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BBEAEHUE

KonTponb okpyxatouei cpeibi B KPYNHbIX COBPEMEHHBIX TOPOAaX SIBAKETCH OR-
HOM 13 COLMANBLHO BaXHbIX 3a0ay. OT COCTOSIHUA OKPYXKAIOLLEH CPelibl 3aBUCSIT 300pPOBbE
XUTeNeH ropoaa, NpoU3BOAMTENLHOCTb TPYAa, NONAHOLEHHOCTh OTAbIXa M 0Oyuenus. K
4yucy (paKTOpOB, OMNpPENE/SIOWMX KAa4eCTBO OKpYXaiolleil cpellbl, OTHOCATCS WYM U
Bubpauus. Cpean ux MHOFOYMCIEHHDIX UCTOYHHMKOB 0c0BOe MECTO 3aHUMAIOT AeiiCTBY-
IoLMe NMHUY METPONONUTEHA. [10BBILIEHHBIE BENMYKHBEBUOPALIMYM MOTYT TAKXE HEra-
TUBHO CKa3blBaThCA Ha COCTOSIHMM 30aHWI, KOMMYHHKauuit 1 np.

Jlo HacTOSAMIErO BpEMEHM HE CYLUECTBOBAIO KOPPEKTHON pacyeTHOM METORMKY NPO-
rHO3a 3Ha4YeHUM BUOpaunu OT BEUCTBYIOLLIUX NMHUI METPOTIONUTEHA. DTO CBA3AHO C TEM,
4YTO MEXaHMU3M BO30yxaeHus BUBpaLMy U3yueH HEROCTaTOuHO. [1pexie BCero, aTo OTHO-
CUTCS K B3aMMOAEHCTBUIO B CHCTEME KOMECO — DPejibC M.Ha BHElHeH NOBEpXHOCTH 06-
DEJKM TOHHENS M M3JlyYeHHUIO YIIPYEMX.BOJH B IPYHT. [ PYHT AB/AsiETCS JOBOJILHO COXHOM
cpenoit, Tpebyroliel 3anucy rPOMO3IKUX MOAENeil TEOPUM YNPYTOCTH U M TPYAOEMKOTO
YHCJIEHHOTO aHaNM3a. B DOTONHEHKE K MAaTEMaTUYECKMM TPYIHOCTSM Tpobiema Ocnox-
HSIETCSl HEMOJIHOTOM JaHHBIX O TEOMETPHUYECKUX XapaKTePHCTMKAX U YIIPYTMX CBOMCTBAxX
CNIOEB IPyHTA. B 3TOM Cilyuae axe KOpPPEKTHO CHOPMYIMPOBaHHBIE MOJEIU NPAKTHIECKH
Gecrione3Hsl BCISACTBUE UX f1apaMeTPUYECKOil HEONpeAeIeHHOCTH. B CHTy 3TOro HCHoMb-
30BaHHUe TPAAMLIMOHHBIX YHCIEHHBIX [TOAXONOB [PY MOAEAUPOBAHUM PACIPOCTPaHEHHA
YIPYrHX BOJIH, OCHOBAHHAIX HA NOCTATOYHO TOYHBIX AITOPUTMaX METONA KOHEYHbIX /1€~
menTos (MK3), metona rpaHu4HBIX 5eMeHTOB (MI'D), ceTo4YHBIX ¥ BapHUalHOHHBIX
NOJXOAAaX, MPUBOAUT K M3DLITOYHLIM BBIMUCIUTENLHBIM 3aTpaTaM Npu Heu3bexHoH no-
Tepe TOMHOCTH U3-32 OWMOOK B 3aNaHMK NapameTpoB. 3LeCh Xe BO3HMKAET U rpobnema
BbIbOpa wara KHTErpUpOBaHKsT UCXOAHBIX ypasHeHu. Hanudune B 3a0a4e MpoLieccos K
0OBEKTOB € CYLUECTBEHHO Pa3IMYHbIMM MaciutabaMu MOXET MIPHUBECTH K FOTEPE BaXXHbIX
COCTABJISIIOLLMX PELUEHUS IPY HEKOPPEKTHOM 3alaHMy YHCIeHHOM ceTKu. YpesmepHas
JETANM3aLMs MOXET NPUBECTH K HEAOMYCTUMOMY pOcTy 06beMa HEOBXOAMMBIX BbIMUCHE-
HM ¥ YXKEeCTOUEHMIO TPeOOBaHMI Ha IPOU3BOIUTENBHOCTD UCTIONAL3YeMbiX 3BM. B nacro-
smiem Cpolle NpaBWI UCNOAB30BAH APYTOM MOAXOA, OCHOBAHHBIA Ha MCMNOJIL30BAaHUM
(pu3uUecKr NpO3padHbIX MOLeNeH, BKIIOYAIOLMX BPEMEHHOE U NMPOCTPAHCTBEHHOE OC-
peaHeHuUe PacCMaTpMBaeMbIX BeIMYKMH. Tlonyyaemble B pe3ynbTate 3QPeKTUBHbIE 3HaYe-
HUS BXOASLIMX B MOLENM NTApaMETPOB TpeByIOT NOMOJHUTEbHOM HACTPOMKH, YTO U ObL1O0
BBLITOMHEHO B XON€ HATYPHbIX M3MEpeHWH Ha NeMCTBYIOLMX JHHUAX METpOnonMTeHa. B
[ONOJIHEHIE K 3TOMY pa3paboTaH METOL, MO3BOASIOWMI OUEHUBATL FEOMETPHUECKHE U
YNpyrue cBOHCTBa BEPXHEH YaCTH IPYHTA S NOCHEAYIOUIEro HCNOAb30OBaHHs B NPAMbIX
pacuerax. Takum 06pa3ont, st OUEHKM BeTituKAH Bubpaunyn BOaM3I e HCTBYIOUIMX AHU
METPOMOAITCHA, & TAKKS B NPOUCCCE NPOSKTHPOBAHMH 1 CTPOHTEALCTBA HEOOXOAMMO
MCTIONDB30BATL NPOLEAVPY. H3MOXEHHVIO B HacToswenm Csone npasin. st OueHKn M-
XOAHbBIX [IAPAMETPOB MCNOL3VeTCs pasnesn 4 Hactosiwero Csoaa npasit. Tpouenypa oueHKH
TOAYHCHHBIN BCJITYMH BH6p‘dLHlM HAa COOTBETCTBHC CAHMUTAPHBLIM HOPNAM QnitcaHa B pas-
nenc 6. B chyuvac eCiHt Tpeﬁomu-u-m CAHUTAPHDLIN {HOPM HE BLITOAHIOTCS, HEOOAOINO
npiMecHeHe CNEUHUILHBLIX MCP 110 CHIDKEH IO 1130LITOM IO Bmﬁpaunn B COOrpeTcTsiin C
[OAOKC HIMIE passenos 3 11 5 nactosiuero Cpoia npasud.

Cnon npania paspabortan «TonueisHol accounauueii Pocciti» na ocriosanmi
[POBCACHHDBIX HAVUHO-UHCCACIOBATCABCKIIN )’)21601~ HATVYPHBIN FKCNEPHMCHTLILHBIN HC-
C.'\C.'tOBllHH(L ()606”&\.‘””5! OB DRCILN ATATU T et M Tpoitoiiteia i HITH R ISR RIS I
Tepu‘rypnbl,\ HCTOMHHKOB. Beio OCHOBY MOJTOXKCHbLI COOQTBCTCTBYVIOLLITC PYKOBOACT BA, 1101~
roTosnenHsie Bubpoakyeruueckoit naboparopiieit MOO «TouneabHas accoumauusi» 1
npoutentutie anpodaunio Ha ArHusx MOCKOBCKOr0 METPOMOANTEHA.

Hactosiwuuit CBon npaBui HeODXOAMMO MCMOAL30BATH IMPH MNONYYEHHH OLEHOK
BeJIMYMH BMOpaUMK B HA3EMHBIX 30aHUSAX U COOPYXEHHUSIX, BOSHUKAIOWHMX OT ABUXEHUSA
[10€300B METPOMONMTEHA Hd YYacTKaX MEPEroHHbIX TOHHENEH, B Mpedenax CTaHUMH,
kamep cbe3nos. CBOA NpaBUA alaNTHPOBAH K CMOXHUBWIKUMCS B HACTOSLIEE BPEMS NPUH-
{MnaM HOpMHPOBaHMs. B 4aCTHOCTH, B Ka4eCTBe OCHOBHOrO OLIEHHBAEMOTO NapaMeTpa
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MCTIONb3YIOTCS abCcoMoTHbIE 3HAYeHHUs BUbBpockopocTH (M/c). Jlorapudmuueckue egu-
HULUbI (ypOBHU B AB) TakxKe HOMycKaeTCs UCMONBL30OBATH B KAYECTRE BCHOMOTATEALHbIX
napameTpos.

Ecau ucxomHbie mapamMeTplbl A pacueta Bubpaumuu He 3anausl, Hactoswuit Csoa
NpaBHJ CNEAYET UCMIO/B30BATH VIS OMPEACACHUS AMHAMUYECKUX U JUCCUITATHBHBIX Xa-
PaKTEPUCTHUK IPYHTa (CKOopocTelt U KOIQDHULMEHTOB 3aTyXaHUA YIPYrux BOAH) B pa3-
JUYHbBIX ECTECTBEHHBIX EOJOIMYECKMX U BbI3BAHHBIX TEXHOMeHHBIMM (haKTOpaMU YCRO-
BUAX TOpOAa. 3HAHUE YKA3AHHbBIX XapPaKTEPUCTUK HEOBXOAMMO MpH NPOTHO3UPOBAHMM
BEJIMYMH BMOPaUMM B Ha3eMHbIX 3AaHMAX U COOPYXEHHSIX, BOSHUKAIOLIMX NP ABUXE-

HUH [10€300B METPONONUTEHA, @ TAKXKE AN OLUECHKH 3DMEKTUBHOCTH MEPONPHATHIA MO
UX BUOpO3aLuUTe.

CornactHo HactosweMmy CBooy Mpasun OUHAMMYECKME XapaKTEDUCTHKU TPYH-
TOB, HEODXOAMMBIE LISl pacyeTa abCOMIOTHBIX BEAHYHH MY YPOBHEN BHOpaLMK B 3aa-
HUSX, ONPEAENAOTCH B IIPOLECCE TeONIOTMYECKUX M3bICKAHMI WM 10 UMEIOUMCS
CTAHOAPTHBIM TaONUYHBIM HaHHbIM. BTOPO# NMyTh 324aCTYIO HEMpPUEM/IEM H3-33 HMEIO-
werocs 6onbLoro pasdpoca xapakKTepHCTHK OAHOTHITHBIX [PYHTOB. Benencrsue sToro
PEKOMEHIYETCA UCNOAb3OBATh MPSMbIE U3MEPEHHS HAa MECTE M OCHOBAHHbIE Ha HHUX
pacyeTbl XapaKkTepUCTUK IPYHTOB. 30eCh MpencTaBieHa NMOCAeA0BaTebHOCTh LIaroB,
PEANM3YIOLIHX NaHHbIA TOAXOA ONpeAeNeHUs NMHAMMYECKUX TapaMeTPOB IPYHTa AN
UX [IOCNEAYIOLETrO UCTIOIb3OBAHKS MPH pacyerax BUOPOAKYCTHYECKON CHTYalHH Ha
NOBEPXHOCTH.

JuHaMHyecKue CBOUCTBA IPYHTA OYAyT XapaKTepu3oBaThCA CKODOCTAMM IpPO-
JONbHBIX Y IOMEPEYHbIX YNPYrHX BOAH B TBEPAOH cpele, a TaKkKe CBA3AHHBIMU C
HUMM IMHaAMHYeCKUMH Monyasimu ynpyroctu (FOura u ITyaccona) ¥ ckopocThio pac-
MPOCTPAHEHUS MTOBEPXHOCTHAIX BONH Panes. JuccunaTiBHbIe CBOMCTBA XapaKTepU3y-
10TCA 3HEPreTUYECKUM KO3DOULIMEHTOM 3aTYXaHHS Y WIM CBS3aHHBIM C HUM aMIUTHA-
TYIHBIM Ko3dduuuentom B=y/2. PaccMaTpuBalOTCs CpelHHE 3HaYeHHUS I1apaMeTPOB

AJ1 OKTAaBHBIX IMAMA30HOB YacCTOT, IIPY 3TOM MX BEIUYMHA MOXET 3aBUCEThb OT 4ac-
TOTHI.

Hacrosuumit CBon npaBun cieayer MCMoOb30BaTh ANS paspaboTKU CPencTs BUOG-
PO3AUIUTHBIX MEPONIPUATUH B KOHCTPYKUMHU BEPXHErO CTPOEHUS MYTH METPONONUTEHA
NpY HEOBXOAMMOCTH CHHXEHUS U30bITOYHOM BuGpauuu. [IpueoauTcs nopsxox nondo-
pa TpebyeMbIX XapaKTepUCTUK BUOPO3ALLUUTHbBIX YCTPOHCTB B 3aBUCHMOCTH OT BEIUUMHEI
TpeByeMOro CHIKEHUS BUOpaLMK, @ TAKXKE 3HAYEHWI MMapaMeTPOB IPYHTa U XapakTe-
PUCTMK TOHHEJIbHOH KOHCTPYKUMH B npunoxeHuu 3 naeTcs nNpuMep UCMONb3OBAHUS
Caona npaBui B KOHKDETHOW CUTYalLUH.

Hacroauwwuit Cson npasitl YCTaHABAMBAET METOAbLI H3MEPEHMS M OLEHKH Bubpa-
UMK, TEHEPUPYEMOW NPU ABHXXEHWUU NOE3AOB B METPOTIONAMTEHAX, B MOMELUIEHHSX XU~
NbIX U OOLUECTBEHHDIx 3AaHMI, NPU ONpeAeNieHUU CTEMEHNU BO3AEHCTBUA BUOpALMY Ha
YENIOBEUYECKUI OPraHu3Mm.

H3mepeHus BbINONHSIIOT C LENbIO KOHTPOAS BUOpaLMK, FeHEpHPYENOi NP OBU-
KEHHU MOE3A08 B METPOMO.IUTEHAX, B MOMELLEHMSIX KUAbIX ¥ ODLLEC TBEHHDBIX 3AAHKA,
Ha COOTBETCTBME AOMYCTHMLIN vpoBitsir, veTaHosreubin CHull 32-02

CBoA npaBiUl NpeaHa3HAYCH A KOHTPOAS BUOpaLMit, co3naBaemoll 8 nomelle-
HUSAX KHABIX 1 OOWECTBEHHLIN 3.1aMitll NPH ABUXEHUM MOE310B B METPOMOAITEHAX,
OCYUIECTBASACMOIO NPt MPUCMAL B IKCH.IVATALMIO HOBBIN THiHUM OH BAOINT B KOMIM-
AEKC HOPMATHBHBIX AOKYMEHTOB, [TOArOTOBAEHHbIX B CBH3K ¢ paspadortkoit CHull 32-02
«MeTpononuterbi». OH MOXKET UCTONL3OBATLCS TAKXKE TPH MEPHOAUYECKOM KOHTpONE
AeACTBYIOWMX TUHUN METPOMOAUTEHOB.

B Csone npaBun yuTeHbl TpeGOBAHUS ¥ PEKOMEHAALIMU OCHOBONO/MAraOLMX HopMa-
TUBHO-TexHuuyeckux nokymenroB: I'OCT 12.1.012, CH 2.2.4/2.1.8.566-96, MP 2957-84
o6uieTeXHMUECKOro xapakrepa. BMecTe ¢ TeM B HeM KOHKPETU3UPOBaHbl TpeGoBaHUSA K
BUIY ¥ COCTaBY MOMIEXALUMX U3MEPEHUIO U KOHTPOMIO NapaMeTpoB BUODALUM KUCXOLS
M3 BPEMEHHOrO XapaxKTepa M CIEKXTPalbHOro CocTaBa BUOpaLMu, reHepupyeMoil npu
INBMXXEHUM [10€300B; onpeaeneHbl TpeGoBaHUs K annapaType, YCJAOBMAM W NpaBUiaM
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BLIUTOJHEHMA U3MEPEHUIA; NpouenypaM oOpaboTKH pe3y/ibTaToB M3MEPEHUI U OUEHKE
MX Ha COOTBETCTBUE NOMYCTMMBIM 3HaueHusiM. TIpM 3TOM HCMOMBL30BaH OMbIT, HAKOM-

JIEHHbI MUPOBOIt NIPAKTHKOW M OTpaXeHHbI B MexuyHapontom cradaapte UCO 2631/1
1 HemeuxkoM cranzapte JWUH 4150/2.
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CBOM MPABUI MO MPOEKTUPOBAHHUIO U CTPOUTENDBCTBY

OLIEHKA BUBPALIMH ITPHU INIPOEKTUPOBAHHH,
CTPOUTEJIBCTBE U BKCILUIYATAIIMHA OBBEKTOB
METPOITIOJINTEHA

VIBRATION ASSESSEMENT FOR DESIGN,
CONSTRUCTION AND OPERATION OF METRO UNITS

1 OBJIACTH IPUMEHEHUA

Hacrosumit CBoa npasuin HeoOXOOMMO HC-
NO/b30BaTh NPY NOJYYEHUU OLIEHOK 3HAYEHHUH
BUOpaLMU B XOLE NPOEKTUPOBAHUA U CTPOUTEb-
CTBA JIUHUH METPONONUTEHOB, PACTIONIOXEHHBIX B
cenyte6HOM 30HE, 2 TAKXKE MPOESKTUPOBAHUS M
CTPOMTENLCTBA XUIIBIX 3aHUM, pacnionararouinx-
Cs B TEXHUYECKON 30HE METPONOJIUTEHA.

Monoxenus Hactoswero Ceona Mpasui He-
O0XOAMMO HCIIONb30BATh IPH IKCIIEPUMEHTATb-
HOM OINpeneNeHUY Ha MECTE IXHAMUYECKHUX ¥ AUC-
CUITATUBHbIX XaPAKTEPUCTUK IPYHTA B ECTECTBEH-
HbIX r€0JIOTHYECKUX U BBI3BAHHBIX TEXHOIEHHDbI-
MU akKTopaMu YCIOBHUAX ropona, Heo6XoaHMbIX
fipy¥ NPOTHO3UMPOBAaHMU BeNMYMH BUOpauuu B
HA3EMHbIX 30AHUAX U COOPYXKEHUAX, PACTIONOXKEH-
HbIX B 30HE BO3MOXHOIO BAMSHUSA NMPOEKTUDYE-
MbIX NTMHUA METPONIONUTEHA, C HEAbIO IPOBEPKH
ux Ha cooTBeTcTBHe TpeGoanuam CHull 32-02,
a TaKXe NpH paspaboTKe KOHKPETHbIX TEXHIIYEC-
KUX peuieHuit no subposaiuure 3gaHUit M COOPY-
KEHMHA.

IMTonoxeHus Hactoswero Cpopa npasuil He-
06X0AMMO UCNOMH30BATE MpH pa3paboTKe KOHCT-
PVKLMI BUOPO3AWIMTHBIX VCTPOMCTB BEPXHETQ
CTPOEHUS MYTU METPOMOJIMTEHA B CAyHae MpeBbi-
LWEHHUS TPEnesibHO AONMYCTHMbIX CAHUTAPHBIMH
HOpMaMi BeIM4MH BuOpauliM Ha MOBEPXHOCTH
TPYHTA B NPHMBIKAIOWHX K THHKH METPO PaioHax
X0 1 aIMUHUCTPATIBHOI 3aCTPOUKH, B CTaH-
UMOHHbBIX MOMEUIEHHSX ¥ Ha naatdopMax CTaH-
uuit meTponoaureHa. [Tovivo 3T0r0, HacTos LA
Cpoi npasi1 HeOOXOIHMO HCMOAL3OBATL U151 CHII-
KEHUS H3OBITOUHBIX YPOBHEl WyMa HA CTAHLINX
¥ B 34aHVsIX HA MOBEPXHOCTH IPYHTA, €CAU aKyC-
TUYecKas 3IMUCCHA CBf3aHa ¢ npeobsagaioiei
CTPYKTYPHOH KOMIIOHEHTO# (B OKTaBHOM Auaria-
3ose 63 Tu). Kontponb nocruraemoit apdexTus-
HOCTH pa3pabaTbiBaeMbiX MEPONPUSITUI ¥ NPOTHO-
3UpYeMbIX YPOBHEH BUOPOCKOPOCTH W LUyMa NpH

3TOM FIPOBOAMTCH B COOTBETCTBUU C TpeGoBaHUSA-
mu CHulIT 32-02.

Hacrosauiuit CBoA npasun YCTaHABAUBAET Me-
TOAbI U3MEPEHUS W OLIEHKU BUOpaLMM, [EHEPH-
pyeMoil npu ABHXEHUH [10€310B METPOTIONUTEHOB
B NOMELUEHMIX XUIBIX ¥ OOLECTBEHHBIX 3IaHUH,
NpH OMpeleNeHHH CTerneHH BO3NeHCTBUs BHUOpa-
LMK HA YeJIOBEYECKUI OpraHu3M.

H3MepeHHs BEHIONHAIOT ¢ LENBIO KOHTPOJIA
BUOpaLuM, reHepupyeMoil Npu JBHXEHHH [10e3-
1IOB METPOTIOJINTEHOB B NIOMELIEHUSX XXHIIBIX ¥ 00-
IIECTBEHHBIX 3JaHMM, Ha COOTBETCTBUE NOMYCTU-
MbIM YpoBHaM, ycranosneHHsiM CHull 32-02.

2 HOPMATHBHBIE CCBhLIKHA

B nactosuem Caone npaBWI KUCIIOJAB30BAHBEI
CCBUIKM Ha CleAyloUMe HOPMaruBHBIE NOKYMEH-
ThL:

TOCT 12.1.012—90 CCBT. BubpaunoHHas 6e-
3onacHocTh. O6ure TpeboBaHUA

TOCT 12.4.012—83 CCBT. Bu6pauus. Cpea-
CTBa M3MEPEHUS U KOHTpOo/s Bubpauun na pabo-
4uX MecTax. TexHuuyeckre TpeboBanus

[OCT 17168—82 PunsTpbl 3NEKTPOHHLIE OK-
TaBHbIE I TPeTbOKTaBHbie. OOuiMe TEXHHUECKHE
TpeGoBaHUSt U METOAb! HCIIBITAHKMA

CHuIT 32-02-2003 MeTponoauTeHbl

3 PACYET BUBPALIMU OT IBHXEHUSA
MMOE310B METPOITOJIUTEHA

3.1 Obuwue nonoxeHus

3.1.1 Pacuer Bubpailiy OT ABUXEHMS N0L3408
METPONOTMTEHA [TPOBOAMTCS [IPH [IPOTHO3MPOBA-
HUM OXMAAEMbIX 3HAYCHUU BUOpaLIMK B 3AaHUSAX,
pacrnoIOXeHHbIX B 30HE BO3MOXHOIO BIUSIHUSA
NpOeKTUPYEMBIX JIMHMA METPOIMOIMTEHA, C LEIbIO
NIpOBEPKM MX Ha COOTBETCTBUE TpeOOBaHUAM
CHull 32-02, a Takxe rpu pa3paboTKe KOHKpeET-
HbIX TEXHUYECKUX peLuieH il no BuOpo3aluTe 34a-
HUR U COODYKEHUH.

