBUSI, B KAYECTBE KOTOPOU IIPUHUMAIOTCS
UX MOAYJIHU;

- OpPUEHTAIIUIO BEKTOPOB BO3ACHUCTBUSA B IIPO-
CTPAHCTBE, KOTOpAs OIIPEACIISCTCAS UX HaIpaBiIs-
IOIIUMHU KOCHUHYCAMHM C COOTBETCTBYIOLLMMMU YC-
JJOBUSAAMHU HOPMHPOBKU;
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- CIEKTPaJIbHbIM COCTAaB, OITHUCBHIBAIOUIMUA H3-
MEHEHHE BO BPEMEHU KaK UHTEHCUBHOCTH, TAK U
OpPUCHTALIUU B MPOCTPAHCTBE BEKTOPOB CEUCMU-
4YeCKOro BO3AEHMCTBUA.

7.3.2.5 /11 uHTErpayIbHON MONeAu UMHTEHCUB-
HOCTDb VIJIOBBIX YCKOPEHHUHN POTALIMU ONpeacsIeTCs

[%|
W = -

OTHOLLIEHUEM MOJYJIEil BEKTOPOB X, (m71),

YUCIIEHHBIE 3HAYEHUSI KOTOPOU 3aBUCAT OT JJINH
PaCIIpOCTPAHSIOIUXCS CEUMCMUYECKHUX BOJIH. s
TeppUTOPUK MOCKBBI XapaKTepHO paciipoCTpaHe-
HHUE CEUCMUYECKUX BOJIH IJIMHOM B COTHU METPOBRB
(CM. puc. 7.2, 8). 3HaYE€HUE UHTEHCUBHOCTH YIJIO-
BbIX YCKOPCHUH pOTAIlMM B 3TOM CJjiydyae [NpaKTHU-

YeCKU PaBHO HYJIIO, T.€. [IPU pacuyeTe MOCKOBCKHX
BbICOTHBIX 3IaHUM CIAeAYyeT MIpUHUMATE w = ().

7.4 Pacuer coOpyKeHHH
Ha ceMCMHMYECKHMe BO3ICHCTBHUA
C YYE€TOM NPOCTPAHCTBECHHbBIX
MOZEJIeH CEUCMHYECKOro BO31eMCTBUA

7.4.1 Pacuyer CoOpyXeHUS HA ceHCMUYECKUe
BO3NEHUCTBUA — Mpoueaypa GOpMUPOBAHUSA pac-
YETHBIX MOJEJIEH, UX ONMCaHUue (OIIpelaejeHUe UX
ImapaMeTpoB) U IpoLeaypa B3aMMOCBSI3U MEXIY
ATUMMU MOJIENSIMU (OIUCAHME TIEPEXOJ0B OT OJl-
HOU Mozxend K apyrou [12}). O0niag cxeMa 3TUX
MPOLIEAYP UMEET BUJL

PCM~™-PIM™_PMB.

Yucmo LUMKIIOB nepexoja OT OAHON MOIEIH K
OPYIrOn OIpEeNensaeTcsa IPUHSTBEIM METOJIOM pac-
yeTa.

J1g crieKTpajJibHbIX METOJ0B pacyeTa 3TOT LIMKJI
BBIITOJIHSICTCS OAUH pas.

JIs IpsAMOro AMHAMHUYECKOro pacyeTa BO Bpe-
MEHHU C LENbIO ONPEeAcACHUS] pa3BUTUA ILIACTU-
YeCKUX AeopMaliuil, UX HAKOIUIEHUS 3TOT LIMKJI
BBINIOJHAETCS IMPU KAXIOM KOHTPOJIE PA3BUTUM
[UTACTUYECKUX JehOopMallUi.

7.4.2 llpu NTUHENHO-CIIEKTPAJBHOM METOMIE
3HAUEHUY Y3JI0OBBIX CEMCMUYECKUX CHJT 1 MOMEH-
TOB /Ui NMPOCTpaHCTBeHHbIX PIAM onpenensiorcs
Mo CACAYIOILUUM (POpMYIaM:

Sk = KiSg ik ; (7.1)
Mjrk = klMOjfkv (7.2)
rae kK, — KO3(OUUUEHT, YUYUTHIBAIOUIAI TOMYC-

KaeMbI€ TTOBPEXKIACHUS B PaCCYUTHIBAEMbIX 3JaHU -
SIX ¥ IPMHHUMAEMbIN PaBHBIM JUII MOHOJIMUTHBIX XKE-
J1€300€TOHHBIX KOHCTpYKUUN — 0,22, Id CTajib-
HBIX KOHCTPYKUUN — 0,25; S u M — celicMuyec-
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KM€ CHUJIbI U MOMEHTHI k-To (K = 1, 2, ..., n) y3na
pacdeTHOU AMHaMuyeckon moxaeau (PIAM) mo

j-My (j = 1, 2, 3) HanpasJeHUIO NIpH I-i1 HopMe

KonebaHuu, S5, u M, — CEeMCMMUYECKUE CMIIBI W
MOMEHTBI, ONpeAe/IEHHbIE B NIPEANONOXKEHUU YII1-
pyroy padoTh! KOHCTPYKLIMU 30aHUS (CM. puC. 7.5).