3.1.2 Ouenky ByOpauuu OT ABHKEHUSA [10€3-
JIOB METPOMOJIUTEHA B XUAbIX MOMEUICHUAX, Na-

1
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natax DONbHMIL, CAHATOPHEB HEODXOAMMO MPOBO-
OUTh IS HOYHOTO BPeMEHHU CyTOK. PaccuuThiBae-
MbIMY fapaMeTpaMy BMOpaLuK B COOTBETCTBUH C
HactosiiiuM CBOAOM Mpasit ABAAIOTCS:
* KOPPEKTMPOBaHHbIE MAKCUMARLHbBIE ¥ DKBH~-
BAIEHTHbIE 3HAYEHUs BUGPOCKOPOCTH ¥, U
Vm, M/c;
® MAaKCHMAaNbHBIE K 3KBUBANCHTHbIC 3HAYEHUS
BUOPOCKOPOCTH V., H V,,, M/C, B OKTaBHbIX
NOJIOCAX CO CPeAHEreOMETPMYECKMMH YacTo-
Tamm 16, 31,5 u 63 Tu, vaubonee xapaxrep-
HbIX LISl METPOTIONIMTEHA

PacueT KOpPEKTUPOBaHHbIX U DKBUBANIEHTHbIX
3HAYeHMUIt BUOPOCKOPOCTH CREAYeT BHIMOMHATL 10
tdopmynam T'OCT 12.1 012, npuHuMast Becosbie
ko3 PULMEHTbl KOPPEKLIMHU VISt BEPTHKAJILHOTO
M FOPHM3OHTANLHOIO HATIpaBNeHUI BNs ciyyas 00~
uieit Bubpaumu.

3.1.3 B kauecTBe NOIMOJAHNTENBHOIO fapameT-
pa Bubpaly MOIYT KCITOJIL30BATHCH YPOBHU BUO-
pockopoctu L (ab), onpenensieMbie COOTHOLUCHHU -
eM Buna L = 20 Ig (v/v;), re B KaYECTBE BeJINYM-
HB! V BLICTYIAIOT NEPEYHCIEHHBIE BbILIE [1apaMeT-
pel; v, — TIOpOroBas BeJIMYMHA BUOPOCKOPOCTH,
pasHas 5-10-% m/c.

3.1.4 TIpu npoeKTUPOBaHUH B CENUTEOHOM 30HE
AVHUI METPONONUTEHA HEODXONMMO BHITTOJIHEHME
CNEAYIOWKX YCAOBUH:

vsvnon: LS‘LROTI’ (3 1)

rne v u L — oxunaemble abCOMIOTHBIE BEAHYH-
Hbl ¥ YPOBHM BUODOCKOpPOCTH B
OUEHUBAEMOM 3JaHUKH COQTBET-
CTBEHHO B M/c u 4b;

[pu nposepke ycnosuit (3.1) B kauecTse OXu-
HaeMbIX BEIMYMH BUOpauMK B OLEHMBAEMOM 3a-
HUM AOMYCKAETCH NPUHHMAaTb 3Ha4YeHusi BUOpo-
CKOPOCTH, PacCYMTAHHbBIE HA MOBEPXHOCTH IPyH-
Ta B MECTE pacrnonoxeHus ¢yHaaMeHTa

3.1.5 B cnyyae, Kxorna pacueTHblE BEAUUMHbI
BUOpauuM MpeBbILIAIOT AONYCTUMbIE 3HAUCHUS,
PEKOMEHIYETCS NMpenycMaTpUBaTh CrieLHalbHbIe
BHOpPO3aLIMTHbIE MEPOTIPUSATHS ¥ YCTPOHCTBA, KO-
TOpbIE MOJPA3AENSIOTCS HA CHEHAYIOUWUE THIIbI

e YCTpOHMCTBa, YMEHbLUAIOUIME IUHAMUIECKHE
HArpy3Ku Mpu B3aMMOOEHCTBUM KOJIECHOM
napbl C BEPXHUM CTPOEHHUEM IYTH,

* aMOpPTH3UDYIOLUME YCTPOHCTBA B KOHCTPYK-
LUMA BEPXHETO ¥ HMOKHEro CTPOEHHUs NMYyTH;

e BUODPO3ALMTHBIE KOHCTPYKU UK 06I€0K TOH-
HEJIEH METPOIONUTEHOB,

¢ 3KPAHUPYIOLIKME KOHCTDYKUHU B IPYHTE,

e AMODPTH3HUPYIOLUUE NEMEHTbI B KOHCTPYKLMH
3HaHuHA.

Bribop cpencTs 3aliMThl OT BUOpaLUU IPOU3-
BORMTCA C YYETOM UX 2(PPEKTUBHOCTH H 3KOHO-
MMYECKOH 1enecoobpa3sHOCTH.

3.1.6 [TporHo3upoBaHue BENWYMH BUBPOCKO-
POCTH B XWJBIX 30aHMsAX ¥ noabop BUOPO3ALMT-
HbIX MEPONPUATHI TIPOBOAATCA B CAEAYIOLUEH NOC-
JIEROBATENbHOCTH:

a) OLIEHMBAIOTCH BENWYMHbI BUOpauuu obnre-
JIOK TOHHeJe# W JIOTKOBOU 4acCTH NyTHU METPOINO-
JIMTEHa B COOTBETCTBMM C TNOJIOXKEHMAMHU pasae-
nos 3.2, 3.3;

) 3apaeTCA WIHK OTIpeneNsieTCsl B COOTBETCTBUH
C pa3nenom 4 UCXOAHOe OAA pacyeTa reojoruyec-
KO€ CTpOEHWE BEpXHEW YacTH IPYHTA HMCAO M
TOMLUMHBI CNATAIOIMX CNOEB BEPXHEN YAaCTH IPYH-

Voon ¥ Loy — BOTYCTHMbIE aDCONIOTHBIE BEMHUYM- Ta obwei TonwrHoi H 2 h +10 v, rae i — pac-
Hbl 4 VPOBHU BUOPOCKOPOCTH, CTOSIHWE OT TIOBEPXHOCTH TPYHTA 10 NOTK4,
MpPUHIIMaeMble B COOTBETCTBUM C B) OMpenensioTCsd MAacCoBble TMHAMI{HECKI(E
CHull 32-02 no tabauue 3 1 VIIPYTHE W ANCCHMATHMBHLIC NAPaMeIpbl Claldto-

Ta6auua 3! — HopmaruBHbie 3HaYEHUA QIS OLEHKH BUOPAUHOHHOTO BO3JEACTBHA HA COOTBETCTBHUE

tpebosaunam CHuIT 32-02
ﬂOﬂ)’CTH.\(OC Ipaneine
Tlovcltuiist 3danns - N N :
. “"Ll\ ’ “)J Lm:\\“ rny - 107, Lc:‘ “n\.y\ ”)J Lm.\\‘ ‘.u,- - o I‘ng’
M/e ab a/c ;xé K abo bW ab

Kunbie 1. 67 3.5 57 2.3 73 7.4 63

Manats GoAbliMiL # cCalHATOPHUCS 0.8 64 2.6 54 1.7 70 3.4 60

ABMMHHUCTPaTHBHO-YNpaBicHYcckue, obuie- 2,8 75 9,0 65 5,9 81 18,8 71

CTBCHHBIC 3AAHHA

Yyebibie 3aBencHus, YMTANbIbiC 321l 6ubano-| 2,0 72 6,4 62 4.2 78 13,4 68

TeK




LHX [PYHTOB: TJIOTHOCTb, CKOPOCTU MPOAOABHbIX
Y IOMepeyHbIX BONH U KO3IPDHUUUEHT 3aTyxaHus B
KaKAOM CJI0€;

T) ONpPEenesiIOTCS 0XUaaeMmble 3HAYEHUST BUO-
POCKOPOCTH NOBEPXHOCTH I'PYHTA B COOTBETCTBHUU
¢ paszgenom 3.4;

I) npoBepsioTcs ycnosus (3.1) u B cnyyae ux
HEBBITOJHEHUST noabupaoTcs BUOPO3aLUUTHEIE
MEDOTIPUATHS B COOTBETCTBUHM € 3.1.5.

3.1.7 JuHaMuyecKue XapakTepuCTUKKA IDYH-
TOB, HeoGXonAMMbIE A pacyeTa BeNMYKUH Bubpa-
uuu B 3paHusx (nepeuncnenue B 3 1 6, 6), onpe-
DEeAI0TCS B NPOLIECCE FeONOTUYECKUX U3bICKAHM
WIH B COOTBETCTBHUH C pa3lesioM 4 Ha OCHOBE Mps-
MbIX aKyCTHYECKHX U3Meperuit Ha mecte. [1pubnu-
WeHHbIE 3HAYEHUA [1aPAMETPOB Pas3TIUYHbIX TUIIOB
[PYHTOB NPUBOAATCS B MPUIOXEHUYU A.

3.2 Pacver BesuyuH BEOpauMu 004eN0K TOHHENEH

3.2.1 WcxonHbIM# DACHETHLIMU [ApAMETPaMHU
KosieGaHuil o6HeNOK TOHHENEeH METPONOMUTEHa
SBASIOTCA BENYYUHbI BEPTUKATLHOM ¥ rOPU30HTIb-
HO# COCTaBAsIONINX BUOPOCKOPOCTH ee JIOTKOBOIA

yacth (v u v)), onpenensiembie B OKTAaBHBIX [0~

nocax vactot 16, 31,5 u 63 I'u mns npuHsToit B
KayecTBe TUIIOBOM KOHCTPYKUMH 06IENKU Kpyro-
BOIO CEYEHHsl, BLITIONIHEHHON M3 COOPHOIO Xene-
300eTOHa, a TAaKKE TUIIOBOM KOHCTPYKLIMH BEpX-
HEro CTpOeHHUs MYTH ¥ 3aJAHHOMI CTPYKTYPHI OKpY-
Xarolero rpyHra. KoHKpeTHbIe 3HaYeHUsT ITapaMeT-
poB npuBoasrcs B Tabmuie 3.2. IpencraBneHHble
3HAYEHUS TIONYYEHbI B XOAE MPAMBIX U3MEPEeHUM
HA JeUCTBYIOLLMX NMHUAX METPONCAUTEHA

3.2.2 B xoze npouenyps! BhIYUCIAEHUI NPOU3BO-
OWUTCA NepepacyeT BeauYuH BUOPOCKOPOCTH Ha TH-
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1oBO# 00AenKe (KpYTOBOrO CEYEHMS) B 3HAYEHUA
BUGPOCKOPOCTH Ha peasibHO paccMarpuBaeMoit 00-
JeJKe MPOU3BOJIbHOTO CEYEHUS C 3alaHHbIMU [PYH-
TOBbIMH YCIOBUAMM. BenturHa BHOpOCKOpOCTH JIOT-
KOBOH 4aCTH TOHHENS OTpee/sercs no gopmyne

l wph |
V= 2 ,
B+ K, v 10K, -mo?| G2
rne [/, — MpHHA TOHHEN,

£ — wmopnyns HOHra cTeH TOHHENS;
m — TOrOHHAas Macca OBAENKHU TOHHENS,;

_ _ 6 Izkur
O e fOr + )

K, =-pch, k=10,7m,

J — MOMEHT HHEepUHH MOMNEepeYyHoro ce-

YeHUS TOHHENSA;
P, A, W — TIOTHOCTb U KOIQDHUUCSHTHI Jlams

NpUIEralonero rpyHTa;

€ — CKOPOCTh PAaCMpOCTPaHEHUs INpo-
JONBHBIX YIIPYTHX BOJIH B IPYHTE;

f — wu4acrora KonebaHMi.

BenuuuHa p BHIYUCIAETCS 110 HOpMye

|W(EJK* + K, + ioK, - mo?|
P =| ioR r (3.3)

rlie BCE MapaMeTphl B BBIPAXEHUU — TE XK€, 4TO U
B (3.2), HO MpUHATHIE LI CTAHAAPTHU30BaHHOIO
TOHHENA, BENMYUHBI BAOPOCKOPOCTH 11 KOTOPOTro
npusefeHs! B Tabnuue 3.2, R =2,75 M — panuyc
00aenKu TOHHEN.

3.2.3. Ha ctaguu paspaboTky TEXHUKO-3KOHO-
Muyeckoro o60CHOBaHMS WM [1POEKTa MEPEeroH-
HbIX TOHHENEH JTMHUY METPOMNOIUTEHA BENHYHHEI

Ta6nuua 32— Ucxonunie sannple Ans pacyera. Beanunnbl Bubpauuu Ha THROBO# obxenxe

poctu {M/c)

CXOpOoCTb NPOICNLHBIX BOMH B TPYHTC 600 M/c
CKOpOCTb NONEPEYHBIA BOJIH B IPYHTE 200 m/c
[1noTiocTs rpyHTa 1800 kr/a’
Tonwnia obae ki 0.2 M
Paauve oGacinn 2.6 Af
Yactora (IMu) 16 313 63
Makcumansiias Benryuiia ropu3oHTaANLION KOMMOHEHTLl 8UGpO- 0,00011 0.00096 0,00083
CKOpOCTH {M/C)

MakcumanbHas BEIMYMHA BEPTHKAALHON KOMITOHEHThI BHOPOCKO- 0,00011 0,00096 0,00083
poctu (M/c)

SkBuBaneHTHas BeAWYWHA TOPU3OHTANLHON KOMMNOHEHThI BMOpPO- 0,00006 0,00055 0,00048
ckopoct! (M/c)

DKBUBANEHTHAA BEMYUHA BEPTUKANLHOW KOMMNOHEHTHE BHOpOCKO- 0,00006 0,00055 0,00048
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BUOPOCKOpPOCTH Ha JIOTKOBOU 4yacTu obaenku no-
NYCKaeTCsl OLIEHMBaTh HA OCHOBE PE3yNIbTaTOB Ha-
TYDHbIX M3MEDEHMil, MPOBEACHHBIX Ha 3KCIUlya-
THPYEMbBIX YJaCTKax IMHHI METPONOJIUTEHA, HME-
IOLMX AHANOTUYHYIO KOHCTPYKLMIO ODNENKH 1 Bep-
XHEro CTPOEHHMs IMyTH, 2 TAKXKe HAXONSAWIMXCH B
AHANOrMYHbIX, KaK ¥ TPOEKTHPYEMbIH Y4acToK,
MHXEHepHO-reonoruyeckux ycnosusix. [lpu stom
pa3nuuMe CBOWCTB rPyHTa ¥ CKOPOCTH ABUXEHUS!
MOE30B" He NOJKHO npesbliats 10—15 %. [pu-
Mep pacyeTa MPUBOLKTCH B NpuioxeHuu b.

3.3 Pacuer BeJM4MH BHOpauMu JOTKOBOMH
YaCTH CTAHUMI, TYNHKOB ¥ KaMep Che3na

3.3.1 McxonHbIM PACYETHLIM NapamMeTpoOM Ko-
nebaHui 3NeMEHTOB KOHCTPYKUMM CTaHUUH, Ty-
NYMKOB, KaMep Cbe3da METPOMONMTEHa ABNSETCH
3HayeHue AMHAMUYECKO# CUIIbI, AEHCTBYIOLUEH Ha
JIOTKOBYIO 4acTb TOHHeJs. BenuuuHa nocnesHeit
ONpeesiseTCcs B OKTaBHAIX 0I0cax yacTot 16, 31,5
¥ 63 Tu, s TUMOBOH KOHCTPYKUHHM OBIenKw,
UMEIOLIEH TPSIMOYIrONbHOE CEYEHHE U BbINIOIHEH-
HO# M3 cOGophoro xene3obeToHa, TMTIOBOH KOH-
CTPYKLIMKM BEPXHEro CTPOCHMs NYTH M 3aNaHHOM
CTPYKTYPbl HENOCPENCTBEHHO MPWJIETAIOLEro K
JNOTKOBOUW 4acTH rpyHTa. KOHKpETHBIE 3HAUCHUS
napameTpoB NpUBOLSTCH B Tabnuue 3.3.

3.3.2. B xoze ripoLenyphbl BoIYMCICHUH NIPOU3BO-
IMTCS MepepacyeT BeJIMUMH BUOPOCKOPOCTH Ha NOT-
KOBOH YaCTM TUNOBOM OBIENKH TOHHENA (MPAMOY-
TOJIBHOTO CeYeHHs!) B 3HaYCHUs: BUOPOCKOPOCTH Ha
JIOTKOBOM YaCTH DacCMaTpMBAEMOro COOPYXEHMSA
(CTaHLMK, TYNHUKa, Kamepbl Che3na) C 3aNaHHbIMK
TPYHTOBLIMM YCIOBUSIMU. B KayeCTBE HCXONHBIX CTaH-~
[ApTU30BAHHbIX BEJIMUMH BEPTUKATLHON M FOPU30H-
TaNLHOW COCTABASIOMIUX BUDPOCKOPOCTH UCTIONb3Y-
IOTCH BBIYMCAEHHDBIE BEAHYHMHbI, MONYYEHHDIE B Bbl~
UMCAMTENLHON 4acTy NMOANPOrPaMMBL M3 3ABaHHbBIX
MAPAMETPOB NOTKOBOM YACTI KOHCTPYKUMIt W He-
MOCPeNCTBEHHO NPUNETAIOLIETQ TPYHTA.

3.3.3 [Ins pacuera BeaMyHH BUOPOCKOPOCTH
MSMEHTOB KOHCTPYKUMH CTaHUMM, TYNMKOB, Ka-
MEP CHe3fa METPOTIOAMTEHA NPUMEHSETCH CAeay-
IoLas MOAEND.

B nexaproBoif cucteMe KOOPAWHAT paCCMOTPHM
nexauyio Ha noaynaockoctu (z<0) rutoianky
TONUIMHLL f B Bujle BecKOHEeYHOM B HalIpaBJICHUH
y NOJIOCHL M WIMPUHBI X B HaMpaBAeHUU X (PUCY-
HOK 3.1). Janee pa3ofbeM IUIOWANKY HA CHCTEMY
GaJioK, KaxXnaast 3 KOTOPbIX UMeeT BLICOTY 4, Bec-
KOHEYHa B HalipaBNeHUH y M WHpuHY [,. Bennyu-
Ha BUOpOCKOpOCTH Kax o 6anku onpeaensiercs
no popmyne

@PBFKf2 ‘
EN* + K, +ioK, - mo*| (34)

vel
l

6 Izkp.r
rne K, = ;
T 24 [+ 200)
K. = -pch;
1
2\4
K =| Mo”1

N 7/

K12
12
m, |, h — COOTBETCTBEHHO IIOrOHHasg Mac-

ca, HIMpHHA M BbICOTa Danky;

E — wmonyns FOHra marepuana 6anku;

A v p, — KOIPPULIMEHTHL Jlams;

P — IUIOTHOCTb IPYHTA;

¢ — CKODOCTb MMPOJONbHBIX BOMH B
TDYHTE;

P,, — BHewH:s cuia, IencTBYIOWas co

CTOpOHBl Toe3na Ha Danky, oc-
TaibHble 0003HAYEHHUA NPUBOAAT-
cs B 3.2.2 nactosiero CIT.

— MOMEHT HHEepPLUH GANKH,

Ta6aumua 3.3 — Fcxouubie napamMeTpst LIS pacyeta, 3nayenue JMHAMUYECKON CHibl, NeHCTBYIOWICH

Ha JIOTKOBYIO 4aCTb TOHHENA

Monynb nedopaaunn IPYHTA

Koadduuucur [lyacconarpyHra

MnoruocTs PYHTA

ToawuMHa HOTKOBOHK HacTH TOHHeNs

LUMpHHa IOTKOBOR 4acTh TOHHeASR

Moaynb neOpMALNHH JIOTKOBOI YACTH KOHCTPYKUHH

[TNOTHOCTL NOTKOBOM YaCTU KOHCTPYKUKHK

Koadpduuuctit [Tyaccora A0TKOBON 4aCTH KOUCTPYKUUH

18 MIla
0.3

1700 kr/m?
0.5 M

19 M
30000 Mfla
0.2

2300  kr/m?

Yacrora (T'u)
MpusencuHas auHamu4eckas cuna (H/m)

16 31,5 63
1 0.25 2

4
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P, — npuBeACHHAA AMHAMUYECKas CHNa, NEHCTBYIO-
1as Ha JIOTOK CO CTOPOHbI noe3na; / — obaenka; 2 —

JIOTOK; 3 — noe3x

Pucynox 3.1 — Cxema pacueTta

Takum obpasom, st U3BECTHBIX CUn P, Hait-
neM BUBpPOCKOPOCTH OanoK C TOYHOCTHIO A0 KOH-
CTaHT M3 ODLUEro peuleHus, onpelesIeMbIX YCio-
BUsIMHU Ha rparuue 6anxu. Obuiee peuienue Ui BUG-
POCKOPOCTH JIOTKOBOI 4acCTH TOHHENS HaXoAMTCs
U3 peLieHHs TMHENHON CUCTEMBI YPaBHEHUI HA Bbl-
LLEYTIOMSIHYThIE KOHCTAHTbI, COCTABIEHHOH M3 ypaB-
HEHMI1 Ha TpAaHUYHbIE YCIoBUA WIS 6anok, a MMEHHO
Ha YCJIOBUS PaBEHCTBa CMELLEHHI M BUBpOCKOpOC-
TEHA NPUMBIKAIOUIMX APYT K OpYTY Kpaes 6anok. Be-
JIMMMHBL CHt Py, U KOKIOH 6aKK OMpesesnioT-
CA [1EPECYETOM IKCITEPUMEHTANBHBIX JaHHbIX, BbI-
MONHEHHBIX 110 dpopmyne (3.3).

3.3.4. Ha ctanun pa3paboTKu TEXHHKO-3KOHO-
MHYeCcKOro o0OCHOBaHHUS MM MPOEKTA MOA3EMHBIX
COOPY>XEHUU METPONONUTEHA (CTAHUMM, TYNIUMKOB
M Kamep cbe3na) BenuuuHbl BUOPOCKOPOCTH JIOT-
KOBOM 4acTif JONYCKAeTCS OUEHMBAThL HA OCHOBE
PE3YNbTATOB HATYPHBIX U3MEPEHUMH, NPOBENEHHbIX
Ha JIEHCTBYIOLLUHUX COOPYXEHHUAX METPOMOJIUTEHA,
MMEIOWMX AHAJOTHYHYIO KOHCTPYKUMIO nometle-
HHUS ¥ BEPXHETO CTPOEHMS MYyTH, a TAKXKE Haxoms-
IWHXCH B AHANOTHYHbLIX. KaK M MPOEKTUPYEMbIH
OBBEKT, HHAEHEPHO-TE0NOTHHECKHX YenoBusx. [pu
3TOM paszfityMe CBOICTB [PYHTA M CKOPOCTH ABH-
KEHIS N0e3408 He A0IXKHO npessiuaTth 10—15 %

3.4 Pacyer oxXuiaeMsIX 3uadeunii BHOpauuu
NOBEPXHOCTH PYHTa BOAM3H MeperoHHbIX
ToHHENEH, CTAHUMHA, TYNHKOB H KaMep cbe3la

3.4.1 BepTuKansHbie ¥ rOpU3OHTANILHBIE CO-
CTaBAsOWME BHOPOCKOPOCTH HAa MOBEPXHOCTH
TPYHTa ONpeAendoTcs Nno gopmyne

Wali) = V3 + vy (3.5)
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3nech Vg — BHOPOCKODOCTb, BbI3BAHHAsA BOIT-
HoH Panes, BblYMCAsIeMas no
dopmyne

Vr = %vmax exp(—Bkgx); (3.6)

B — k02 UUMEHT 3aTyXaHUS B [PYH-
Te;
k, — BOJHOBOE YHCNIO BOJHbI Pajes;
V{3 — COOTBETCTBYIOLUME POEKLIMY BUO-
POCKOPOCTH, BbI3BaHHbIE [PO-
IONIBHOM BOJIHOM B IpYHTE, BhI-
qucagemMsle no gopmyne

Vi = ’%\/ Vlzmax + V22max exP("ﬁkl\Jxl + H02 ).
X"+ Ho

TlpuyeM H, — miybuHa, Ha KOTOPOM HAXOAUTCH
JIOTKOBAs YacTh OOAENKH TOHHES,
X — yOajieHHe OT MPONOJBHOH OCH
TOHHEJIS,
R, — xapakTepHblif pa3Mep, [IPeCTaB-
NSIOWKUHA CO00H MUHUMANIBHOE K3
D/2 — nonoBUHB! IHPHUHBI TOH-

Hes;
ol
kp = < — OTHOLICHUIO CKODOCTH TPOAONb-
HBIX BOJIH B [PYHTe K KpYroBoil
YacToTe;
V)3 max — MaKCHMAbHBIE BEJMYMHBI BHG-

POCKOpOCTH Ha JIOTKOBO# 4acTH

o6nenKy TOHHEes!, TPUHUMAaEMbie

B COOTBETCTBMH C pasnesiom 4;
may — MAKCHUMAaJIbHOE U3 HHX.

3.4.2 BenuunHbl BUBPOCKOPOCTH (MAKCHUMAIIb-
HOTO WAM 3KBUBANEHTHOrO) MOBEPXHOCTH IPyHTa
B OKTaBHbIX T0JI0CAX YACTOT v ,({) MPU HCMONb-
30BaHWM BMOPO3ALLUMTHbIX MEPONPUATHI Onpene-
nsoTes no gopmyne

Vl.z(’) = V?z(l)Kl 3(’)/[)(1), M/cC,

rie D(1) — 3dhekTUBHOCTL OAHOMO 111 He-
CKOJNIBKUX OAHOBPEMEHHO #HC-
NOoAb3yeMbIX BUOPO3aLLKTHEIX Me-
poONpUATMA B OKTABHOK nojoce
C HOMEpOM i, KOTOpas ofnpene-
ngercs no rabnuue B.1, npuse-
OEHHOM B npunoxeHuy B nacro-
awero Cpoga npaswi, UiIM pac-
CUYUTLIBAETCA B COOTBETCTBHMHU C
pasgenoM 5 (cM. Takxke Tabmuuy
X.1 B npunoxenun X).



CH 23-105-2004

3.4.3 KoppekTuposaHHasn BeauyuHa BUGDO-
CKOPOCTH BbIMUCASiETCH N0 Popmyne

VP = \/"H(l) + v + v, (3).

Benmuwuninl v (/) Bhiuucasiotcs 8 pasnenax 6.1 win
6.2 nactosimuero CBona npasu.

3.4.4 DKBUBVIEHTHOE KOPPEKTUPOBAHHOE 3HA-
yeHHe -BUGPOCKOPOCTH BLIYUCASIOT O GopMynie

KOPP - '\OPV
J T, (1,2

3necb 7, — Bpems OLEHKH BUGPALMOHHOIO BO3-
AeucTBMs;
Tej — YaCTM4YHOE BpeMs BO3NEHCTBUSA BMD-
paLu1i, COOTBETCTBYIOLUEE peain3a-
UHMH j-r0 pexuMa OBHXEHUS M0e3-
JOB,

Vaoa?; — MaKCHMaJIbHOE KOPPEKTHPOBAHHOE

3HauyeHue BUOPOCKOPOCTH, XapaKTe-
pU3yIolLiee UHTEHCHBHOCTL BUOpa-
LUK 32 BpeMs T
JHaueHKS BeAUYHH Bpemeﬂm BO3NEICTBUS BUD-
paumry OTNpEeAeAsIOTCS COrfiaCHO TMpeanoiaraeMo-
My rpadMKy ABHXEHUS NOE3A0B HA JIMHUM METPO-
[IOJIUTEHA.

4 OTIPEAENEHUE @HU3IUKO-
MEXAHUYECKHX CBOUCTB I'PYHTA
TIPA PACYETAX BUBPAIITUH
B IOMEIIEANAX XHAJIbIX
" OBLUECTBEHHBIX 3TAHUM
OT JBUXEHHA NNOE3IOB
METPOTIIOJIUTEHA

4.1 Obumue noJioxenus

4.1.1 3a xpurtepuit BUOpaLMH NPUHIIMAIOTCH
aBCOMIOTHLIC MaKCHMANbHbBIE 11 3KBHBANEHTHLIE
BEIMHHDL V(o T, B OKTABHBIX HManasonax (o
CpLaAHEreoAe I plHecK i yacToTamu 16, 31.5 11 63
Tw). a/c?, a Takke ROPPEKTHPOBALIHBIE MaKCU-
MLTLHDIE {f IKBIBAICHTHLIC BOUMHbL [lomyeka-
CTCs TAKAKC MOHL30OBATLCS COOTBETCTBYIONLINN
HCPCTHCICHILING BOTIIHIAN v YPOBHSIMIE BROpO-
CKOPOCTH, OHDCHC.*'{HCMNMH COOTHOMICHHMCN

L =201g(v/w), ab, 4.1

rae Vv, — MNoporosan BEIMUYMHA BUOPOCKOpO-
ct, pastas 5107 m/c. Benuumna
BUOPOCKOPOCTH V ONpERensieTcs B
COOTBETCTBHU C pa3sgenoMm 3.

4.1.2 [ins cranaapTU3auuy K3jaraeMoil B Ha-
crosiiiem CBone nMpaBusi METOAMKY OTPEACHCHUS
(U3UKO-MEXAHUHECKUX NAPAMETPOB rPYHTA B Bajb-
Hei{leM PacCMaTpHBAIOTCs SKBUBAICHTHBIE BEAU-
YuHbl BUGPOCKOPOCTH B OKTABHBIX AuanasoHax 16,
31,5163 T

4.1.3 lpu ucrions30BaHKM NONOXKEHWH pa3-~
pena 3 B pacyerax aMrinuTyn BUOpPOCKOPOCTH Ha
MOBEPXHOCTH IPYHTa TpebyeTcs 3ananue CAEAYIO-
LUX NAPaMETPOB IPYHTOBLIX YCAOBUH:

e THMNA CTPAaTU(PUKALUM (YUCIO CNOEB),

¢ [UTOTHOCTHM TPYHTa B KaXIOM CJOE p;

® CKOPOCTEH MpPOAONbLHBIX U MOMNEPEUHbIX YII-

PYTUX BOJIH ¢, ¥ ¢, B KQXAOM CNOE;

e k03 duuKMeHTa 3aTyXaHUa P B Kaxaom

cnoe.

4.1.4 Tlpu ananu3e pacnpoctpaHeHus Bubpa-
UMK B FPYHTE OT TOHHEnEH METPOMNONHUTEHA pac-
4eThi CAENYET NPOBONHTh B HOPMUPYEMbIX OKTaB-
HBIX JUaNa30HaX CO CPENHETEOMETPHYECKHMH Ya-
crotamu 16, 31,5 u 63 T, Tak KaK UMEHHO B 3THX
OKTaBaxX P ABMXEHUH MOE3NOB METPOTIONUTEHA
HabmopawTes HauboAbIINE TIPEBBILLICHUS 3Ha4e-
HUH BUOpauM¥ B 3HaHUSX Hal HOPMATHBHBIMH
BEJIMYMHAMH.

4.2 Oueska ynpyrux JMHAMMYECKHX,
MACCOBBIX K HMCCHHATHBHbIX HApaMETPOB

TpyHTa

4.2.1 B cootsercTBUMM C pasaenom 3 (3.1.6, )
Tip¥ pacyeTax BeTMYMH BMOpaLMyU Ha MOBEPXHOC-
TH TpyHTa TpeDyeTcs OrnpeneneHHe CAeHYIOLIHMX
NapaMeTpOB IPYHTOBbIX YCHOBUH B 3aaHHOM paii-
OHe!

* CTPAaTU(UKALUY — YHCAO CNOEB U TONUIMHY
KaXnoro cios (manee npuHMMaeTcs obuiee
yucno cnoes 1 £ N £ 3 ¢ CYLUECTBEHHO OT-
NHYAILMMHCA CBONCTBAMIT);

* TUJIOTHOCTH TPYHT B K@KIOM CNOE (),

» CKOpOCTel NPONOALHLIX H NMONEPEYHDIX YIi-
DYFHX BOJH €, 1 ¢, B K&XI0M Cj10¢.

o ko3 duurenTa 3aryxanns B KaXIOM
caoe

MarCHMATLHOE YIIC,10 CTOCB 3 BLIOPAHO € yHle-
TOM MHOTOUHCASHHBIX PACHCTOB, HPOACTAHHBIN B
PCAALHBLIX FOPOICKIN VCIOBISIN. 21010 NHC 1A 10
TATOMHO LIS OCHIACHIH 1PCOYCMON FOHHOCT I
OUEHOK BeuIN BiOpockopocTi 8 2 — 3 11b.

EcaM AHAMITECKHE 11 TTHCCHAATUBHLIC CBOL -
CTBa ABYX COCENHHMX C10EB OTJIMYAIOTCsH COOTBET-
CTBEHHO MEHee yeM B 1,5 1 2 pa3a, paHHbie CAOU
o6BeAMHAIOTCS B OAKH ¢ obuteit cyMMapHoO# ToN-
WHHOH b = hy + hy W CPEAHHUMU CKOPOCTAMM pac-
NPOCTPAHEHMUS VIPYrMX BOJH M KOzdhpuUKuEeHTa
3aTyXaHus:



I 2
_ e

e = h+h
4.2)
ﬁ = Blhl + BZhZ
h+h

3mecs |, 2 — HOMEp cnosi, MHOEKCH [ U t COQT-
BETCTBYIOT NPOROALHBIM U ONepey-
HbIM BosHaM. ITpu 3TOM Heobxonu-
MO pacCMaTpHBaTh JIMLUb BEPXHIOW
4acTb IPYHTA A0 [AYOUHBI

H=hg + 5, M, (4.3)

30ech A g, — PacCTOSHUE OT MOBEPXHOCTH IPYHTA
[0 OCHOBaHHS 06AENKM TOHHENS.

4.2.2 Ilpu onipeneneHUM CTPYKTYPH BepXHeil
4YaCTH PYHT2 Ha NIPEABapHTEIbHOM JTane aHaiu-
33 [EONOTHYECKOM CHUTyauuu HEOoOXOAMMO PyKO-
BOACTBOBATLCA HMEIOWEHCA TeONIOTUYECKOR WH-
cdopmaueil: CxeMaMy pa3pe3oB BAOMbL TPacChl H
1.11. Mcrions3sys 3HauyeHus, MpeCcTaBAEHHbIC B TPH-
JIOXKEHUH A Y NpaBuio o0beIMHEHHMS CI0eB C OIU3~-
KHMH CBOMCTBaMH u3 I. 4.2.1, CTpOUM HAYAILHYIO
OAHO-, OBYX- WIM TPEXCIOUHYIO MOIENb IPYHTA.
[Tpu 3TOM TONLUUHEI COEB 33Aa0TCA OKOHYATEb-
HO, a UX AMHAMUYECKHE M JUCCHIIATUBHbIE Mapa-
MeTpbl TPEOYIOT JaNbHelero yTouHeHus.

4.2.3 Ecav npepsaputesnbHas uHpoOpMaLus o
reONIOrUYECKOM CTPOCHHU FPYHTa OTCYTCTBYET, He-
00XOAMMO PElIaTh MOMHYI0 OOPaTHYIO 324a4y C He-
M3BECTHBIM YUCAOM CNOEB, UX TONIUMHAMU, JUHA-
MUYECKUMH ¥ JUCCUTIATHBHBIMU CBOUCTBAMHU.

4.2.4 BcneacTeue TOTO, YTO B FOPOACKUX YC/IO-
BUSIX IIOTHOCTb IPYHTA MEHAETCS HE3HAYMTENIbHO
(1600 — 2000 kr/m3), 3TMM U3MEHEHHEM B Npeae-
nax npyUemMnaeMoil TOYHOCTH PacyeToOB MOXHO Mpe-
Hebpedb M cuMTaTh ee NocToAHHOM p = 1800 Kr/m3.

4.2.5 Koadduunent IMyaccoHa ansa rpyHTa B
TOPONCKUX YCIOBHAX MEHAETCA B npenenax ot 0,1
180 0,45. HecmoTps Ha 3T0, ONBIT PAaC4eTOB NOKa-
3bIBAET, YTO KOHKPETHAs BEAMYMHA AAHHOTO KO-
3¢ PuLMeHTa OKa3bIBAET HEIHAYUTENLHOE BANUSHUE
Ha BeaM4MHY BubpockopocTu. B cuny 310ro 8 npe-
Aenax MpueMaeMOl TOYHOCTH PacHeTOB MOXHO
CUYMTAThL €70 MOCTOAHHLIM U PABHbLIM €0 CpeaHe-
My 3HaueHuio v = (4.

4.2.6 YTo0b! yuecTh 3aBUCHMOCTD Ofnpenense-
MbIX MAPAMETPOB OT 4acCTOTHI, a TAaKXKe, NMPUHHU-
Mas Bo BHuMasue 4.1.4, pacuersl ciaeayer nposo-
AUTb B OKTaBHbIX AHANA30HAX CO CPENHEreOMETPH-
4eCKuMHY yacroramu 16, 31,5 n 63 .

4.2.7 Peusenue oOpaTHO# 3aauy OLIEHKYU fa-
PaMEeTPOB [PYHTA NPOU3BOAMTCA METOAOM. oAGo-
pa MX KOHKDETHbIX BEJIMYMH C NMOACTAHOBKOH B
PacyeTHYIO CXeMy, UIMOXEHHYI0O B pasgene 3 u
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CpaBHEHMEM PACCYMTAHHBIX 3HAYECHUM C HAGOpOM
H3MEPEHHBIX BEJIMYMUH HA PA3HbIX PACCTOSHUAX OT
ucTouHMKa Bubpauun. [Ipu 3TOM noctynatsk Hano
crenyowmum obpasoM. B xayecTse Ha4aNbHOTO MPK-
GanxeHus GepyTcs HUXHHE 3HaYeHUA CKODOCTH
NPOROC/IbHBIX BOJIH K MUHMMATbHbIE BETHYHHBI KO-
3¢ duLMenTa 3aTyXaHus (CM. IPUIOXKEHHE A) ANd
COOTBETCTBYIOLUETO IPYHTA. 3aal0TCA TAKXKE MaK-
CHUManbHbie 3HAYEHU TEX Xe NapaMeTpoB Uid CO-
OTBETCTBYIOILErO THIIA rpyHTa (M3 TO# Xe Tabnu-
ub). C y4eTOM NPHHATOrO NOCTOSHHOTO 3HAYEHMS
koadduumenta [Tyaccona, CKOPOCTb MOTIEPEYHBIX
BOJIH B IPYHTE HaxomuTcs no gopmyne

1/2
¢ =q {'21(1 ..2 :)} : 4.9)

IMoncrasngas 3HayeHUs UL CKOpPOCTEH Mpo-
JIONBHBIX ¥ MOMEpeYHbIX BOAH H KO3(OdHULMEHTa
3aTyXaHHS B KAXIOM CJIO¢ B PACyETHYIO CXEMy,
ONUCaHHYO B pasaene 3.4, HAXOAMM BETUUNHBL
BUOPOCKOPOCTH B TEX XK€ TOYKAX, B KOTOPHIX Npo-
U3BOMMNUCH U3Mepenust. Ecnu nmonydyaemasi HEBA3-
Ka He MPEBOCXOIUT TOYHOCTH U3MepeHH# (0614~
HO 370 2 — 3 nb), TOTAa 3alla4ya OLLEHKH [TapaMeT-
POB CYMTAETCS pELUEHHOM.

Ecnu npu nepBoit mporoHke Tpebyemoi Tou-
HOCTH NOCTHYb HE yHaeTcd, HeoOXONUMO BapbM-
pOBaTh HAYAIbHbBIE 3HAYCHHS WIS OITpEAe/ITIOIHX
napameTpos (pucyHok 4.1). BHayane cneayer u3-
MEHATb K03()MULMEHT 3aTyXaHHs, Ha KAKIOM Cre-
JIYIOlLIEM Liiare MTEpaluy ONpenessieM ero Kak

B =P+ M i=1273 (4.5)
C warom
AB = (Bax ~ Brmind/3- (4.6)

3necs B, ¥ By, — COOTBETCTBEHHO MAaKCUMa/b-
HOE ¥ MHHUMATBLHOE JHAYE-
Hue kKo3ddruuUreHTa 3aTyxa-
HHUs AN AAHHOTO THUMA IPYH-
Ta (CM. IPUIOXKEHHME A).
Ecau npit HEKOTOPOM 3HaYeHuM KO3Ihhuun-
€HTA 3aTYXaHIis YOAETCH JOCTHYb YAIOBRETBOPUTENb-
HOTI'O COOTBETCTBUS IKCTIEPHMEHRTANTbHbIM AAHHDIM,
TO 33443 CYITAETCH pelueHHoMi. B npoTHBHOM Cay-
yae BapbLUpPYEM CKOPOCTb POROAbLHBIX BOMH 1A
Kaxnoro cnos rpyuTa. [1pu 3ToM Kaxaoe cienyio-
Lee i-e 3HayeHMue CKOPOCTH BbIOHpAeTCs Clelyto-
UM obpasom:

¢ =cpy,d,i=12,3,. .7

]

KoatduumeHT d Boibupaercs B 3aBUCUMOCTH OT
BETUYMHDI OTHOWICHHS Cpp/Coriy, W3 TAGAMUBI 4.1.
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Ta6nuua 4.1 — Buibop xoadhpunnenra 4 uz
soipaxennn (4.7)

cmax/ Conin d

<3 ‘\’cmax / Criin
<6 %Cmax / Crin
>6 ‘J4 Cmax / Cmin

3necs Coin K €

max — MWHUMaJbHasE ¥ MAKCUMaJIb-

Hasl CKOPOCTH IPOXONbHbBIX
BOJIH AJ8 HNAaHHOro THHa
rpyHTa (CM. NIPUAOXKEHHKE A),

Takum 06pazoM, B 3aBUCUMOCTH OT 3HAYCHUSA
Comax/ Cmin, AMEEM 3, 4 WM 5 uTepaLiil 1O CKOpOC-
TH NPOAONLHBIX BOH. CKOPOCTh NONEPEYHBIX BOJIH
NPH KOXAOH UTEPALUU BbIYUCHAETCS 110 HopMyne
(4.4) nacrosmero CII c nocrossHHbIM KO3hdu-
uuentoM ITyaccona. TIpu HeoBXOMMMOCTH Ha KaxX-
oM MUTepalMy BapbUpyeTca KOIDHUUUEHT 3aTy-
XaHUs.

Ecny Ha HEKOTOPOM Luare noctTuraercs Tpedy-
eMasi TOYHOCTb, 3al1a4a OLLEHKH [apaMeTpoB CYHU~
TaeTCcs pPelieHHOH.

4.2.8 Ecnu ucxonHbie JaHHBIE 10 FE0N0THYec-
KOMY CTPOEHHIO IPYHTa B paCCMaTpyMBaeéMoM pait-
OHE OTCYTCTBYIOT, TOLAA M3 MCXOBHBIX HaHHbIX
UCKIOYaeTcss MHGOpPMAUUs O CTpaTUdUKaLuH,
fip¥ 3TOM AONOJAHUTEAbHBIMU HEU3BECTHLIMHU Ma-
pameTpaMi gBASIOTCA 4Kucno cnoes (0T 1 00 3) n
TOMLLUMHA Kaxaoro cnos (06iuee YMCAO AOTONHU-
TeAbHbIX MApaMeTpoB 0T | 0o 4). AHanus senercs,
HavMHag C npocTeiiliel OAHOCHOHHON MOAEH,
ecni npu 3toM Tpebyemast TOUHOCTL HE AOCTHIa-
€TCsi, OCYLUCCTBAMETCH Tepexon K ABYX- W Tpex-
cnofirpiM crpatuduxauusiM. Boibop TOILMHBI KO-
LIOTO CIIOS OCYLUECTBASETCA 13 YY€Ta XapaKTepa no-
BefeHHs Noas BHOpaLKK, NOAYHCHHOIO B 3KCne-
pHMEHTE, HAa MANOM ¥ 00AbIIOM PACCTOSHIIM OT
HCTOMHHKA.