7.4.3 BeJIMUMHEBI YIIPYI¥X CEMCMMUMYECKUX CUJI
K MOMEHTOB BBIYUCASIOTCS I10 CIACAVIOIUNUM DOop-
MYJIaM:

S()jfk = Igmkﬁmﬂk; (7.3)
Mﬁk — ]gejkﬁfnﬂka (74)

rne g = 9,8 M/c? — ycKopeHue CUNbI TIXKECTH;
| — UHTEHCUBHOCTH celicMHYecC-
KOro BO3JEHCTBUA, OIIPEIE-
ageMast CorjiacHo 1. 7.2.6;
P, — KO3(OULHMEHT IMHAMHUYHOC-
TU U1 - POPMBbI KOJ1e0a-
HUM, oNpeaensdeMbIll B 3aBU-
CUMOCTH OT IIepHoaa Kojeoa-
HUit /. cormacHo m. 7.2.8 1o
rpadUKaM puc. 7.3;
m, — Macca k-1o y3na PAM;
Bjk(i = 1,2,3) — MOMEHT HHEpPLUHU Kk-TO vy31a
PJ/IM;

P Njix — KOOIPPUUHUEHTH! ITPOCTPAH-

CTBEHHBIX (POPM KOJICOAHUH.
7.4.4 /1ng UHTErpabHONW MOAEIN CEUCMUYEC-
KOI'0 BO3JEHACTBUS NIPH OHNPEACICHUU KOMIIOHCHT

BEKTOPOB CEMCMHUUYECKHUX CHUJI Soﬁk (7.3) U MOMEH-

TOB Myk (7.4) 3HayeHUE KOIP@UUMEHTA (POPMBI

KOJIEOAHUU ClieayeT OIpeneiaTh Mo (PopMyJiaM:

Nk = A i ﬁjf}( = Wi N (75)
rae ){ﬁkn 0Ly — TEPEMELIEHUST U YIJIbI [T0BO-
porta k- (k=1, 2,...., n) Mac-
Ccbl 1o j-My (j = 1, 2, 3) Ha-
[PaBJCHUIO [pU I-U (PopME
KojieOaHUM (CM. pUcC. 7.5, 0);

n 3
Y Z{meﬂ}J Vi, +wE ,,, (xmpvﬁno — x”pvamﬂ) +

p::] JF:] il -
+14f(-3‘0j:ﬁ,(Jtﬂ‘,:,v{lﬂJ }
Ni = noo3 6’
2 2
ZZ{meﬁp +®jpaﬁp} (7' )
p=1j=l
rae E. — CHUMBOJibl, OIpEeACISOUIUEC

T PACCTAaHOBKY KOMITOHEHT CJiE-
AVIOLIUM oO0pa3oM: s j = |;
m=2, n=3,n9j=2,m=
=3, n=lmma;j=3, m=1,
n=72:



X, (G =1, 2, 3, — KoopAMHATBl p-H MAacCChl B HOBaHUA (CM. puc. 7.5, 0),
p=1, 2,..., n OCSIX OCHOBAHUSA COOPYXKE- YAOBJIECTBOPSIOLIUE CIIEAYIO-
HUS (CM. pUC. 7.3, a); UMM YCJIOBHUSIM HOPMUPOB-
©, — MOMEHT HHEepLUH k-1 Mac- KU:
col (K =1, 2,..., n) OTHOCHU-
TeJbHO J-U ocu (=1, 2, 3); 3 3
m, — Mmacca k-TO y31a; Zv’?;o =1 u Z\’am = 1. (7.7)
W — OTHOCUTEJbHASI UHTEHCUB- /=1 J=l
HOCTb VYIJIOBBIX YCKOpPEHUI
pOTATH, 7.4.5 Hanpapngromue KOCUHYCHI V;{'jﬂ " Vo,
\TX o M Vi — HAMPABIIOUIME KOCHHYCDI OIpPeENAI0T OPUEHTALIMIO BEKTOPOB UHTErPaIbHOI
U=1,2,3) BEKTOPOB YCKOPEHMUS MOCTY- ) . y g
HaTeAbHOIO NBUKEHUS U MOJIC/IM CeCMMYECKOIO BO3NCUCTBUS X, U O B
BpallicHUs T'PYHTOBOTO OC- [IPOCTPAHCTBE.
(I) KoHneuHmIit lJ 6)
T ko2 MOMEHT HHepUUH 3 3
n-1 i