HavaipHbIMit 3HAUCHMSIMH AN CKOpPOCTH Nipo-
AONBLHBIX BOsH BuibipaeTcest senunuuua ¢ = 100 n/c.
a as koa(rienTa sarvamis = 0.05.

4.2.9 B civaac panutis HpeABAPHTEILHOI HH-
(opstausit O reoJOrMUYECKOM CTPOEHMM BepxHed
YaCTH FPYHTA NOTIONHUTENBHBIMH UCXOAHBINK JAH~
HLIMU (rapaMeTpaMu) siBASIOTCS:

e TUN cTpaTUHUKAUMH, T.€. YUCAO CIIOEB B BEP-
XHe# 4acTH TpyHTa [0 MyOHHbI, onpenens-
eMO# Boipaxenuem (4.3) ¢ yyetom 4.2.1
Hacrosiwero Coaa npasuk;

e TOJILUMHA KaXAOTO CAOH,

e MUHUMANBHAA ¥ MAKCUMAIBHAS BEAKMYMHA
CKOPOCTH IIPOROALHLIX BOJMH IS KAaXZOro
cnost (MpuRoXeHue A);

* MUHMMaNbHasl M MakCUMaibHas BejMYHHa
KO3 ¢uumeHTa 3aTyXaHUs [IPOAOALHbIX BOJH
IS KaXIOro cnost (npunoxeHue A).

4.3 Iosyyenye HCXOAHOMH IKCHEPHMEHTANBHOM
uRdOpManUH OPH-ONpEneaeHH
NapaMeTpoB rPyHTa

4.3.1 CpenctBa u3MepeHUil BUOpaLlMH JOIX-
Hbl COOTBETCTBOBaTH Tpebosanusam FOCT 12.4.012
M MMETH NeHCTBYIOLIEE CBHOETENBCTBO O MOBEPKE.

4.3.2. Jins u3MEpeHUs KOPPeKTUPOBAaHHOIO
3HayeHMs BUOPOCKOPOCTH cAeayeT IPHMEHATH
CpeacTBa M3MepeHuit, obecrneyusaoLe 4acToT-
HYIO KOPPEKLMIO B BEPTUKANBHOM ¥ FOPU30OHTaNb-
HOM HampaBieHHAX g obuieit Bubpauuu no
T'OCT 12.1.012.

4.3.3. Jlnsa BRINOMHEHUWS YaCTOTHOTO aHanMn3a
CAeAyeT MPUMMEHSNTD afnaparypy, YAOBIETBOPSIO-
utyio Tpebopanuam F'OCT 17168. PexkoMeHayeMbli
TiepeYeHb COBPEMEHHBIX LUGPOBBIX aHATM3aTOPOB
npuseneH B npuwioxenuu 1.

4.3.4 JonyckaeTcs npensapuTe/ibHas 3anuch
CUrHaja Ha W3MEepPHUTENbHBI MarHUTOQOH C noc-
nenyiowei 06paboTkoit 3anucaHHOM HHGOPMALIMH.

4.3.5 Mcrions30BaHKe NOCAENOBATEILHOCTH pac-
yerta 4.2.1 — 4.2.9 (cM. pucyHOK 4.1) HacTOsALUEro
CIl ocHOBaHO Ha pe3yJbTaTax W3MEpeHUH BesH-
yuH BuOpaLMM Ha PasHBIX PaCCTOSHUAX OT CTaH-
NapTHOI'O MCTOMHMKA Ha YYaCTKe, Ha KOTOPOM BIOC-
NENCTBUM MPEAIONaraeTCs NPOrHO3MpoBanue Bub-
pauMH OT AEeHCTBYIOLUEH, CTPOALUEHCS MK NPOEK-
TUPYEMO# NMHUK MeTpononuTeHa. OBiuas MeToRK-
Ka MNOJIyYeHUs IKCIIEPHMEHTIbHOM MHPOpMALMH
JNOJDKHA BK/IOYATb CAERYIOLME KOMITOHEHTBL

e ONMCaHKE annapaTypbl, MCMOAL3VEMOIt B
fIpouecce U3MEpEHUI;

e ONUCaHWE NPOULEAYPbl H3MEPEHUIT;

e OMMUCaHKe Crocoba NpencTaBAEHUsI NOAYUCH-
HBIX PE3Y/IbTATOR;

¢ Oonucanie npoueaypb 06paboTKis pe3yabTaTos.

4.3.6 CTaHnapTH30BaHHbH1 HCTOUHKK BUOpa-
UMY Ha MOBEPXHOCTH TPYHTA NOMKCH VAOBACTBO-
PATH CNEYIOUIMM TPeOOoBAIIAM:

e B KAQUECTBC MCTOWHNKA HCHOAL3VCTCS Cliit-
AapTHbIN B3PbIBNAKET MOWHOCTBIO 50 — 100 ¢
TPOTHAOBOTO KBUBANEHTA (Raiee — HCTOU-
HHUK);

® UCTOMHWK NMOMEILAETCH B CKBAXMHE HA rfy-
61HY, COOTBETCTBYIOWYIO rybuHe 3aknai-
KV TOHHENS METPONONNTEHA;

e B MECTE PACTIONOXEHHUSI UCTOUHMKA CKBAXM-
Ha He AOJKHA HMETb YYTYHHON UITH XENe30-
6etonHoit o6canHoi TPyObI;
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3aganue npeaBapuUTENbHOR MOAEIN
crpaTuduKaunu

Her

Y

A4

Wrepatusubii npouece BuiGOpa MONENN CTPaTH(DUKALIHH

A 4

Her

Y

Bribop HayanbHOro MpUGIMKeHUA
JUHAMUYECKHX 1apaMeTpoB

IpYHTa

Her

¥

HrepaTuBHEIl Nnpolecc
onpegeneHus ko3dgduunenTa

3aTYXaHUA
B=Bmm+ iAB’ i= l’ 2s 3

]

HreparusHelii npouecc
ofpeAeieH!s] CKOPOCTH
PacrpoCTpaHeHHst
MPONOABHBIX BONH
cl = Cmmdl

CorocTasnesye pacyeTHhIX 3HaYeHHH ¢
3KCMEPUMEHTATBHBIMH TaHHAIMU

Her

, Ha

PesynbTar: 3HaYeRHe AMHAMHYECKHX NApAMETPOB
FPYHTA A KAKEOTO CJI0%

e B C/ly4ae, eCcAu NpOBEACHUE M3MEpeHUs Be3
obcanHo# TpyOb! HEBO3MOXKHO, NOMYCKAET-
Cst UCMOABL3OBATL MOCMEAHIOD, NpeiBapu-
TEALHO ONpPEAeIiB ee aKyCTU4ECKMi KO3(]-
dUUMEHT nepesayn (CHUXEHUE aMIUIUTYAb
BUOpALMM Ha BHEHIHEH MOBEPXHOCTH Tpy-
Obl, KOHTAKTUPYIOLLEH C rPYHTOM);

¢ B [UlaHE MECTO 3aKHafKKH MCTOYHMKA AOJX-
HO OwITh yaaneHo He Gonee yem Ha 10 M oT
OCH TOHHENS.

4.3.7 Harypusie usMepeHusi BeNUYMH BUGpO-

cKkopocTH (pucyHoK 4.2) ROMXHLI YIOBIAETBOPATD
CRenyioumMM TpeGosaHuAM:

Pucynox 4.1 — BRoK-CxeMa peanu3allii A1ropUTMa ONpesencHus IMHAMUYECKUX napameTpos rpyHTa. «da» u «Her»
03Ha4YaloT COOTBETCTBEHHO BbITOMIHEHHME M HCBBLIMOMHCHUC YCAOBHH COBMAAEHUS PACYCTHBIX H U3MEPEHHbBIX AaHHbBIX

* H3MepAeMbiMU BENUYHUHAMHA ABAAIOTCA abco-
NIOTHbIE 3KBUBANCHTHbIE 3HayeHHUs BEPTU-
KTLHbBIX M TOPU30OHTANbHBIX KOMMIOHEHT BUD-
POCKOPOCTH,

& UIMEPEHHE BCNAUYHUH BCpTMKaJIbelX " ropu-
30HTA/IbHBIX KOMIOHEHT BHMOPOCKOPOCTH
NPOU3BOAUTCA HA MTOBEPXHOCTH IPYHTA B 5
ToYKax ¢ marom 10 M, yRaACHHAIX OT HCTOY-
HUKA Ha paccrosiue o O xo 40 M (o no-
BEPXHOCTH FPYHTA) B NEPHCHAMKYASPHOM K
AMHUK METPONOMUTEHA HanNpasieH1H B CTO-
POHY HMEIOWISHCSH XUNOH WK AAMUHUCTPA~
TUBHOW 3aCTPOIKU, TIPH 3TOM NEPBYIO TOY~

9
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Ky HeoBXOIMMO PaciionaraTs Haj OChIO TOH-
HEJS 0 ONHY CTOPOHY OT CKBAXMHBL, a OC-

TasbHbIE — TIO APYTYIO Ha paccrosHuax 10,

20, 30, 40 M OT OCH CKBaXXHHBI;

* Y3MEPEHMS NPOBOLSATCS B B HOPMHUPYEMBIX
OKTaBHBIX AMANIa30HaX CO CPEAHEreOMETPH~
yeckumM yactotamu 16, 31,5 u 63 T'u.

4.3.8 PexoMeHOYETCs Pe3yNbTAThl U3MEPEHU

NOABEPraTh CTATUCTHUECKOH 00paboTKe ¢ BbluMC-
NeHWeM CpenHMX 3HauyeHUM BUOpOCKOpOCTH Vep B
OKTaBHbIX I10JI0CAX YaCTOT o popMylie

n
2V
vy, =&,
cp n
TIpu 5TOM CpeIHEKBaNPaTHYECKUE YKIOHEHUS

BHOpPOCKODOCTH B OKTABHBIX MOJIOCAX YACTOT Bhi-
YUCAIOTCH 110 hopMyne

HoCTaTOYHOCTD YMC/ia MPOBENEHHBIX U3Mepe-
HUI n TIpOBEPSAETCS UCXOAS U3 YCJIOBHS obecrie-
YEHUs] OTHOCUTENBHOTO IOBEPUTENHHOTO HHTEDP-
Bana e = * 0,4 cpeanHero 3HaYeHUs BUGPOCKOpPOC-

TH B OKTaBHBIX [OJIOCAX YACTOT MPU HOBEPHTENb~
HO#t BeposTHOCTH 0,95.

BoesepuTensHblit MHTEpBan BLIYMCISAACH MO
¢opmyne

Av =, — \/—
TAE 1 — YKCIO U3MEDPEHHIt;

O — 3HAYCHWST CPEAHEKBAADATHIECKUX YK-
NOHEHHil BUGPOCKOPOCTY B OKTABHBIX
nonocax 4acTor;

1, — Ko3tppuuueHT CThiONEHTA.

43.9 Tocne NOJIYYEHHUS SKCTIEPHMEHTAIBHOTO
MaccuBa JaHHbBIX (B HAlEM Cy4ae COCTOSLIEIO M3
HabopOB abCOMOTHLIX SKBUBANCHTHbIX BEIMYHH BEp-
TUKANMBHBIX M FOPU3OHTaNbLHBIX Npoexiuit Bubpo-
CKOPOCTH B 5 TOYKAX Ha [TOBEPXHOCTH [PYHTa) IpH-
MEHSIETCSI [IPOLIeAypa, M3oXeHHas B pasaene 4.2. B
pe3ynnTaTe €€ BLINIOJHEHMS KOPpeKTUpYeTcs Npel-
BapUTebHAs MOIEJb CTPOSHIS BEpXHEH YacTH IpyHTa
WIH B CJIyYae ee OTCYTCTBMS CTPOMTCS HOBasl.

4.4 OrpannyeHHs METOXHKH oUpe/ieieHHs
JMHAMAYECKHX NAPaMeTPOB IPYHTA

4.4.1 Hacrosunuii Ceox npaswi no3BojseT On-
penenuTh IMHAMUYECKUE W HMCCUNATHBHbIC Mapa-
METPbI BEPTHKAILHO CTPaTUULIMPOBAHHOIO TPYH-
724 NpM pacyeTax BeJHMYMH BHOpaLUK OT ABIKEHHS
YI0€30B METPOIIONMTEHA COIJIaCHO pasfeny 3.

1 0 P 3 4 5
0] L A L4 v B
aZ
1S
aX

00" — och TOHHEAS (HCHCTBYIOUICTO WM CTposiierocst); AS — CKBaXuHA, B KOTOPYIO NMOMEWAETCH MCTOYHHK S,

ray6KHa KCTOMHMKE JOMKHA DAaBHATHCS PACCTOSHMIO OT OCH TOHHENS JO NMOBEPXHOCTH TPYHTa; [—5 — TOYKH U3Mmepe-

HHIl, pacCcTOAHHE OT CKBAXHMHbI A0 GAMXaMILUX Touek usmepenus (/ u 2) He KOMXHO npesbiwarts 10 M; a, a, —
Y3MEpAEMbIE BEHMYMHBI (BEPTHKANbHAR ¥ TOPH3OHTANBLHAS NPOEKLMK BUOPOCKOPOCTH)

Pucynor 4.2 — CxeMa npoBeacHUs U3MepeHHi (pa3pe3)
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4.4.2 B cnyyae eciay CBOWCTBA IPYHTa MEHs-
IOTCS BAOJIb OCH TOHHENS METpPOIOJMTEHa, O0-
nyckaeTcs MCronb3oBaHue aaHHoro Csoja npa-
BUJI, €C/IM TOPU3OHTANbHbBIH MPOCTPAHCTBEHHBIN
Macwitab U3MEeHeHWH NapaMeTpOB MPEBbILLIAET Be-
auyundy 40 m. [1pu 3ToM Heo6xonMMO He3aBHCH-
MOe TIpOBeJeHHEe UBMEPEHUI Ha [TONEPEeYHbIX Pa3-
pe3ax C ularoM BIOJb JIMHUM METPOMOJMTEHA,
PaBHbIM NAHHOMY [POCTPAaHCTBEHHOMY MacClUTa-
6y U3MEHEHWH.

4.4.3 B cny4yae eCiv U3MEHEHHUsI OCHOBHBIX OI1-
pefeNISoUIMX MapaMeTpOB PYHTA B MOMEPEYHOM
HanpasieHuu npesbiwaloT 50 %, nomnyckaeTcs uc-
nosb3oBaHue naHHoro CBojaa MpaBui C ompesne-
JIeHWEM Y JanbHEeHLLIUM KCIONL30BaHUEM MPH pac-
YeTaxX yCpeIHEHHbIX BAOJb 3TOrO HaNpaB/JIeHUs Xa-
PaKTEPUCTHK.

5 BUBPOM3OJAIIHNA BEPXHEI'O
CTPOEHHMA ITYTH
METPOIIOJIMTEHA

5.1 Oowmme noxoxenns

5.1.1 TMopsinox oueHKM BUGpAaLIMKM OT ABUXKE-
HUS NMOE3N0B METPOMNOIMTEHa HEOOXOOUMO TNpOo-
BOJMTb B COOTBETCTBUH C Pa3feioOM 3 HACTOSILETO
Csoza npasun.

IIpu oueHke 3PPeKTUBHOCTH pa3pabaThiBae-
MOTO MEPOMPUSITUS MO CHIKEHHIO UIOBITOYHBIX
BeNUWYUH BUOpaUMU HEOOXOAMMO YYMTbIBATb OK-
TaBHbIE AMaMa3oHkl yacToT 16, 31,5, 63 I'u, a npu
KOHTPOJIE CTPYKTYPHOTO LlyMa — auana3oH 63 I'i.
[MocnenHee cBA3aHO ¢ TpeGOBAHUSAMU CAHUTAPHBIX
HOPM ¥ OCODEHHOCTSIMU CHeKTpa BO30yXIaeMoi
roe3gaMu METPONONUTEHA BUbpauuu.

5.1.2 B kayecTBe HOPMUpYEMBIX MAPaMETPOB
BuOpauMu B COOTBETCTBUMU ¢ nonoxkeHusiMu CHull
32-02 npMHIMAIOTCS MaKCHMaTbHbIE U IKBUBAIEH-
THbIE 3HAYEHMA BUOPOCKOPOCTH Vo, W V,,, M/C, B
OKTaBHbLIX MOJOCAX CO CPEAHEreOMETPHYECKUMM
yactotamu 16, 31,5 u 63 Iy, HauGonee xapakrep-
HbIX /ISt METPOIMOJMUTEHA, 4 TAKXKE KOPPEKTHPO-
BAHHDLIC MAKCHMAAbHBIE 11 3KBUBAIEHTHbIE BEIM-
YI{HbI

dnst vnoBciBa OUEHKM BEAMYMHBI NpeBbiLLe-
Hitst BUOpAILMIL, & Takxe onpereaeHiis d2dhhekTin-
HOCTH BHGDO&HJUHHOIO MCPONPHUATHA 6)’,"1} r He-
NoAb30BATLCH TAKXKC YPOBHH BHOPOCKOPOCTH. Ofl-
penensiembie no Gopmyne (4.1).

5.1.3 lpu npoekTupoBaHuu BUGPO3ALLUTHDIX
MEpOMIPUSATUI BEPXHETO CTPOEHUS MYTH HA JIUHU-
fX, PacITOJIOXKEHHbIX B fipefienax cenuTeSHON 30HbL,
a TaKXe B MTOMEIUCHHUAX CTAaHUKI METPOMOJUTEHA
TpebyeTcs BoinoaHenue ycaosuit (3.1). Ha cran-
Uu¥ MeTpornonuTeda ycnosue (3.1) nposepseTcs
B | M oT Kpast mnatgopmbi.
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5.1.4 B cnyyae, kOoroa pacyeTHbIE 3HaYeHUs
BUOPOCKOPOCTH B XWIOM 3NaHHMM WIM IMOMeELie-
HUM (nnatopme) CTaHUMHU MPEBLILAIOT HOpMa-
THBHbIE 3HAYEHUS M I1OC/IE PUMEHEHHUS Npeia-
raeMoro TEXHHYECKOro pelleHusi BUbpousonupy-
1I0LIEH KOHCTPYKLIMM BEPXHETO CTPOCHHUS NYTH (1O~
cruraemas 3QQeKTUBHOCTL MEHbLIE TpebyeMoit),
PEKOMEHAYETCS MPEAYCMaTPUBATh JOIMOJHUTEND-
Hble BUOPO3ALUUTHbIE MEPONIPUSITUS Y YCTPOMACTBA,
KOTOpbIE MMOAPA3AENSIOTCS HA CCHAYIOLLME TUITBL

e YCTPOMCTBA, YMEHbIUAOLHE THHAMHYECKHE

HArpy3KW MpH B3aUMOACHCTBUU KOJNECHOH
napel ¢ BEDXHUM CTPOEHMEM NYTH,

* BUOpPO3aILMTHBIE KOHCTPYKLMH OOXEIOK TOH-

HeJleil MEeTPOIOIUTEHOB;

e 3KpaHHUPYIOILME KOHCTPYKLIMH B IPYHTE,

® aMOPTH3UPYIOLIME JIEMEHTH! B KOHCTPYKLUH

30aHUMA.

Br160op AOMOMHUTENBHBIX CPEACTB 3aLUTHI OT
BHOpanMK M CTPYKTYPHOTO LUyMa IPOBOHNMUTCH C
yyeToM X 3(PGEeKTUBHOCTH U 3KOHOMHYECKOH
Le/IeCOOOPa3HOCTH C HCIIONb30BAHUEM MOMOXEHMM
pasgena 3, a Takke TaOIHUBI, MPUBEIESHHOH B
npunoxenun XK.

5.1.5 Heo6xomumocTs paspaGotku BHOpo3a-
UIMTHOM KOHCTPYKLHMH BEPXHEr0 CTPOCHMA IYTH
YCTAHABNMBACTCS B pe3y/bTare BBITONHEHHS Clie-
Oyouiel npeIBapUTeNbHON MPOLELYPHI.

5.1.5.1 OueHuBalOTCA BEMMYUHBI BUOpaLUU B
MOMELUEHHUAX CTAaHUMM (Ha 1aThopMe) U OXH-
JaeMbie 3HaYeHUS BUOpaLMM ITOBEPXHOCTU IPYH-
Ta B COOTBETCTBUHM C pasfesioM 3.

5.1.5.2 IIposepserca ycnosue (3.1) 4 B cny-
Yae ero HeBBITOJIHEHHUA IS BeTMYUH BUOPOCKO-
POCTM B OKTaBHBIX YACTOTHBIX AuanasoHax (16,
31,5, 63 Tu) nonbupaioTcs BUOPO3ALMUTHBIE Me-
POTIDUATHUS B COOTBETCTBUM C Hactosiiium Cso-
AOM TIpaBu

5.1.6 JuHamuyecKue XapakTepUCTHUKH TPYH-
TOB, HeoBxoAuMbIe IS pacyeTa YpoBHeH Bubpa-
MU ¥ rondopa napaMeTpoB BUOPO3ALLUTHOR KOH-
CTPYKLHMU, ONpENessitoTCa B [IpOLlecce TeoJiorU-
YeCKMX U3bICKAHMU MK B COOTBETCTBHUU C pasfie-
oM 4 nacroauwero Csona npaBuii Ha OCHOBE Nps-
MbIX aKYCTUYECKMX M3MEPeHHUIl Ha MEeCTe.

5.2 PacyeT KOHCTPYKUHH BUOpOU3ONALHH
BEPXHEro CTPOeHHsS MYTH
/IS METPONOJIHTEHA

5.2.1 OaHum u3 Haubonee 3PPeKTUBHBIX
cpeacts GopsObl ¢ Bubpauvei, Bo3OyXaaeMoi
ABMXEHHUEM [0e3[0B METPOIONUTEHA, SB/IAETCA
BUOpOM30NALIMS BEPXHEr0 CTPOEHUS XKEIe3HOAO-
POXHOI0 MOJIOTHA 3/IaCTUYHBIMHM DE3VHOBLIMH
poK/IafKaMu ¥ amopTusaropamu. [1pu 3Tom cme-
uiaeTcsi cobcTBeHHan yacToTta KonebaHuil obaes-

11
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KM B CTOpOHY 00ee HU3KHMX YaCTOT M YMEHbLUAET-
cfl aMIUIMTYla BUOpauuK BO BCEM AHANa30HE yac-
TOT, 32 MCKJIIOYEHHEM HOBO# CODCTBEHHO yac-
TOTHL

Onnako, yToObI MONYIHTD TpEOYEMBIH 3 dhexT
HEOOXOAUM TIUATEAbHBIM YUET MEXaHUYECKHX Na-
paMeTpoB NPU MOIESAMPOBaHMM BMOpauuu B no-
JnyyaeMoit MexaHuyeckoit cucreme. IIpu Hexoppek-

THOM MpUMEHEHHM BUDPO3aLIHTHBIX MEPONPUSTHIL
[1], {2] MOXHO HE NOAYYUTL HEOOXOAMMOro CHU-
JXEeHHS YPOBHEH WM MONYIHTb OTPHUATENbHbIH 3]~
dexr.

Ha pucynkax 5.1, 5.2 npuBogutcs obuas KoM-
NMOHOBK2 Pa3/iMyHbIX BAPHAHTOB HCTIOJIHEHHS BUD-
POH30JMPYIOIEH KOHCTPYKLIMM BEPXHETO CTpOE-
HHS TIyTH.

DY

VJWJMJ

NN

I — GaytacTHoe KODHITO, 2 — pefise, 3 — lunana, 4 — webeHouHas NocTeib, 5 — TPeXCNOMHBIA pe3sHHOBHIN MaT, 6 — obaeika
TOHHES

Pucynox 5.1 — CricTema BuOpPOM30NALMHE NACTUYHBIMU MAaTaMHK TMOL KOHCTPYKLHEN BEPXHETO CTPOEHMSA YTH

a)
: ////////////////7/////// —
5
6) 2 5

==

T

a — aMOpTH3aTOpamMH Mnoa KOHCTPYKLIMEH BEPXHEro CTPOCHHMH NMYTH, 6 — aMopTH3aTOpaMH MOL JEXHAMU

| — Gannacthoe KopmTO; 2 — penbe; 3 — minana; 4 — webeHowHan NOCTENb; 5 — aMOPTH3aTOp; 6 — obaenxka TOHHeNA: 7 —
JNeXeHb, & — CTaibHble CBA3K

Pucynox 5.2 — Cuctema pubpounsonsunu

12



ITpu 3T0M, KaK BUOHO U3 PUCYHKOB, BO3MOXHA
peaIN3aLus KOHCTPYKLIMM W3 CILIOWIHBIX 37aCTUU-
HBIX MaTOB (PUCYHOK 5 1) ¥ M3 OTIHENbHBIX SEMEH-
TOB (aMOPTH3aTOPOB) (PUCYHOK 5 2) Bo BTOpOM Cay-
yae BO3MOXHO pasMeLieHUE BUOPOU3ONMPYIOLLUX
3/IEMEHTOB NOA BaNIaCTHLIM CNIOEM (B JaibHEHLLIEM
BapyaHT 1) Y [0 HECYLLIMMHU 3IEMEHTAMH PeNbCo-
BOTO NyTH (LUMaNaMu, NeXHAMH — BapuaHT 2) [To
cytu oba TUNa KOHCTPYKUMHU (M3 CIUIOWHBIX U AHUC-
KPETHbIX 3JIEMEHTOB) 3KBUBANEHTHBI, B CUJIY 4ero
TPeOYETCst BbUIEPXKMUBATb YCPEAHEHHBIE XapaKTepHC-
THKH KOHCTPYKUMHM (YMpYrocrts, macca, Kosdhdu-
HMEHT OMCCUMALNK, NPUBEAEHHLIE K MJIMHE Baro-
Ha). [lanee OynyT paccMaTpuBaThCA OBA BapHaHTa
peayiM3auuy ¢ BUOGPOU3OIUDYIOIIMMHM 3IEMEHTAMHU
n A GannacTHeiM cnoeM (BapuaHT 1) U aMOpTHM3a-
TOpaMM MNOA JIEXHSIMU (BapHaHT 2), OBLUME CXeMBl
KOHCTPYKUMH [MOKa3aHbl HA PUCYHKaX 5.1, 5.2.

5.2.2 O6usas cxeMa u (pusryecKas MOAeIb CUC-
TEMBI «[T0€3/ B TOHHENE C BUOPOU3ONATOPaMH B Bep-
XHEM CTPOEHHHU ITYTH» TIPEICTARIEHa Ha PUCYHKe 5.3.

[MapameTps!, BXOAAILIME B MOLENb, UMEIOT Clle-
JYOLIMIT CMBICI:

m; — Macca BaroHa ¢ naccaxupamu 6e3 yyeta
TEJIEXKH U KOJIECHBIX Map;

i, — Macca IByX TeJleXeK;

my — Macca KOJIECHBIX Tap + Macca BEpXHero
CTPOEHHMS NYTH: KOPhITa, 1EeOHs, penpcoB (Bapu-
aHT 1) unu Macca nexueit U penscos (BapuaHT 2)
Ha JUTMHE BAroHa,

m, — Macca obenku + Macca rpyHTa Ha JUTMHe
BaroHa (+ macca 6a/iacTHOTO CIIOS [UIst BAPUAHTA 2),

k, v B, — XecTKoCTb U KOIQOUUMEHT AeMmIT-
(VpOBaHUA UEHTPATBHOIO MOABELUUBAHUS;

ky v B, — XecTKocTh ¥ KoahduuneHT nemn-
¢bupoBaHus OYKCOBOro MOABELLIMBAHMS,

ky n By — XecTKOCTb U KOIDMDULUEHT AeMIT-
(HpOBaHMS aMOPTH3ATOPOB Ha JUIMHE BaroHa,

ky M B, — XeCTKOCTb M KOIDDHUMEHT aAemMr-
(bupoBaHMs TPYHTA M OBAENKHM HA IUIMHE BaroHa

5.2.3 BenuunHa XecTKoCTH k, n xo3dPuuu-
EHT 3aTVXaHMsl b, PACCHUTBIBAIOTCS 10 U3BECTHbBIM
XapakTepHMcTUKaM OBJeNKU U rpyHTa B manHoM
CAY4de HMEEM [IPHCOeIMHEHHAS MACcCa rPYHTA M
KO3(MDHULUMCHT yNPYFrOCTH PEAKUMH OKPYKAIOLLE-
ro rpyHTa 3aaa0Tca hopmynamu (cm [3])

m, =4mp, R*L

K - 4nE(l -o)WRL
N (1+0)

3necb 6 — ko3pPuumeHt IyaccoHa,
P, — IIOTHOCTb FPYHTa;
R — panuyc obnenxu;
| — anuua BaroHa.
B pesynbrare ciaenyet npuHumMath
k, = 109 H/m; by=2-10° Hc/m.

CIT 23-105-2004

a)::

6)

a —~ MCxaHHuECKasl cxemMa & — (i)HJH"(CCKaﬂ MOAC/b CHCTEMDbL

Pucynox 5.3 — B3auMOLCHUCTR\IOLLMC BA3KOYNpPYIruc
ICMCHTBL B CHCTCMC «BaroH — BUBPOM3OASLUMOHIAs
KOHCTPYKUMS BCPXHEro cTPOCHUS NYTH»

5.2.4 B pacueTax 1151 MOIBIKHOIO COCTAaBd M
o0nenku BuIOUPAKOTCS CleayloLUMe 3HAYEHUS ON-
pefensiiolMX MapaMeTpoB

m, =350T,

m, =99,

my = 55 T (BapuaHT 1) u 13 T (BapHaHT 2);

m, = 50 — 150 T (BapuaHT 1);

m, = 100 — 200 1 (BapuaHT 2);

k, = 5,45 - 106 H/wm;

k, =136 - 107 H/m;



CH 23-105-2004

Im &= 0,05 &;;
Im k, = 0,05 &y
Im k&, = 0,05 k,.

5.2.5 OB6mas XKeCTKOCTh aMOPTH3aTOPOB pac-
cumMThiBaeTcs no Hopmyie

ks PER
3nece E — wMonyns HOura pesuHs! (V1S OLEHOK
MOXHO MCTOJAb30BaTh BEIUYUHY
5- 106 H/M?);
Su kb — rmuowianb ¥ BbLICOTA YIIPYTOro 3ne-
MEHTa aMOpTH3aTOPa;
n — YMCJIO aMOPTU3aTOPOB Ha BaroH.
5.2.6 YTo6Bl paccyuTaTh YUCIAO aMOPTHU3aTO-
POB 11 Ha NOTOHHbBINH METP UCIOJb3YETCS Bhlpaxe-
Hue

v = nfl,

rae [ — pVvHA BaroHa Mo CLEMNKe, IIPMHMMae-
Mas g Baroxos 81-717, 81-714: [ =
= 19210 MM, ans BaroHa E: /= 19166 mum,
mnsg Baroxa 81-740: /= 28150 Mm.
OueHka 3(p¢heKTHBHOCTH MPOBOAMTCA B HOP-
MUPYEMBIX OKTABHbIX AMaNa30HaX C LEHTPAIbHbI-
‘MU 4vactoramu 16, 31,5, 63 I'n, a Taxcke B Auana-
30HE ¢ UEHTpaIbHOM yacToToit 63 ', HopMUpYe-
MOTO IJISL CTPYKTYPHOTO IyMa.
Ipu 3TOM 3 PeKTHBHOCTE MOACYUTHIBAETCS MO

v
ALy = 20lg——, (5.1)
B3M

rae v, — aMIUIMTyna BUGPOCKOPOCTH C YCTaHOB-
NEHHLIMM B BEDXHEM CTPOCHUH IMYTH
aMOpPTH3aTOPaMK;

v — aMnauTyna sBubBpockopoctd 6e3 uc-
T10Jib30BaHUA BUODO3ALLIUTHLIX MEPOIT-
pUATHH.

5.2.7 Iins oueHky 3(dekTuBHOCTH BUOpO3a-
UTHON KOHCTPYKLWMM BEPXHETO CTPOCHUSA MNYTH
no BapuMaHTaM | ¥ 2 UCMOAB3YIOTCA rpaduku Ha
pucyHkax 5.4 — 5.11, nonyyeHHbie PacYCTHBIM
NyTeM Ui pa3IMYHbIX TUIIOB [PYHTR.

5.2.8 BriGop HamnexamMx XapaKTePUCTHK
aMOPTU3aTOPOB NMPOBOAUTCA C YYETOM pe3yJibTa-
TOB, NPEACTABIEHHbIX HA PUCYHKAX 5.4 — 5.11, a
TaKxe TpebOBaHMA NONOXKUTENbHOH 3P PEKTUBHO-
CTH B Hauboslee KPUTHYHBIX WIS METPOIIONUTEHA
muanasonax (16, 31,5, 63 Tu).

5.2.9 CymmapHasi XeCcTKOCTb aMOpTU3aTOpOB
NO/DKHA obecreynBaTh YAOBJIETBOpEHUE Tpebosa-
HUIf HA BEPTHKAIBHYIO NPOCcanKy MyTH M HokoBoe
cmetenue. [Ipu 3ToM npeanonaraeTcs, YT0 Mak-
CHMAJBLHO HOMYCTHMbIE BEPTUKAIbHBIE U TOPH3OH-
TasbHbIE CMELUEHHUS IYTH AOJUKHB! COCTABJATD BE-
J4KHY OT 4 1o 6 MM (oM. [4]). 3aBUCHMOCTD CTATH-
YeCKOJ POCAnKy COCTaBa OT NPUBENEHHOM! K JUTH-
He BaroHa CyMMApHO# XeCTKOCTH aMOpTH3aTOpOoB

hopmyne npuBeneHa Ha pUCyHKe 5.12.
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Pucynox 5.4 — 3aBucUMOCTb 3PDEKTHBHOCTH BUOPO3AIUMTHOM KOHCTPYKUMH (BapMaHT 1) OT XeCTKOCTH aMOpTh3a-

TOpOB, NPHBEACHHOM K AIMHE BaroHa, Wi CIy4as MATKHX FPYHTOB CO CKOPOCTBIO MPOIOALHBIX BOMH 300 — 600 m/c.

3pech ¥ B JanbHeHleM 0G03HAYEHNS BETHUMH MO OCH abCUMCC faloTCs B CTaHAapTHol HoTauuu ang DBM, nanpu-
mep, 3,60E+08 = 3,6- 108
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Pucynok 5.5 — 3aBrucumMocTs 3¢HeKTHBHOCTY BUGPO3ALIMTHON KOHCTDYKUMH (BapHAHT 1) OT XXECTKOCTH aMOPTHU3aTO~
pOB, NPUBENEHHOM K JUIMHE BAroHa, JUIA Cydasi [PYHTOB CO CKOPOCTBIO IPOZObHBIX BonH 600—1200 M/c
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Pucynox 5.6 — 3asucumocts 3pexTMBHOCTH BUGPO3aIATHON KOHCTPYKUHK (BapHaHT 1) OT XeCTKOCTH aMOpTH3a-
TOPOB, MPHUBEACHHOM K JTMHE BaroHa, JUIA CJyJYasi FPYHTOB CO CKOPOCTbIO MPOZONbHBIX BoaH 1200 — 2000 m/c
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Pucynox 5.7 — 3aBucUMOCTb 3(GdEKTHBHOCTH BUGPO3AIUMTHON KOHCTPYKUMHK (BapHaHT 1) OT XeCTKOCTH aMopTH3a-
TAnNNR MnuRENEHHON K JUIMHE BATOHA, Ui CYYas FPYHTOB CO CKOPOCTHIO NMPOXOLHBIX BOJH Gonee 2000 m/c
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Pucynox 5.8 — 3asucumocTs 3QPEKTHBHOCTH BUOPO3ALUMTHO! KOHCTPYKUMM (BADHAHT 2) OT XECTKOCTH aMOpTH3a-
TOPOB, NPUBEAEHHOM K IAKHE BAroHa, ANf C/y4asi FPYHTOB CO CKOPOCTBIO TIPOROAbHLIX BoAH 200 — 600 m/c
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Pucynox 5.9 — 3asucumMocts 3¢ ¢PeKTHBHOCTH BUOPO3ALMTHON KOHCTPYKILHM (BADHAHT 2) OT XECTKOCTH aMOpTH3a-
TOPOB, NPHUBEACHHOM K JUIMHE BaroHa, LIsl C/Iydyasl [PYHTOB CO CKODOCTBIO MpONOAbHbIX BoaH 600 — 1200 M/c
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Pucynox 5.10 — 3asucumocts 3¢deKTUBHOCTH BUGPO3aUINTHON KOHCTPYKUMH (BADHAHT 2) OT XEeCTKOCTH aMOpTH3a-
TOPOB, NPHUBEACHHON K JUIMHE BArOHa, IS CNy4yas rPYHTOB CO CKOpOCTBIO IpOAOALHbIX BoaH 1200 — 2000 m/c
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Pucynox 5.11 — 3aBucuMOCTb 3bGeKTHBHOCTH BUDPO3ALNTHON KOHCTPYKUMY (BAPHMAHT 2) OT XECTKOCTH aMOPTH3a-
TOpOB, NPUBEAEHHOM! K OfIMHE BaroHa, JUIS CIyYas IDYHTOB CO CKOPOCTBIO NIPONO/BLHBIX BOAH Gonee 2000 M/c
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Pucynox 5.12 — 32BACHMOCTb CTATUMECKOH BEDTHKANLHON MPOCANKM BEPXHETO CTPOCHUS MYTH 5 OT XECTKOCTH
BMDOPO3aIUMTHOR KOHCTPYKUMH &



5.3 lonoaHMTeNLHbIC MEPOIPHATHS B BEpPXHEM
CTPOEHHHN MYTH NO CHIIKEHHIO
BO30YyXKaemoil BuOpauuu

5.3.1 Ycranoska noa uieGEHOYHYIO NOCTENb
IEPOXOBATOTC TPEXCIOMHOTO PE3HHOBOIO MaTa ToJI-
WHHO# 3 CM NPUBOIMUT K YMEHBILUEHHUIO YPOBHEI!
BuGpaLuy, HaYMHasI C YaCTOTHOTO AuanasoHa 63 I'y
(tabnuua S.1). AHanoruuHbii 3¢dekt nocTuraeTcs
npu yxiagaxe noa HebeHOYHYI MOCTe/lb MUHEpa-
JIOBONIOKHUCTBIX MUIMT TOMWMHOM 10 cM.,

5.3.2 Hcnonb3oBaHKE BMECTO GaniacTHOro
KOPbITA ¢ WEGEHOYHON 3aChINKOM CIOLIHOM MK -
Tl ToAWKMHOK 40 CM BEeNET K MOBLILIEHUIO 3¢-
hexTUBHOCTH BUOPOM30OAUPYIOLLEI KOHCTPYKLIMH.
3HayeHUA COOTBETCTBYWOUIEH AONMOAHYTENbHOM
2(pexTUBHOCTU NpUBOAATCA B Tabnuie 5.2.

Tabnuua 5.1 — DpdexruBaocTs WEpoxosa-
TOr0 TPEXCJHOHHOr0 pPe3HHo-
BOI'0 MATa TOMIHHOH 3 CM,
YCTAHRBIMBACMOro MO uie-

OeHOTHYI0 NOCTEND
O reakon maroron T | Sdbexmusocms, 15
16 -2
31,5 0
63 4
125 7
250 10
500 15

Tabnuua 5.2 — Dddexrusnocrs uiepoxosa-
TOC0 TPEXCAOUKOIO pe3uHO-
BOrO MaTa TOJWMHOK 3 oM,
YCTAHABJIMBAEMOr0o NOJ

CIJIOIHYIO NAMTY TOJIMUHON
40 c™

Oxrasa co cpeancrcoMetpu- | Jonoannreasnan xpdiek-

ueckott wactoton, fu THBHOCTL AL . 3B

16 -7

1S 5
63 11
125 4
250 15
500 22
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6 METObI U3MEPEHUS U OLIEHKH
BUBPAITMH B MOMEIIEHUSX XUIBIX
W OBIIECTBEHHBIX 3JJAHUI
OT ABHXEHUA ITOE3JOB
B METPOITOJIMTEHAX

6.1 Odmue nonoxenns

6.1.1 BuGpauus, coznapaemasl B MOMELUEHMHX
JKMIIBIX W OOILECTBEHHbIX 30aHUit OT ABMKEHMUS 110~
€31108B B METDOMOAMUTEHAX, HOCUT HEMOCTOSHHbIA
NPephIBUCTHINA XapaKTep C BbIpAXKeHHHIM npeobna-
NAaHWEeM curdana s nonoce yactoTt 22,5—90 I'u
¥ [OBTOPAETCSA C NEPUOAOM, ONPEEsiEMbIM Ipa-
pUKOM ABMWXEHUS M0E3N0B.

6.1.2 WamepseMbiMu napaMeTpaMy Bi-Gpauuu
B COOTBETCTBMM C HacTosuuM CBOAOM MpaBHI
ABJSIIOTCA:

KOPPEeKTHPOBAaHHOE CpelHee KBaIpaTU4yecKoe
3HaYeHHe BUOPOCKOpPOCTH V, M/C;

CpeaHMe KBajJipaTHYECKHe 3HAYeHUs BUOPO-
CKOPOCTH v, M/C, B OKTaBHBIX [10JIOCaX CO CpeaHe-
reoMmeTpudeckuMu yacrotamu 16 Ty, 31,5 T'u u
63 lu.

Becosbie Koa¢puLIMeHTb KOPPEKLMH Wi BEp-
TUKANBHOTQ M TFOPM30OHTAJNLHOIO HalpaBleHHH
npunumalorcs mo I'OCT 12.1.012 ans cnyyas o6-
et subpauuu.

6.1.3 Kontpono BUOpaLMK OT XBHXKEHUA 10~
€3/10B B METPOIIONUTEHAX JOJKHO NPEALIECTBOBATE
onpeaeneHue BIusHus GoHoBoi Bubpauuu. Eciu
CHUrHAJI, PETHCTPUPYEMBII MMPU NPOXOXKACHUH [10-
€313, He BblIENAeTCA Hap, yposHeM (POHA, OLEHKY
BUOpALUMU OT ABMXEHMUS [TOE30B B COOTBETCTBUM
¢ HacTtoAwuM CBOIOM MPaBUJI BbINOTHUTL HENb3S
(cMm. 6.4.1.6).

6.1.4 OueHky Bubpauuy NPOBOISAT MNoCpel-
CTBOM COMOCTAaBNIEHUS Pe3yAbTaTOB U3MEPEHUl C
JOMYCTHMBIMM 3HAYEHMAMH MAKCUMATbHBIX U 3K~
BUBANEHTHBIX KOPPEKTUPOBaHHBIX BUBpOCKOpOC-
Teit, MaKCUMaNbHbIX MU IKBMBAIEHTHLIX BHOpO-
CKOPOCTE{i B OKTaBHbIX MOJOCAX CO CPEAHErEOMET-
puyeckuMm yactotamu 16 T'u, 31,5 Tuu 63 Fu no
CHull 32-02.

6.1.5 Ouenky BubBpauuit OT ABHXKEHMS MOe3-
[OB B METPOMOMUTECHAX B [IOMELLICHUSIN XKUABIX 31a-
Huil HeoOXOAMMO NPOBOANTL 1718 HOUHOFO BpeMe-
i, OllpC}lC.])llOillH.\l B 2TOM CIVHAC SMBAACTCH MdK-
CHMIbHOE 3HA4CHITe BHOPOCKOpOCTH. MisMeperus
BUOPALIMYM NOMYCKAETCH NPOBOAUTD B JHEBHOE Bpe-
Ms ¢ yyeToM TpeGosanuit 6.1.3.

Ins aHeBHOro BpeMeHM BUOpaLMs OLEHMBa-
€TCS TONMLKO B MOMELIEHUSX OOLECTBEHHBIX 31a-
HUIA, B XUAbIX 3AaHUIX — B C/lydae 0coboit Heob-
xoaumocTu. [1pu aToM u3MepeHus BubBpauuu npo-
BOOATCA, KAK OPasuio, B Nepuoasl Haubonee MH-
TEHCUBHOIO ABUXEHMS TOE3A0B.
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6.2 Cpencrsa usMepenui

6.2.1 Cpeactsa usmepeHuit Bubpauuu 1onx-
Hbl cooTBeTcTBOBaTh TpeGosanusam FOCT 12.4.012
H MMETb AeHCTBYIOLIEE CBMACTENBLCTBO O NOBEP-
Ke.