0 E)j K- Macchl OTHOCH -
k&

o TEABLHO OCH J
\ Bec x-H Macchl
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Pucynox 7.5. IlpocTpaHCTBEHHAas1 pacueTHass AMHaMMYecKas MOJeNb COOPYXEHHS NMPH HHTErpaJbHOH MOICIH
CEMCMHYECKOTO BO3ACHUCTBHA

a) COCTOSIHUE TOKOS; 6) i-1 popMa KoJiebaHUI
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PacyeTHBIMU IPUHUMAIOTCH 3HAYECHUS ¥ X U

Vo o , pEAIU3YIOINE MAKCUMYM TUHAMUYECKOM pe-

AKLIMHY 10 pacCMaTpuBacMon (popMe KoeOaHUn —
HanOoJIee OMNAacCHbIe HaMIpasJIeHUst BO3JAEUCTBUSA IS
paccMaTpuBaeMond POPMbI KOJICOAHUN UJIM KOHK-
PETHON KOHCTPYKHUU COOPYKEHMUS.

[TpoBEPOUHBIMH IPUHUMAIOTCS 3HAYEHHUS ¥ X

U Vi, , HaMOOJIee BEepOSITHDBIE [UIS1 3aIaHHOU 1710~

HIaAKU CTPOUTENLCTBA C TOUKU 3PEHHSI CEHCMO-
JTOTUYECKOM 00CcTaHOBKH (CM. 11.7.2.10).

7.4.6 CornacHo 1. 7.3.2.5 011 MOCKOBCKHX BBI-
COTHbIX 30aHuUi w = (. B 3TOM ciyyae opmyia
(7.6) uMeeT BUI

3
_2 myA jipV i 0

[ j=I /

[]=

N =5
4 n 3 ?
, 2 (7.8)
> Xy Xy +© 05, }
p=1 j=I
rme VX, — HampapJAloOlIle KOCUHYChl BEKTO-
=12 3)

pa YCKOpPEHUS ITOCTYIaTeJIbHOIrO
ABUXEHUS IPYHTOBOI'O OCHOBAHMS
(cM. puc. 7.5, 6), YIOBIETBOPSIO-
1{HMe CIAEeAYIOLMUM YCIOBUSIM HOP-
MUPOBKMU

3
2
DVy, =L (7.9)

J=1

7.4.7 Ecay nipu pacyere NMPUHMMAETCSI KOH-

conshast PAIM 1o puc. 7.4 npn ©, = 0, 10 Vi | =1

u Vi, ~Vi, 0, a dopmyia (7.8) NPUBOAUTCH

K BUAY KO3PPUUUeHTA HOPMbI KOJCOaHUN I10
CHull 11-7
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i me_g | (7.10)

p

B stoM cayuae y3ioBbie cuiabl 110 (7.1), (7.3)
CBOISATCS K MO3TAXHBIM CEUCMUUYECKUM CUJIAM U
onpenessaorcs kak 8 CHull 11-7 npu 3HayeHusax
[mapaMEeTpOB BO3JEHUCTBYA A1 MOCKBBI.

8 [TPOTUBbBI N ITEPEMEIIIEHUS

IIpenenbHble TOPU3OHTAJIBHBIE TIEPEMEILUECHUS
Bepxa BLICOTHLIX 3AaHUU OIPEACIISIOTCS 3CTETU-
KO-TICUXOJOTUYECKMMHU U TEXHOJOTMYECKUMHU TPE-
OOBAaHMIMU U YCTAHABIMBAIOTCH B 3aBUCUMOCTH
OT MPUHATHIX APXUTEKTYPHO-TIAHUPOBOYHBIX pPe-
LIEHUM KaK CAMOTO IMPOEKTUPYEMOTrO 3i4aHUsl, TaK
1 ONV>KaMIIen 3aCTPOUKHU.

9 KOOOOUIIUEHT HAAJEXKHOCTHU
11O OTBETCTBEHHOCTHU

Muoro®yvHKUHOHAIBHBIE BBICOTHbIE 3J1aHUS
OTHOCSTCSH K COOPYXEHUSIM C I, MOBBILUIEHHBIM
YPOBHEM OTBETCTBEHHOCTHM, M HIPU HUX IPOEKTH-
POBAHUU HEOOXOAMMO MCIIOJIL30BATH CHEAVIOUIUE
3HAYEHUSI KOSPPUIIMEHTA HAJIEXKHOCTH 110 OTBET-
CTBECHHOCTH:

[IPU pacyeTe HECYIIMX KOHCTPYKIIMH, OCHOBA-
HUM U DYHOIAMEHTOB 3JaHUH BbICOTOU

or 75 no 100 m — vy = 1,1;

or 100 mo 200 m — vy, = 1,15;

ceeiite 200 m — vy, = 1,2;

[PU paACUYETe IJIEMEHTOB OIPAXIACHUS, Y3JIOB
X KpEeIJICHUS, a TakoKe MPpU OLEeHKE KOM(POPTHO-
CTU NpeObIBaAHUS JIIOJCH

y, = 1,0.
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