6.2.2 ns usMepeHusi KOPPEKTUPOBAHHOIO
3HayeHusi BUOPOCKOPOCTH CAEAYeT MNPUMEHSATH
CpENCTBa M3MepeHUit, obecrneyrBaioOLLIMe YacTOT-
HYIO KOPPEKLHIO B BEPTUKANILHOM H TOPU30OHTAb-
HOM HarpasneHusax ans obuieit Bubpauuu no
['OCT 12.1.012.

6.2.3 lns BHINOJHEHUS YACTOTHOTO AHANM3a
cnenyeT MPUMEHSTh annaparypy, yAOBAE€TBODSIHO-~
myto TpeGosanusim FOCT 17168. PexoMeHayeMblit
nepeyeHb COBPEMEHHBIX LIM(PPOBLIX aHATM3ATOPOB
npuBeneH B npuaoxeHuu J1.

Jonyckaercs npensapuTeNnbHas 3aluCh CUrHANa
Ha U3MEPUTENIbHBIA MAarHUTO(OH C nocneayoue
obpaboTkoii 3anucaHHOK HHPOpMaLMK.

6.3 YcioBus ¥ nmpasmia npoBeaeHus
H3MepeHuit

6.3.1 Hsmepenue Bubpauuu crenyeT npoBoO-
IMTh B TPEX TOYKAX HA TOAY NOMELEHMS, YIAIEH-
HBIX ADYr OT APYTa M OT CTeH Ha DAcCTOSTHUE He
MeHee 1,5 M, npy 3TOM OfHA TOYKA JOJKHA pac-
NOJIaraThCsl B LIEHTpE NepexphiTUs. BepxHee mo-
KDBITHE T0J1a (TINAaCTUK, JIMHOAEYM, TapKET U Ap.)
IOJIXHO TIJIOTHO fIPUIEraTh K HECYLUEH KOHCTPYK-
UM B TOYKE U3MEPEHHS.

6.3.2 B xaxno#l Touke M3MepeHue BUOpauuun
OCYLUECTBJISIETCS TIO TPEM B3aUMHO IepIIeHIUKY~
JISPHBIM HamnpaBieHHUsIM: BEPTUKANIBHOMY (0Cb Z —
NEePNeHINKYASPHO TONY) ¥ ABYM TOPU30OHTATb-
HbIM (OCcb X ~— MEprneHEUKYNSIpHO, OCb Y — fa-
pasiIeNbHO TPacCe METPOIIONUTEHA).

6.3.3 Bubponpeobpazosartesb JOMKeH ObiThb NpK-
KpereHd ¢ MOMOLIbIO pe3nDOoBOro COeaMHEHHMS K
NOBEPXHOCTU NPOMEXYTOUHOM rutatdopmbt no FOCT
12.1.012 unu cransHoro aMcka no MP 2957-84 16].
[dnst opueHTaliiM ONHOKOMNOHEHTHLIX nNpeobpa-
30Batesed B pa3HblX HANDPABACHWSIA NONYCKAETCH
APIMersiTh KyvOuk 113 fernoto crinasa no [OCT
121012

6.3.4 Jas vaeuntetsi kabeisiioro adhdexra
TIPHCOCTIIsICAMbBIE K Hl(6{70{][7606[72130[%& e Kit-
OC 1b 1O IACH Obllb J1ACHIMHO HPHKPCHICH K 1ic-
NOABMKHDBIA TOYKAM 4EPE3 MPOMEKVIKK He Bolee
1.5 M.

6.3.5 pu nposenexnu uamMepeHunu Ha npubo-
pe NOJIXHA ObiTh YCTAHOBAEHA AIMHAMMYECKAS Xa-
DaKTEpPUCTHKA «MeWIEHHO» (T = ] €).

6.3.6 Viamepenus cnefiyeT BbINONHSATD B MEPH-
Obl BPEMEHH, XapaKTePU3YIOLINECS OLHUM PEXK-
MOM [IBMXEHUS NOE3NO0B.
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I1 p u m e p — [epuon HauboNEE UHTEHCHBHO-
TO IBMKEHHS ITOE3NOB MO NuHUAM MOCKOBCKOIO
METPONONMTEHA: ¢ 7 4 80 94 mnu ¢ 16 4 po 19 4
IHeM # C 6 4 o 7 4 Houpo (Tabnuua U.1).

MMpuMeyaHne — Pexum DBUXCHUS TOE3NOB, B
KOTOPOM TIPOBOAAT M3MepeHus, obo3HauaoT nance yepes [
370 0B03HaYeHNe UCTIONBL3YIOT B Ka4eCTBE BCPXHErO HHACKCA
LIl COOTBETCTBYIOLMX 3TOMY PCXHMY Beaifuuti BUBpoCcKopo-
CTH.

Honyckaercs nposeaeHue U3MEPEHUit B nepu-
Ofbl BPEMEHM, COOTBETCTBYIOLLME PA3NMYHBIM pe-
XMMaM IBMXEHUS MOe3N0B U, NpU HEOOXOAUMOC-
TH, — BO BCeX NpeanuchiBaeMblX rpauUkoM pe-
XUMax ABMXKEHMS MOE300B B RHEBHOE MM HOYHOE
BpeMs.

6.3.7 Bpems usmepenus T, DONXHO ObITh 10-
CTAaTOYHBIM JJISI DETUCTPALIMM HETPEPBIBHON Bbi-
bopku, Bkiwyawuieit He meHee 10 cobwiTHit
NpoxXoxaeHus noespga. Bpema u3MepeHus pasbu-
BaeTCAd Ha Uenoe yuciao N 3AeMEeHTapHbIX WH-
TepBajoB (TAaKTOB) NpPOXOMIXUTeNbHOCTBIO 30 ¢
(T,=30xNc=0,5 Nwmun.).

3a kaxneiit 30-CeKyHIOHBIH TaKT perucTpHpy-
€TCS MaKCHMaJIbHOE U3MEPEHHOE KOPPEKTUPOBaH -

HOE 3HayeHHe BUDPOCKOPOCTU \7,’ ,i=1,2,.., N

Y, [IpY HEOOXOOUMOCTH, MaKCUMaJIbHBIE U3MEPEH~
HbI€ 3HAYCHHUSA BI/I6pOCKOp0CTH B OKTaBHBIX NOJIO-

cax yacror v, i=1,2, ., N, k=1,2,3.

6.3.8 o u mocne nNpoBeaeHuss U3MEPEHUiL crie-
LYeT BBITIONHATL KaTMOPOBKY CpENCTB U3MEPEHUH
B COOTBETCTBUHM C MHCTPYKLUAMMU 1O KX IKCIUTya-
Tauuu. Ecny pesynbraThl KanuGpoBKM pa3niyaioT-
cs1 Gonee yem B 1,4 pasza (3 oB), usMepenus sub-
pauuu CieayeT MOBTOPUTS.

6.4 O0paboTKa pe3ynbTaToB M3MEePEHHH

6.4.1 O6paboTka pe3ynbTaToB M3MEPEHIHH KOp-
PEKTUPOBAHHbLIX 3HAYEHUN

6.4.1.1 Tlo pe3ynbraTam M3MepeHitit onpene-~
ASIOT HaMboAbLIee MAKCHMUILHOC KOPPEKTHPOBAi~

HOE 3HaueHue BUOPOCKOPOCTIL /34 Bpens 113+
\iepeHus no dopmyne
= ae[ail P
Vi = Max {»,- } i=1.2.. N (0. 1y
rae \7,’ —  MAKCHMMUIBLHOE H3MCPLIHH0e KOPPeK -

pOBaHHOE 3HaueHHE BUOPOCKOPOCTIS
INnA I-ro Taxra,

N — uucno 30-cekyHOHBIX TaKTOB 32 BpeMs
WU3MEpEHUSI.

6.4.1.2 BuliensoT TOUKY U3MEPEHUS ¥ HATMPaB-

{

s, MMEET HauboJbLLeE 3HA-

JieHue, At KOTOPbIX ¥



yeHue. JanbHedyio 06paboTKy # oueHKy Bubpa-
uuu (a TaKXKe U3MEPEHUE CNEKTPANBbHBIX XapaKTe-
PUCTHK) BHIMIOJIHAIOT TONBKO I BhIOpaHHbIX TOY-
KM ¥ HanpaBNeHHUsS W3MEPEHUs.

6.4.1.3 3Hauenne V), TIPHHUMAIOT B Kaye-

CTBE MAaKCUMAILHOTO KOPPEKTUPOBAHHOIO 3Haye-
Husi BUBpPOCKOpPOCTH 33 Bpemsa OueHKM BuOpauu-
OHHOIO BO3ACACTBMS, KOTOPOE CPaBHMBAIOT C HOP-
MaThBHbIMM 3HaveHuamu no CHulT 32-02.

6.4.1.4 PaccunTLIBaloT CpeaHee KBaapaTHyec-
KOE KOPPEKTHPOBAHHOE 3HAYEHME BUOPOCKOPOC-
TH 3a BpeMs W3MepeHus no dopmyne

(6.2)

~I

rae ¥, ¥ N — Te Xe BENUYMHBI, 4TO B popmyse

(6.1).
6.4.1.5 PaccunTpiBalOT CpenHee KBaapaTHyec-
KO€ KOPPEKTUPOBAaHHOE 3HaueHWe BUOGpOCKOpoC-

l(clm )

™ GOHAa Vr© , COOTBETCTBYIOLUEE BPEMEHH OT-

CYTCTBUSA NOE3[0B 32 BPEMS U3MEpeHHs, Mo dop-
Mysie

N-n
Ty = \/ N5 & (63)

1=1

te ¥ ¥ N — Te Xe BElM4MHBI, 4TO B opmyle

(6.1);

7 — YUCRO COOBITHIA MPOXOXIACHUSA TO-
€312 32 BpeMs u3Mepenust T,,; WITpux
Y 3HAaKa CYMMbl O3HAYAET, YTO Y4H-

THIBAIOTCA NWLUD TE 3HAYEHMS V),

KOTOpbIe GbiNK 3aperUCTPHPOBAHD!
B UHTEPBANLI, KOTAA MPOXOXIEHUE

0344 OTCYTCTBOBANO.
6.4.1.6 PacCunTbIBAIOT SKBUBAIEHTHOE KOPPEK-
THPOBAHHOE JHAuEHHE BUOPOCKOPOCTH v, 3a BpE-
Mst o1leHkK (16 v e, 8 4 Houwlo) ro dopyyvie

581\“‘5' npi 0.3 < r““""”/ <0.8  (6.4)

Y

Gy \M""” /vy <05

I8t IHCHHOIO BPEMEHU OLEHKIL.
B, = 0,8 aas HOUHOrO BPEMEHH
OUEHKH; 3HAYEHNME NOCTOAHHOM C;
OnpenensieTcss B 3aBUCMMOCTH OT
rpaduka 1BMXEHHs MOE3N0B U pe-
X1Ma IBUXKEHUS [, B KOTOPOM MPo-
BOASTCSA M3MEPEHHUS, MO NPUNOXE-
nuo Y.
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Jdonyckaetcs BhIYUCHEHUE SKBUBAZIEHTHOIO
KOPPEKTUPOBAHHOTO 3Ha4eHus o popmyne (6.2)
NP YCJIOBHY ONpeNeieHust CPeAHHUX KBaApaTHyec-
KHUX KOPPEKTHPOBAaHHBIX 3HaYeHUit BUGpockopoc-

TM U, 3a BpeMst u3mepeHust no 6.4.1.4 s Beex

NPEANUCAHHBIX IPadUKOM PEXHMOB ABIKEHHS O~
€3/10B B AHEBHOE { HOYHOE BPEMS CYTOK.

6.4.2 OGpaboTka pe3yabTaTOB U3MEPEHHUH
CTNIEKTpaibHbIX 3Ha4YeHUH BUOPOCKOPOCTH.

IMpu HeOGXONUMOCTH BBITTOAHEHHUA CMEKT-
panbHOTO aHanu3a (cM. 6.5.2) o6paboTKy pesyns-
TAaTOB U3MepeHHuit nposonar no 6.4.1.1—-6.4.1.6 ¢
3aMeHON KOPPEeKTHPOBaHHbIX BEIMYUH Ha BeJH-

=l =l sli{gou
YHHbL v,,vmu,Vr ,V@” ),Veq, ofosHayawuwe co-

OTBETCTBYIOIUME 3HAYEHUS BUDPOCKOPOCTH B OK~
TABHBIX [TOJOCAX CO CPEAHEIEOMETPUYECKHMMH Ya-
crotamu 16 T (k= 1), 31,5 T (k= 2) u 63 T
(k= 3).

6.5 Ouenxa BuOpPAIMOHHOTO BO3IEHCTBHA

6.5.1 Cuayana OLeHKY NPOBOAST IO KOPpeK-
TUPOBAHHBIM 3HAYEHUSIM BUGPOCKOPOCTH:

!
- TPU Vg S E,,,“,,,/21lfzveqs%qmm/z,l

TpeboBaHU 6.5 Ouem(a BHODAIHOHHOTO BO3IEeHCTBHA

- DU Py > Vpon WIH ¥,y > Vpg non TPEGOBA-
HHS CAHUTApHBIX HOPM HE Bb{HOJIHeHBI.

3HAYCHHUS Vjon M Vg pon MPMHHMAIOT MO TA6-
nuue 3.1 CHull 32-02.

6.5.2 Ecnu ¥y /21 < Pl SVpon MM

Vegaon / 251 < Veg S Vg son; BBIBOL O COOTBETCTBUM

WJIA HECOOTBETCTBHUK BUOpauUU Tpe6oaammm ca-

HUTAPHbIX HOPM AENAIOT MO PE3Y/bTATaM OUEHKH
3HAYEHMI V., 1 V, BOKTABHBIX NOIOCAX CO CPeX-

HereomeTpuueckuMm yactoramu 16 Tu, 31,5 Tuu
63 Tu:

/ . -
= ADH Vipk S Vior M Vet S Veguaon k=1,2,3
TDCGOBHHHS{ CAHHUTAPHbLIX HOPM BLHIOJIHEHbI;
A . ) Ak O -
- IpPM Y P Ve M \"‘f& > Veg.10n B KaKou

ando 1 TPEN OKTUBHLIN HTOTOC !'pC‘6OB'dHH$i Catit-
TAPHDBIX HOPM HE BbITOAHCHDI.

3HaveHua v, u Vug.20n TPHHUMAIOT 110 Tabnu-
ue 3.1 CHull 32-02.

6.6 YlpeacraBnenue pe3yLTaTOB

Pe3ynsTathl M3MepeHHit 0hOPMISIIOT TPOTOKO-
IOM, KOTOpPbid AOKEeH- COAEPXKATh CIERYIOLIne
CBENEHUS:
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- OpraHM3aius, [POBORMBILAS U3IMECDECHUS;

- NWHUHA METPOMOMMTEHA, NOE3Aa KOTOpPO#
ABNSIOTCH UCTOYHMKaMHM OueHMBacMoH Bubpa-
uum;

- MECTO MNpoBeNeHUs M3MepeHuil (3naHue,
3Tax, KBapTupa);

- JiaTa ¥ BpeMs IIPOBEACHMS WU3MEPCHMIA;

- cpenctrsa usMepenuit (npubop, THN, 3aBON-
CKOi HOMEp, CBEOEHHS -0 IOCTIOBEPKE);

- MJIaH [TOMELICHUSA C HAHECEHUEM TOUEK M3~
MEPEHUS;

- pe3yALTAThI U3MEPEHHH KOPPEKTUPOBAHHBIX
BubpockopocTeit (ocuunorpaMmma, eCiny CH1Ma-
Nach, Bpems uamepenun 7T, , yucno N 30-cexyn-
OHBIX TAKTOB, TabnM1a MAKCHMAaNbHBIX U3MEPEH-
HBIX KOPP2KTMPOBaHHBIX 3HauyeHM# BUOpOCKO-

pocTi \7," , HOMEpP TOYKM M HamnpaBjieHHE, B KO-

22

TOpPOM 3apermcTpupoBaHa Haubosbiuas BHOpa-
uu);

- BpeMsl OLIEHKH (IeHb, HOYD);

- pe3ynbTarsl 06paboTkM MakCHMaNbHBIX K3~
MEPEHHBIX KOPPEKTHPOBAHHBIX 3HAYCHUIA BHOpO-
CKOPOCTH (ﬁfm LS E'ff"“’, Vg );

- Pe3y/bTaThl OLEEHKU N0 KOPPEKTHPOBAHHBIM
3HAYEHHAM BHOPOCKOPOCTH;

- NpU HeOOXOMMMOCTH, PE3yABTATbl H3MEpe-
HHU, 00paboTKK ¥ OLEHKH 3HaYeHHH BUOPOCKO-

{1 [ ldon
poCTH (viksvmaxkv VIks Vr(:}f ), vqu) B OKTaBHBIX
NOJI0Cax 4acToT,

~ 3aKNIO4YEHHE N0 PE3YNILTATaM OLIEHKH;

- NOANKCH AWML, NPOBOAUBLUMX M3MEPEHHA U
OLIEHKY BUODALIMOHHOIO BO3NEHCTBHUS.
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MPUIOXEHUE A
{pexomendyemoe)
OU3UKO-MEXAHWYECKHE CBOVICTBA TPYHTOB

Tab6nanuua Al — 3uauenns ynpyrux, MACCOBBIX ¥ JHCCHIOATHBHBIX NAPAMETPOB PAHYHLIX TPYHTOB
(BCH 211-91) [5]

CxopocTs Cxopocts
I PacnpoCTpaHeHHs | PACTIPOCTPaHEHNA
_ JIOTHOCTS APORONBHbBIX nonepesHsx Koadduuuenr
HauneHoBaune rpynta YOPYFUX BOMH YOpYCUX BOIK TIOTNOCLEHMS
Kr/m} M/c M/c

HacsInHo# rpyHT, ynaoTHEHHBIN co cTe~ 1600 300 100 0,1
neHbio BraxHoctH G < 0,5
[Mecok kpyrnHbiit K cpegHel KPYMHOCTH 1700 500 150 0,1
co creneHblio BraxHocth G < 0,8
CyrnmHOK TYTOMAacTHYHAIN ¥ IUIOTHO~ 1700 600 250 0,15
TLARCTUY HbIHA
I'nuna TBepaas u nonyreepaas 1700 1500 350 0,15
Jlecc, necCOBHMAHBIN CYTAMHOK NPHU [O- 1500 400 150 0,15-0,2
Kasarenae npocagoyHocty I1 = 0,17
TpYHT fipu OTHOCHTELHOM COAEPXAHNUU 1000 200 80 0,2
PaCcTUTENIbHBIX OCTAaTKOB ¢ > 0,6, Topd
Wnst cynecuansle, riMHKUCTHE 1500—1800 1100 300 0,2
BoOHOHACHILIEHHBIN [PYHT HUXE YPOBHS 2000 1750 250 0,1
TPYHTOBBIX BOI MpPH CTETIEHM BAAXHOC-
™mG>09
HacsinHblie pbixabie MECKY, CYNecH, Cyr- 1400—1700 100—300 70—150 0,1-0,2
IHUHKM ¥ ApYrHe HEeBOJOHACBULEHHbIE
TpYHTBI
Ipasenucro-necyaiisie 1600—1900 200—500 100250 0,1
{Tecuatibic MafOBIAKHDIC 1400—1700 150—900 130—-3500 0,05-0,1
To *e. cpeaHeH BAAKLHOCTH 1600—1900 250—1300 160—600 0.05-0,1
To Ke. BOIOHACLILCIHIBIC 1700—2200 3001600 200—800 0.05-0,1
Cyuecn 1600—2000 3001200 120—600 0.1—0.,15
Cyraunku 1600—2100 300— 1400 140—700 0,15-0,2
TnuHucTEIC BAZXHbBIE, NAACTHYHbIE 17002200 500—2800 130200 0,2
To Xe, nnOTHbLIE, (OAYTBEPAbIE 1900—2600 2000—3500 1100—2000 0,15
Jlecc n ACCCOBURHLIC TPYHTHI 1300—1600 380—400 130—140 0,15
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Oxonuanue mabnuys A.1

I

CxopocTs Ckopocte
PacnpocTpaHeHmus | pacnpocTpaHeHus
HaumeHoBaHue TpyHTa Hnomiocrs APOAONLHBIX TTOREPEYHbIX Kosbduument
YIIPYTHX BOJNH YNPYTUX BOJIH FIOTJIOMICHUA
xr/m3 M/fc M/c
MOJAYCKAABHBIE W CKAJIBHBIE [TOPOJIH!

Meprens 18002600 1400—3500 800—2000 0,05-0,1
IMecyanuK poIXIBIK 1800—2200 1500—2500 800—1700 0,1
To e, nnoTHbIH 2000—2600 2000—4300 11002500 0,05-0,1
To Xe, CHIbHOBBIBETPEHHBIH 1700--2200 10003000 600—1800 0,1
VI3BeCTHSIK OpOuHSI 20003000 |  3000—6500 1500—3700 0,05
TnvHMCTBIE CHAHLIBE 2000—2800 2000—5000 12003000 0,05-0,1
HssepxenHpie 1 Meramopbudeckue no-|{  2400—3000 30005000 1700—3000 0,05-0,1
ponsl (rpaHuT, rHeiic, Gasanbt, Auabas
U 1p.) TPEWMHOBATHIC
To XC, HCTPeIHHOBATbIE 27003300 4000—6500 2700—4300 0,03—0,05
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MPUNOXKEHHUE B

(pexomendyemoe)

PACYET 3HAYEHHI BUBPOCKOPOCTH HA ITOBEPXHOCTH I'PYHTA BBIIA3HU
NEPETOHHBLIX TOHHEIER

OnpeneneHue BeMYUH BUOPALUMH MOBEPXHOCTH PYHTA [IPOBOAMTCH B COOTBETCTBHH C pasieNiaMu
4, 6 HacTosiwtero CBoga npasu.

Heobxoaumo 3anath creayiouine NCXOAHbIE JAHHbIE:

¢ BEJIMYMHbI BUOPOCKOPOCTH NOTKOBOM H4acTH OOMENKM TOHHENS, ONpeAensieMble B OKTaBHbIX TONO-
cax (tabnuua 3.2) unu HEMOCPEACTBEHHO C yyeToM 4.3 Hacroswero Csosa mpaBus;

¢ [1apaMEeTPhbl FPYHTA;

» [lapameTpbl 06aenKH, BKIIOYast FeOMETPHYECKYIO (hOpMY M pa3Mephl, MACCOBBIE M YIIPYrHe Xapak-
TEPUCTUKH MaTepuana oGaenKu;

» DaHHbIe O rTyOUHE 3aI0XKEHHS TOHHENS U PACCTOSHUE OT OCH TOHHEJA N0 KOHTPOJBHON TOYKH.

TIpumep pacyera

Onpenenuts aMuUTYyAB BUOPOCKOPOCTH HA MOBEPXHOCTH IPYHTA, BO30YXXAAEMOro ABHUXEHMUEM MO~
€310B METPONONUTEHA B TOHHENE C rAyOMHOM 3anoxeHusa 12 M OT OCHOBaHMS JIOTKA JO ITOBEPXHOCTH.
Crpoexue NMyTH — TUNIOBOE (AepeBAHHbIE WIAMB, YTOIIeHHbIe B GeToH). KOHCTpYKLIMA 06XenKy TOHHENS
— LENbHOCEKLMOHHASA Xene300eToHHas (npunoxenue I” Hacrosuero Ceoaa mpaswi, pucyHok I.2). [eo-
noruveckas 06CTAHOBKA — CYITMHOK TYTOMUIACTUYHBIA ¢ mnoTHOCTRIO 1700 Kr/M3, cKopoCcTAMU pachpoc-
TPaHEeHUS NTPOAOIBHAIX ¥ MOMNEPEYHBIX BOIH COOTBETCTBEHHO 600 M 250 M/C M HeKpeMEeHTOM 3aTYXaHHUA BO
BCEM HOpMUpYyeMOM auanaszoHe yactor 0,1.

3aBUCHMOCTH MAKCHMAaibHBIX BETMYMH BMOpauMy B OKTAaBHBIX AuanasoHax 16, 31,5 u 63 Tu ot
pacCTOAHMA A0 CTEHbI TOHHENS (B IU1aHe) NPUBOASTCS COOTBETCTBEHHO Ha pucyHxkax b.1 — B.3. Bee
pacyeTsl MPOU3BOAATCA [UIA MAKCHMalbHbIX SHAYCHUH BUOPOCKOPOCTH.

Ha Tex xe pucyHKax npuBOASTCA I CPABHEHHS HODMATHBHBIE 3HaYEHHS BUOPOCKODOCTH 1A XU~
JIbIX 30aHMH B HOYHOE BpeMs CYTOK.

[Tepexon K 3KBUBANEHTHHIM 3HAYEHUAM TIPOM3BOLUTCA 110 opMynie, MpeACTaBAEHHON B 6.4 HacTo-
siiero CBOJ2 MpaBUJl C YYETOM DEATBHOrO DEXHUMA HBMKEHMS II0E3NOB Ha PACCMATPHBAaeMOM NUHWH
METPOTIONMUTEHA.

Pacuer naeT cnesyoume pe3yibTaThl:

Voanenue 10 M 16 Tu — 1,4 10°% M/c, npesbilienue coctasnsier 2 15;

31,5Tu — 1.2 - 10" m/c, npessiiienue cocrasnseT 21 ab;

63Tu — 6,4 107 m/c, npesbiiienne coctasnsier 15 nb.

KoppekTitposarinas seanunna — 3,5 - 10-5 m/c, npepsituetne coctasnser 9 15.

Yoanenne 20 m 16 Tu  — 7,3 - 107 M/c, npesbilieHUE OTCYTCTBYET;

31,5Tu — 4,910 m/c, npesbiiserue coctasnser 13 ab,

63Tu — 1,710 m/c, npessitneHue coctasnseT 4 ab.

KoppexTipoBansas seniynHa — 1,3 - 103 m/c, npesniierue coctapnset 2 ab.

st CHIBKEH st BT WA BHOPAILITKM B YACTOTHAIX OKTaBHbIX aAManasonax 16, 31,5 1t 63 Tu moryT 6sITs
HCIIOIL30BAHBI UL KECTKOCTH B OCHOBAHMM W TIEPEKPLITUM TOHHENS B KOMOUHAUWKM CO CTEHOH B
IPYHTC, OPHIACIAOUICH K CTeie 0B1eIKl CO ETOPOHSB! PACUETHLIX TOYEK. 3a2aeM FOILUIIHY MUIHT H CTEHDI B
ipyinie, pastivio 40 ov Pacue! MakCHMEILHLIN KOPPEKTHPOBUHHLIX BEAXMUMI BIGPOCKOPOCTH NPUBOLMT K
CAC/IV IOUIHM PE3VILTATAM:

Ynaneuue 10 M
KoppextuposarHas seauuuna — 1,1 - 1073 m/c, npessiieaue oTCyTCTBYET.

Yaaneuue 20 M
KoppextuposaHHan BeauuuHa — 4,0 - 106 m/c, npesrilueHue OTCYTCTBYET.
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v- 106 m/c
20,00 .
18,00 4>
16,00 ﬂ\\\
1
14,00
12,00 FaN

10,00 --'7{;;\‘3\5"‘“""--------f-- ......
o0 | .

6,00

4,00

2,00 \

0,00 : : . . —_— — bu
0 5 10 15 20 25 30 35 40 45

1 — BepTHKANBHAS COCTABAAIOWIAN; 2 — FOPU3OHTAABHAN COCTARAMIONAN; 3 — HOPMATHBHOE 3HAYEHME

Pucynox B.1 — 3aBHCHMOCTb MaKCHMAILHOM BEMYVHE! BEPTHKANLHOM H FOPH30HTANLHON COCTAR/AIOWMX BUOPOCKO-
POCTH V OT PAacCTOAHMA JO TOHHeNs | B OKTaBHOM Amarasone 16 'y

v-10%m/c
300,00 1

200,00 A

100,00

0,00

0 10 20 30 40

1 — BepTUKanbHaA COCTABAANOINAN; 2 — FOPHIOHTANLHAN COCTARARIONAN, J — HOPMATHBHOC 3HAYCHMC

Pucynox B.2 — 3a8McHMOCTb MAKCHMANBLHOM BENMYMHB BEPTUKANbHOH H FOPH3OHTANIbHOH COCTaB/IS IOLIMX BuSpOCKO-
POCTH v OT PACCTOSHMS [0 TOHHeNs | B oKTaBHOM Auanasone 31,5 T'u
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v- 10¢ m/c

0 5 10 15 20 25 30 35 40 45

I — BepTHKanbHag COCTAaBAAOWAA, 2 — FOPUIOHTANbHAA COCTABAMIOWANA; J — HOPMAaTUBHOE 3HAYEHHE

Pucynox 5.3 — 3aBUCHMOCTb MaKCHMABHOH BEJIMYHHbI BEPTUKANBHON M FOPH3OHTANLHONM COCTABMAIOMINX BUODPO-

CKOPOCTH v OT DacCTOSAHMS IO TOHHEAd | B OKTaBHOM auanasoHe 63 [u
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TIPUACXKEHHE B
(cnpasounoe)

DOPEKTUBHOCTh HEKOTOPHIX BHBPO3AITNTHBIX YCTPOMCTB
Tat6nuua B.l. — 3navenun 3pPeKTHBHOCTE HEKOTOPLIX BHOPO3AMMTHEIX YCTPOMCTS

SpdexTuBHOCTL AL:@ subpolaumTHoro ycrpoiicrea (ab) B oxrasax
Tun BUOPO3AMMUTHOrO YCTPOIicTBa

16 Tum3l5Mu 63 'y

YcTpoiicTa B pEALCOBLIX CKPEIUICHHUAX 3 5
BannacTHoe KOpLITO HAa aMOPTH3aTOpax 8 13
Kene306eTOHHDIE paMbl,. OILEPAIOILHECH 9 13
Ha aMOPTH3aTOPbI
Tlomumnanbible aMOPTH3MPYIOIUIKE PO~ ~0 8
KNanKu
XKenesobeToHHBIE MEXHK ~0 13
TlnuTst XecTKOCTH B oCHOBaHMH B“(:c;zza:‘rn;“n B ng:‘:ia:ﬂuu Bnc;cp;;oxza:::“u
TonwuHa, M TORHENA TOHHENA TOHHEA

0,2 3 5 2 4

0,4 5 7 4 7

0,6 6 10 6 9

0,8 7 12 7 11

IMpencraBnennsle B Tabnuue B.1 3Hayenus >Pp@PeKTHBHOCTH AL,y BBIYHCHAIOTCA O dopmyne

v

AlLygg = 201g > 30€Ch V U v, — aMIuTyna BubpockopocTy 6e3 yyera 4 ¢ y4eToM BHOpPO3aLUMTHOIO

v
B3IM
MEDONPHATHSA B OKTABHOMN MOJIOCE CO CPEAHEreOMeTPHU4ECKOl yacToToi 16, 31,5 unu 63 Tu.

28



KOHCTPYKIIMH TOHHEJBHBIX OBJEJIOK, JIOTKA 1 BEPXHEI'O CTPOEHUS ITYTH

APUAOXEHHE [

(cnpasouroe)

5370

TleperoHHbIN TOHHED:

~90 500 ]
H r 1 3 1
J 100 a Laso W
5155
-~ ~-200 —~ 210 |
4280 650
U B .Y
T 1 1
{
4680 4940
a) U3 cBOpHbBIX X/6 GnokoB 6) HeABHOCEKUMOHHbIA
{ 200

B) 13 cOOPHBIX K/0 GrOKOB

r) ¢ yyryiHo#t obaenkoit

1) CABOCHHSI NEPeroHHLI{ TOHHERD U3 cOOPHBIX X/O 630KOB

Puc. I'.1 — KoHCTpyKUNY TOHHENBHBIX 0OACA0K
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NMPUIIOXKEHUE I

(pexcomendyemoe)

ATITIAPATYPA, PEKOMEHXYEMAS JUIA BBIIIOJHEHUS H3MEPEHUH
" BBIIOJTHEHNA YACTOTHOT'O AHAJIM3A

B uaMepuTeIbHOM TPAKTE B KayeCTBe BUOPONATYMKOB PEKOMEHAYETCS HCIOMb30BaTh aKCEIEPOMETPBI
tuna AP-98 bupmser «Cnoban-Tecr> (Poccus), Tuna D3143M1 dupmui «Ditran Instruments», Tuna 4332
dupmot «Bruel & Kjaer» (Hauus) vinu tuna 353B33 dupmsl «Larson-Davis» (CLLA).

s BBINONHEHUSA YaCTOTHOTO AHANK3a PEKOMEHAYETCH NpUMeHeH1e UMPPOBbIX aHANK3ATOPOB GUpM
«Svantek» (Monbwa) — tunst SVAN 912AE, SVAN 946, SVAN 947, «Okrasa+» (Poccus) — tun Oxrasa
101B, «Bruel & Kjaer» (Jlanus) — tan 2260, «Hewlett Packard» (CLUA) — tun HP 3569A, <Larson-
Davis» (CIHA) — tun D2800 (2900).
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NPANOXEHHUE E
(pexomendyemoe)

TIPUMEP OHPEAEIEHHNA OU3NKO-MEXAHWIECKHX IIAPAMETPOB I'PYHTA

lina onpenenenus xospduLMeHTa Nornouwesus BUOpaLyMu B rpyHTe GbUIH POBEACHD! H3MEDEHUS
BHOPOCKOpOCTH, BO36YXHaeMoif pH IIPOBENAEHHUM JeCATH CNabbix CTAHAAPTHIOB3HHbIX B3pbIBOB. MaMepe-
HUS BeMYMH BUOpaLMit MpOBOAMNAMCH B cooTBeTcTBMHM C Tpebosanuamu TOCT 12.1.012. Ucnons3osanach
annaparypa «Bruel & Kjaer» (Hauus) u «Larson-Davis» (CIIA).

B M3MEPHUTENBHOM TpPaKTe B KAYECTBE BUGPONATYMKOB MCIOJBL3OBATUCH aKCEAEPOMETpH THNA 4332
upmet «Bruel & Kjaers u Tuna 353B33 dupmii «Larson-Davis». JlaHHEe aKCeNepOMETPSI SABNSIOTCA Mpe-
HM3MOHHBIMU TbE30KEPAMHYECKUMH NpeobpasopaTe/isIMHK C LWIHMPOKMM 4acTOTHEIM (no 30000 ') u amua-
muyeckuM (Gosnee 120 ab) nmanasonamu. AkcenepomeTpsi cepur 353B33 HCONB3YIOT BCTPOEHHYIO 3MEK-
TPOHMKY JUISi COT/IacoBanus curHana. CornacoBanue CIYXHT Ui npeo6pa3oBaHus BHICOKOMMIIEAaHCHOTO"
3apsin0BOrO CHTHANA € MbE30KPHUCTA/IA B HUBKOMMIIEAAHCHDIH CHTHaN HAaNPSXEHHUS C HMIIEAaHCOM MEHee-
100 Om. Taxo#l HU3KOMMIIENAHCHBIA CHI'HAl MOXET NepenaBaThesi N0 OGBIYHBLIM KabensiM Ha Gonbuime
PacCTOAHMS NMpaKTHYecKH Ge3 ocnabneHus.

Curxai oT BUOpONaTYHKOB PETHCTPHPOBAJICS Ha YETHIPEXKAHAILHOM MarHuTodone Tuna 7005 Gup-
Mbl «Bruel & Kjaer. YacToTHas XapaKTepuCTHKa MarHMTO(OHA O3BONAET NPOU3BOAMTH 3aNMCh M BOCIIPO-
H3BEACHHE CHIHANOB 6e3 yacToTHBIX HCKaxewuuit ot 0,1 no 10000 Mu.

B xadecTBe COrnacyiomMx yCTpodCTB HCIONBL30BAIMCH YCWIMTENH ananu3artopa tamna 2900 dupmsr
«Larson-Davis» # YCHAMTENH PETHCTPUPYIOIErO MarHUTOMOHA.

Tlepen mpoBeAeHMEM M3MEPEHMIT ¥ NOCNE KaXIOH CEpUHM M3MEPEHHMH BCE H3MEDUTENbHBIE TPAKTHI
KauGpoBanuce Npy¥ noMoluu Kanmubparopa tuna 4294 ¢upmer «Bruel & Kjaer».

[Ipu n3MepeHusX Ha MOBEPXHOCTH IPYHTA AS KpEIUIEHHA NaTYMKOB HCITONB30BANMCH METAJUTHYEC-
Kue nutel anameTpoM 500 MM M tosmHOK 10 MM.

Bubparus B IpyHTe Bo30YXIANACh B3PLIBHAIM BO3ACHCTBHEM Ha CTEHKHM M JHO LIaxThl DrybuHoi H = 21,75 M
 auametpom 8 M. ITlaxra npeacrapnsna co6oit LWIMHAP, CTEHB! KOTOPOIO CMOHTHUPOBAHE! U3 YYTYHHBIX TIOBMH-
roB. B 30He M3MEpEHMI CTPYKTypa IDYHTa CEXYIOLUAS: BEPXHH CNOM [JIMHB! TOMUMHOR 6 M, fanee NecoK.

Ha 11oBepXHOCTH IPYHTa H3MEPSUIMCH BEPTUKANbHEIE M TOPU3OHTANBHLIE CPEAHENCOMETPUYHEIE 3Ha-
YeHUs1 BUOPOCKOPOCTH HA PacCTOAHUAX OT CTeHw waxtsl [ = 0, 10, 20, 30, 40 m.

CHrHasbl 3alTHChIBANUCH Ha YETHIPE KaHana MarHUTOhOHa ¥ aHATM3UPOBAIUACH B 1aGOPaTOPHLIX YCHOBH-
AX criekTpoaHanusaropom Tuia 2900 dhupmsl «Larson-Daviss. Pesynprars! npusenens! B Tabmuuax E.1 u E.2.

Ta6nuua E.l — BeprukanrsHas xoMnoneHTa BUOpPOCKOPOCTH

AMIMTYIB BUGPOCKOPOCTH (MM/C)

OKTaBHbIE MONOCH CO CPEAHETEOMETPUYECKIUMMU

M
wactotamu (') Paccrosite 0T CTBONA WAXTEI (M)

0 10 20 30 40
16 0.149 0.149 0.149 0.080 0,050
31,5 0,152 0,i42 0.076 0.041 0.023
63 0.142 0.129 0.068 0.035 0,019

Tadnunua E.2 — [OpM3OHTANLHAA KOMIIOHEHT2 BUOPOCKOPOCTH

AMITIHIVALL BOPOCKOPOCTH (MM/C)

OKTaBHbie NOJOCH CO CPCAHCTCOMETPHMCCKUMMH

Aa WaxThi (M
qactoramu (T'u) PaccrosiHKe OT CTBOS (M)

0 10 20 30 40
16 0,169 0,169 0,169 0,149 0,030
31,5 0,172 0,172 0,152 0,066 0,027
63 0,169 0,134 0,149 0,066 0,021
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B nanHoM ciy4ae umeeTcs npelaBapuTenbHas HHQOpMaLMs 0 cTpaTHdHUKALUKUK BepXHEH YaCTH IPYHTa.

[TosToMy B KauecTBe UCXOAHBIX NAPAMETPOB Wi pacueTta 6epyTcs BEMMUMHLI, YKa3aHHbie B Tabauue E.3
(cM. npunoxeHue A)

Tab6anuua E3 — Hcxoaubie 3Ha4eHUs NapamMeTpos

Ne cnost Tun rpynta | TOMUMHA CTOA. Cone M/C Conaer M/C Boun Brnax
M
1 TavuncTolit 6 50 2800 0,1 0,4
2 Mecuyanstit cy- 20 150 900 0,05 0,1
XO#

Kpome npuseneHHbix mapamMeTpoB, yuuTbiBas 4.2.4, 4.2.5, 4.2.7 nacrosimero CI1, 3apalotcs nmocro-
siHHAY A1 BCEX CNIOEB IUIOTHOCTh P = 1800 Kr/M> M CKOPOCTH MOMEpEedHbIX YIPYTHX BONH, BBIYUCASEMAs
JUIST KAXAOro CJOA C MIOMOLUBIC HOPMYIIbL

1/2
e =c |12V /
T a0 -y)

¥ nocrostHHOro KosgduuuneHta IlyaccoHa v = 0.4
[TapaMeTpn! rpyHTa B COOTBETCTBUU C IKCNEPUMEHTAIbHbIMY JAHHBIMH OLIEHMBAIOTCA UIA JBYX

yacror: 16 1 63 T'u. KputepueM npaBMILHOTO ONpeNeNeHMsl MapaMETPOB IPYHTA LI MMEIOLMXCH JABYX
CAOCB ABAACTCT MUHUMYM QYHKIHN HEBASKU

& 2
F(m) = Z(f(xz)m)“p(xl)) .
1=0

3necs  ¢(x) — 3HAYEHMA SKCNEPUMEHTANbHOW KPMBOJ 3aBHCHMOCTH aMIUIMTYAb BUOpaLMM B TOYKAX
U3MEPEHUA X,,
S (x,m) — pesynbTar pacyeTa 10 METOAMKE pasfena 3 B Tex Xe TO4YKax X
BE/IMHUHDI /11, — OMPEAeserbie NapaMeTpbl (MHEEKCHI TIPH ¢ ¥ P OTBEYAIOT ABYM CNOAM)

my=c, my =4,

my=cy.m, =B,

Pe3yabTar oueHKu napaMeTpos npusonutcs 8 Tabnauue E 4

Tad.anua E4 — Pesynvrar onpesenenns QU3MKO-MEXaHHYECKUX NAPaAMETPOB IPYHTA

CROPOCTL MPOTOTHWN BOAT 0. M Koaqidiiueenr sarvxaniisg
Hosrep cion ‘ —_
16T ks T 63 Tu 16 Tu IrsTa 63 Tu
I | 800 900 1000 , 0.2 0.13 0.1
2 600 700 8§00 0,15 0.1 0.06

Conocrasnenue pacueTHbIX (NPH HAKACHHBIX 3HAYSHUSAX APAMETPOB) U IKCNEPUMEHTANLHBIX AaH-
Hbix (ypoBHeit L BEpTMKanbLHBIX Npoekimit BUGPOCKOPOCTH V) AAs OKTaBHbIX mosoc 16, 31,5 u 63 Ty
npuseneHsl Ha pucydke E.1. Yposuu paccuutsiBanucs no gopmyne (4.1).
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2,0 +
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0 10 20 30 40
a— 16 T
v« 102, Mm/c
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|
15 —a-
L g
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*
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»
[ 4
0 L™
(1] 10 20 30 40
6 — 31,5 Fu;
v - 1072, Mm/c
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15 1 l
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) H
D
H
[ ]
0 ™
0 10 20 30 40
6 — 63 Tu.

¢ — IKCTIEPUMCEHTaRbHbIE 3HaYeHysA, B — pacueTHHIE 3HAYCHHA
Pucynox E.1 — W3mepesHbie H pacCYUTaHHbIC 3HaYeHUs BUOPOCKOPOCTH
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MPUNTOXEHUE X
(pexomendyemoe)

CBOJKA OBOBIEHHBIX XAPAKTEPUCTHK BUBPO3AIIIUTHBIX YCTPOHCTB

B HacrosiieM npUnoXeHHH NPEACTABNeHbI OCHOBHbIE BUOPO3aLUMTHbIE YCTPONCTBA, NPHMEHAEMbie
B MEPEroOHHbIX TOHHENsX MeTponoauTeHa. s Kaxaoro ycTpoilcTsa NpHBOAUTCA OUueHKa 3 PEKTUBHOCTH.
Tput aTOM 3P heKTUBHOCTD NoacuMThiBaNach o dhopmyne (4.1). B 3aBUCHMOCTH OT KOHCTPYKLHM TOHHENS U
XapaKkTEPUCTUK OKPYXXAIOLULEro rpyHTa NPUBENEHHAS OLEHK3 MOXET MEHAThCA B npenenax 2 nb.

B cBoaroit Tabnuue XK. 1 npeacrasneHsl KOHCTPYKIMHU ANS OGAERKYU IPAMOYIrOfbHOIO THITA. AHaNO-
FMYHbIE PE3YILTAThl MONYYAIOTCA U INA APYTUX KOHCTPYKUMA: KPYIAOi ¥ NPSMOYTrOibHON CABOEHHOH.

Tabnuua X1 — DfdexTasuocTs BUGPO3AMMTHLIX YCTPOHRCTS

Toncpeyvnblit npodyuab NyTH Ha nepercHe 6e3 nNpUMeHeHUs f=16Tu
BHOPO3aLUMTHBIX MEPOMNPUATHI AL -0
P f=31,5Tu
2 3 AL-~0Q
7/ f=63Tu
% AL~0
DI = o S ST
4 ) o & - '.‘ : . o : - s .n.‘ . y :‘
5
1 — nyresoit GeToH; 2 — wnana;, 3 — ofgenka
Ynpyran NpoKNagKa Mo peise f=16Tu
AL~0
f=315Tu
1 AL~0

f=63Tu

.. @
555355555_553;55355525355;z;;;/g/;/" | / a0

i
X
1
|
%
'
o
.
.

1 — npoxiraaka peautonas: 2 — NOAKAAAKA CTaNbHas; J — NPOKNANKa roM-
Geaut uan danepa KiecHas. pesuua: 4 — AcpesaiHan wnana
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Oronuanue mabauyor X. 1

KoncTpykuus 6annacTHOTO KOPbITA Ha aMODPTH3aTOPax

f=16Tu
AL~0—7ab
f=31,5Tu
AL~7—121b
F=63Tu
AL~ 15— 20 ab
1 — BannacTHOE KOPHITO; 2 — yIpyras MoABecKa-aMopTH3arop; J — wnana
Ynpyras npoknanka Mo wmnany f=16Tuy
f=315Ty
1 AL~0 1B
/2 f=63Tu
3 AL~ 51nb
s 4 4
g < 4 Fa)
) \ ’ AA 4 < a
<
N
4
] — NpPORTTadRd PCIHMHOBAA, 2 — WNana AcpeBaHHas J — mpokaanka Howosas:
4 — npokaalKka pery.Ii{poBodHasn
Ynpyruit MaT nol 6CTOlIBIM OCHOBAHUEM NYTH f=16Tu
AL~Q—3ab
f=31,5Tu
AL~-7— 104ab
/=63Tu

b, )

*
o AN RS A
§

4 SARXRRCIAEZSNEA

0 G,
5/

1 — ofnenxa; 2 — pensc u wnana, 3 — nyresoi 6eTon: 4 — subponsonupyowuit Mat;

5 — repmetnk; 6 — GannacrTHoOe KOPLITO

AL~ 15— 20 ab
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NMPHUIIOXEHHE 3

(pexomendyemoe)

IPUMEP ITOABOPA TAPAMETPOB BMBPOM3OJIAPYIOIENA KOHCTPYKIIHH
BEPXHEIO CTPOEHHA HIYTH

Hcxonusie xaunnie

TlycTs Ha y4acTke JMHMH METPOMONUTEHA UMEETCA THNOBAA KOHCTPYKLMSA TOHHENLHON 06neNKu
NPAMOYTONIbHOrO OYepTaHus ¢ ryOuHON 3anoxeHus 10 M (OT OCH TOHHENA O NMOBEPXHOCTH [PYHTA).
[ pyHTOBbIE YCAOBUSA ONpPEREASIOTCA THIUYHBIMY 1isi MOCKBBI BaXHBIMHK NMECYAHBIMU IPYHTAMHU CO CKOPO-
CTbIO NPOAOJILHAIX U MMOMNEPeYHbIX YNPYIUX BOMH cooTercTBeHHo 900 u 170 M/c, ruiotHOCTsIO 1800 KI/M?
4 NekpemeHToM 3aTyxadus 0,1. BenuuuHbl BO36YXIaeMbIX Ha MOBEPXHOCTH [PYHTA YPOBHEN Bubpauuit
ONpENeNAOTC COINacHO pasgeny 3 W npeacTaBAeHbt Ha pucyHke 3.1: ¢ — 31,5 Tu; 6 — 63 Tu. drum
4aCTOTHBIM [QHANa30HaM COOTBETCTBYIOT IPEAEAbHO AOIYCTUMbIE CAaHMTADHBIMM HOPMaMM 3HAueHHsi B
XUNBIX FIOMEUWICHUAX LIS HOYPOro BpeMenu 57 nb.

Ilpeanonaraercs, 4to TpebyeTcs BBIMONHEHWE CAHMTAPHBIX HOPM Ha pacCTosHMM 10 M OT ocH
ToHHenst. Ha pucynke 3.1 npuseneHsl COOTBETCTBYIOLUME PaCUETHbIE 3HAUYESHUS OXMIaeMol Bubpaunu
(67,31 70,2 oB Ha 10 m ot ocu TonHens). TakuM 06pazom TpebyeTca CHHUXeHHUE ypOBHEH Bo3ByxaaeMoit
Bubpaunu B fuanaszonax 31,5 u 63 I'u coorsercTBento Ha 10,2 u 13,2 aB. [ina npeasapurensHoro noabo-
pa Tuna BUOPOU3OAUDYIOUIEH KOHCTPYKLIMM BePXHEro CTpoeHust HeoGxomumo obpatuTscd K Tabnuue
X.1 Hactosiwiero Ceona npasun. TpeGyemyio 3¢ dhexTHBHOCTh 00eCNeYnBAIOT KOHCTPYKLMH BEPXHETO
CTPOEHHMS MYTH THMA AMOPTM3aTOPOB MJIM YIIPYroro Mara noj 6ajutacTHBIM KOPLITOM WJIH aMOPTU3aTO-
POB MO NIEXXHEBbIMU OIOKaMHU. YTIpyrue XapakTepUCTHKH COOTBETCTBYIOILMX KOHCTPYKUMK noaGupaoT-
CA C KCIMOJIL30BaHUEM PUCYHKOB 5.4 — 5.11. JIns KOHKpETHHIX 3HAYCHHMU MapaMeTPOB [PYHTa UMEEM
CIeRYIOWUE BETUUHHbBI TpebyeMbIX KO3 OUUUEHTOB YIIPYTOCTH: ARS YIPYIUX SAEMEHTOB, DACIIOJOXEH -
HBIX Nof GannacTHeiM KopbiToMm, k = 2,8:10% H/M u non nexwessiMu 6nokamu — k = 1,0-108 H/m B
pacyere Ha JIMHY BaroHa.

Janee nposepsieTcs TpeGOBaHUE YIOBIETBOPEHUA YCAOBUA HA CTATHYECKYIO POCANKY CUCTEMBI TIOA,
HArpy3KO# MOABKXXHOTO cocTaBa. JIist 3TOTO UCTIONB3yeTC PHCYHOK 5.12. MimMeem mna xecTkocTy &k = 2,8-108
H/m nipocanky s < 3 mm u s k= 1,0-10% H/M s = 5 MM, uTO B 060MX CIyyasiX YIOBIETBOPSET TEXHHYEC-
kuM TpeboBanuaM (s < 6 mm) [4].

B 3axutioueHKe npoBepsioTCA NPOTHO3UPYEMbIE YDOBHH BHOPOCKOPOCTH (C yyeToM BUOPONOHU~
XKAKOLLEro MEPOTPHUATHS) Ha COOTBETCTBME CAHUTAPHBIM HOPMaM. B paccMaTpuBaeMOM Clydae MMEEM
ans 31,5 T'u seauuuny L = 61,3 — 10,2 =51,1 nb (o6a BapuanTa KoHcTpyKuuit) u ong 63 Ty L = 58,1—
— 25 = 33,1 nB — amopri3atopsl non GannacTHeiM KopeiToM W L = 38,1 — 23 = 35,1 gb — nox

NexHeBbIMM Ba0Kamu. Bo Bcex cryyadx caHUTapHbIE HOPMBI, MpUBOAuMBie B Tabnuue 3.1, OyayT BbI-
MOAHATLCS

BbiGOP KOHKPETHOrO KOHCTPYKTHBHOIO pelueHus (CrUIOMHbIE YAPYTMe MAThl M Habop amopTu3a-
TOPOB) MOA BATNACTHBIM KOPHITOM MAI NEXHEBBIMUA G1OKAMU OCYILECTBASETCS U3 UMEIOLLMXCS TEXHUYEC-
KX WIH/W IKOHOMIfHYECKUX BO3IMOXKHOCTEMN.

Mpusenanne — Bomnyac ccur Hit 0110 13 ApiBeICHHbIN pewennn e ofecneyunuaet TpeGveMOn BUBPOHIOASLIAN.
APHACHHIOTCH JONOTHHTS ThHLIC MEPONPUATHS, TIPHBCACHIMC B pa3aere 3 3 (taGauumt S 1w 3 2) nactoswero Csona npasus, a
TahAC MEPOAPHSTHS  PCATIHIVCMBIC B IPYHTE MCAIY HCTOHHITKOM {TOHHUE ICM METPONOANTLHA) 1 HOPAHM ¢MOH TOYKOH a2 ToBEp-

A\HOCTH IPVHTL OPUBOAUMBLIC B paieTe 3
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a—f=315Tu,éd—=63Tu

Pucynor 3.1 — 3asucumocTs BeRiMMHbL BO3OyxXaacymoi BuGpaumH OT paccTOsHMS A0 OCH TOHHCH (8 nnase)
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NPUAOXEHUE U

(oGr3amenvroe)

OTIPEAEJIEHHE IOCTOSAHHOM C

.1 Tpu ycnosuu BpiGOpa OAMHAKOBOTO YMCNA COOLITHIH NMPOXOXACHHUS MOE300B 32 BPEMS U3MeE-
PEHMsi B Pa3AWYHbIC PEXUMbl HBUXEHMA M NPEANONOXKEHUU, 4YTO POH CYIHECTBEHHO HMXE CUrHanNa,
PCrUCTPHPYEMOrO OT MOE34a, M er0 MOXHO HE YYMTHIBATL NPU ONpeleieHUU CPEAHEro KBaapaTuiec-
KOr0 KOPPEKTUPOBAHHOIO MK CMEKTPANbHOTO 3HAYEHMA BHOPOCKOPOCTH 32 BPEMSI MU3MEDEHHMA, 3HA-

YCHMSA f’{-m(v%m,\) NS PA3NUYHBIX PEXUMOB NBHXEHUS CBA3aHbi C OTpeldefeHHbIM 10 6.4.1.4 (6.4.2)
CPEAHMM KBaapaTUUYECKMM KOPPEKTHMPOBAHHBIM (CHEKTPaNbHbIM) 3HAUEHHEM BUODPOCKOPOCTH 3a Bpe-

M U3MEDEHUSA \"’}M(V‘}mk) , COOTBETCTBYIOLIUM pexuMy [ (B XOTOPOM BBLINONHEHbl U3MEPEHHUA), BbIpa-

KEHHEM
=i _ =l ’TI Joooayl iﬁf_
va - vrlh 'C], va;n - vkrm Tj, k = l’ 2: 3\ (I/I'I)

IAe T, ¥ T, — WHTEPBAb ABMXEHHS NI0E30B B j-M PEXUME U PeXHME I, B KOTOPOM BBITIOTHEHBI U3MeEpe-
HHUA, MHH.

W.2 3nauenus noctosHHoi C,, CBA3BIBAIOLIEH IKBUBAICHTHOE KOPPEKTUPOBaHHOE {cneKTpasHOE)
3HauYeHue BUOPOCKOPOCTH 32 BpeMs oueHKu CO CPEIHUM KBaIpPaTH4YECKUM KOPPEKTUPOBAHHBIM (CHEKT-
panbHbIM) 3HA4YeHUEeM BUODOCKOPOCTH 33 BpEeMA M3MEDEHUSA, ONpEACNCHHLIM LI PeXuMa, B KOTOPOM
BBITOAHEHB! M3MEPEHUS, BHIYUCIAIOT o dopmyne

1
G = 3:; (H.2)

d',‘

rie — BpeMs OUEHKM BUGpauMOMHOro Bo3neicTust: 16 4 axeM, 8 4 HOUBIO,
— YacTUYHOE BpeMs BO3NEHCTBUA BUOpALIMY, COOTBETCTBYIOLUEE PEaNU3alliH j-TO PEXUMA ABH -
JKEHMs MOoe3nos.

ITpumMep— INpeacrasnenHas ciyxGoit ABHXEHUS HHOOPMALIMA O YUC/IE TIOE3N0B, 3a1eHCTBOBAH-
HBIX Ha JTMHHAX MOCKOBCKOTO METPONOAMTEHA B PA3NMYHOE BPEMS CYTOK, npuBeneHa B Tabimuue H.1.

B tabauue W.2 npirsencHs BhiYKCEHHBIE MO JaHHbiM Tabnuubl M. 1 unTepBaNbl ABUXKEHUS MOE300B B
Pa3NI4HOE BPeMsi CYTOK. MOXHO BbLIETUT, OT 5 40 8 PEXXyMOB ABMXEHUA N0E30B B IHEBHOE BPEMS U OT 3
10 5 PeKHMMOB ABIDKEHUS TOC3A08 B HOYHOE BPEMS, XAPAKTEPUIYIOLLIXCS OAMHAKOBBIMU HHTEPBAIAMH T, .

3naueHist noctosunoit C, pbiuicaernubie 13 Gopaynbt (M.2) ans cayvas BbINONHEHUS U3MEPEHUH
B pexine HaitGo1ee HHTEHCHBHOTO ABUXEHUA noe3nos (tabauua W.2), npuseaenst B Tabnuue W.3.

\ﬁ}:ﬂ

Ta6aunuwa M.l — Fpaduk usuxenus noesnos no JMHHAM VMOCKOBCKOro METPOMOAHTEHA
‘r“,w w“l CORO ILHIUCURH 3asoeaBopeiKas Karoseras- Kantspekas Apbarexo-lokposekan Duaesckas
' IR NS AnHS THHUsS ALK
e | Pae 10AG- Boo- [T Pa- [ Cvd- | Boe- [ Har-| Pa- [ Cy6-| Boe- | Ot { Pa- { Cy6- | Boe- | Mar-| Pa- [Cy&-§ Boc- | Mar-
a0 | oar- laoee Truuad So- [ dor {xpec-{ ] Bo- | BoT- [apec-fim | B0~ | Got- JRpee- {rima| Go- | 00T- [Kpee-{ Hing
U au ] ane | omne | e ane |oune | e wie | ane | nwic une | e | g gite | e | Hbe
-6 K 7 7 8 131 131 1t 131 4 3 3 4 7 6 6 6 8 6 4 8
6—7 1 21 I 13t 129} 27120129 (14 12110141201 18] 16 21 18 { 13 { i 18
T—1 {34 {22134 |31 |30]2r]38[14]15{12{14{36]24}|16}]36]32|17]12]}32
8-9 136|241 24)1 36 |39{30]| 24} 391{16 » 5121636 f27116}36}32}17})15] 32
9—10j 25t 24 | 24125 2t 20252t 141212} 14}23]24} 18|23} 17 16| 15]17
-1} 25 2sj 252514t 2al26f2a {22 1212122124118} 2(15{16}15}15

i2<—-l}l 27126 (26272421 )26 2412 1212212212 ]18|22}15[16]15]15
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Tpodoaxcenue mabauyst H.1

Bpems|  Cokomsruycckan 3amockeopeitias Kaxoscxas-Kawmperas Apbarcko-TlokpoBCcKas Dinepcxan
MEUS RWHUA AMBUR g ausua
Auu | Pa- |Cy6-|Boc- [Tt | Pa- {Cy6-| Boc- |Iar-{ Pa- }{Cy6- | Boc- | Ttar- | Pa- |Cy6- | Boc- | Mar-| Pa- }Cy6- | Bot- | Fiar-
60- | Hor- Kkpec-{Huua| Bo-~ | Bor- fxpec- innua{ Go- {6or- ~jAwua | 6o- }GoT- jKpec-jumua| Go- |Gor- Ikpec-lunua
Hacei | wue | wue | Hute une | nue | uue yue | uhe | Hue une | nue | Hue uyue | Hue | aele
13—14{ 27 {27 27 127 |25 121 {126 {25} 12 {12 112112 422 |24 (183122 {15 ;16 }15 |17
14—15§27 127 127 128 |30 27 (26 |30 |15 ]2 RJI5{2124 1182117161523
15—-16{ 30 {27 127 {36 |34 127 J26 34 |15 } 12 )12 115122 {24 {18130 {23 }16]151]26
16—171 32 | 27 |27 {36 {36 {27 126 136 | 17 J 12112 {17 130 |24 |18 136 |26 |16 |15 |32
17—18] 36 {27 {27 |32 {40 {27 | 26 | 40 } 20 |12 {12120 {36 {24 {18 |34 {32 {17 |15 {32
18—191 36 121 |25 {30 140 27 } 25 140 | 2C {12 {12120 136 {24 |18 26 132 {17 |15125
19201 26 { 21 p 20 {21 {31 §27 } 25 138 | +8 {12 J L2 118 |27 |24 18 } 22 125 {17 {15 | IT
2021124 119 | 19 {24 {34 {24 {23 |34 { IS {12 {12115 {20 {19 {15 {7 {18 {15415 |14
21—221 19 1 1S 15 J V7 j24 J 22 121 (24 P12 IO (1012 119 j 17 (1515 {14 112 |14 |13
22231 14 {13 {13 412122118119 {22110 {10 {10} 10 |13 14 114 |15 }13 }11 ]13 |13
2324} 10 | 11 J 11 | 8 (18 |16 } 14 [ 18 | 8 6 8 g {12114 §13 11211211 4{121]12
2401} 7 8 8 16 11231010 )12} 6 6 6 6 (1214413111411
01021 1 i { i 1 i i 1 11 i 1 i 1 1 1 1 1 I 1
Oxonyanue mabauyst H.1
B Konbitesas Kanyxcro-Puxckas | Tarancko-KpacHo- Kanunusckas Cepryxoscko- Fhiobnmmcxan
PEME MHBT nuHEA TIPECHEHCKAR THHWR AHHUR Tumuprsescas AunHE
MRS
P1Ei] Pa- |Cy6-| Boc-{ITa-| Pa- |Cy6-| Boc-| [Tar-| Pa- {Cy6- | Bot-{ITar-{ Pa- {Cy6-|Boe-{[iar-| Pa- {Cy6-|Boc-{llar-{ Pa- {Cy6-} Boc- -
\ 6o~ | Gor-|Kpec-] Hu- | Go- | Gor-|xpec-| wu- | Go- [Got- {upec- - | 6o~ 1607~ fxpec-{ HU- | Bo- [GoT-jRpec-| #u- | Go- 60T~ jKpeC-| Nyt
Yacyi }ume | une | note] ua [une | xue| uote | ua | uue {une | nue| ua {vme {une jwe] ua ume | ume e} ua |ume | wne | nue| ua
5—6 9lglololajrolsf1a{o {6 {6l9{6]5{516|8]7]|6|7|54{3]5]
67 | 21|28 1161213125} 17 {3128 |18 |[14]28{20013 {13 {20{23{13|9 {23{I15|15{10}15
71 34128120 134138127 . 19138 (39 |26 | 18}39]34(19119|34{38[20{11 1381201711520
-9 3412624 1341381261622 138140 (25 1201403420120 134[38]2012 381201171520
910 2524124 12413026 [23 {30125 ({25 |2t{25020{18 (18 {20{22{17{15|22{15 {17 |13 }15
10—~11 122024124 122125126124 125120124 |22]20]20]17 117 }120]20)17115]20112}147 {15 (12
11—12 { 22126124 122125126124 125120 124 12212012017 417120120} 17}15720}712{17 j15 {12
12—13 122126124 1221250126124 125 {20 {24 { 221200{20{17 {17 {20{20{ 171152012417 1512
13—14 122126124 122125126124 {25120 {24 [22124]20{17[17{20{20(17{15{20[12 {17 {I5]12
14—15 {22126 (24 [ 23125126124 130 {24 {24 | 22127420117 117126020} 17 {15} 2212 (17 }151 145
15—16 123126124 12813012624 136128124 { 2203610124017 {17 134122017 15]30}15{17 {43} 18
16—17 128126124 1337135126124 138 (38 124 [ 22139{26{17[17]34{30[1715{38{18 17 {I153{20
17—18 133126124 135138125424 138139 {24 } 22137134117 {17 128]38]17]15}38]20 {17 Ji5 20
18—19 {35126 124 1250138125125 132 {35 {24 [220130{34{16|16124{38]17}16}25420}17 15118
19—20 1237122123 {20130 124126 [30]25 120 1|22{23 \32 15115017023 145{17 122018 115 15 48
2021 {19122 122120824 {20 123 {21 130 {18 {20120 11715 IS PSP 7 IS5 (171515 45 15
2—22 Li7t20l20 17w lg{22{t6 16 t16 (2116114110 {10} 13} 14} 12{12} 14}12]15 13112
223 tratsletis]islalmstis b4 j13f4f13l10j9 o {ojojlojtojioj8 {8 (101} 8
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TaGnuua WU2— Hnrepsarsl T; ABHKeHHR HOE3N0B B ONHOM HANPABJICHHU B paboune AHW HA AHHWAX
Mockosckoro METPOTIONUTEHA B0 yTBepKaeaHoMy rpadguky B CooTBeTCTBAHM C T20-

aunned 1.1
T, MM Ha NHHAH

gfrf;:: Coxonb- | 3amock- Ka:g_ac " |ApBaTeko-| gupenc- | Kons- | Kanyxe- Tég;::f Kansun- gcg;g; TTo6anHc-|

Hiueckoit | sopenxoii | Kaumnpe- | TTOKPOBC- 1 oy uesoil KO- lnpecuenc-] cxkoit | Tummps- | xoit
KOH KoR Proxexoit | o 3eBCKoit

56 7.5 4,5 1.5 8.5 7.5 6,5 4,5 4.5 10,0 7.5 12,0
6—7 3,0 2,0 43 3,0 3,5 30 20 2,0 3.0 2,5 4.9
7-8 2,0 1,5 4.5 1,5 2,0 2,0 1,5 1,5 2,0 L3 3,0
89 1,5 1.5 4.0 1,5 2,0 2,0 1,5 1.5 20 1.5 3,0
9—10 25 2,0 4.5 2,5 35 2,5 2,0 25 30 2.3 4.0
10—11 2,5 25 5,0 25 4,0 2,5 2,5 3,0 3,0 3,0 5.0
11—12 2,0 2,5 50 2,5 4,0 2,5 2,5 3.0 3,0 3,0 5,0
12—13 2,0 2,5 5,0 2,5 4,0 2,5 25 3,0 3,0 3,0 5,0
13—14 2,0 2,5 5,0 2,5 4.0 2,5 2.5 3,0 3,0 3.0 5,0
14—15 2,0 2,0 4,0 2,5 3.5 2.5 25 2,5 3,0 3,0 5,0
15—16 2,0 20 40 25 2.5 2,5 2,0 2,0 2,5 2.5 4.0
i6—17 2.0 1,5 3,5 2,0 2,5 2,0 1,5 1,5 25 2,0 3,5
17—18 1,5 1.5 3,0 1,5 2,0 2,0 1,5 1,5 2,0 1,5 3,0
18—19 1.5 1,5 3,0 1,5 2,0 1,5 1,5 1,5 2,0 1.5 3,0
19—20 25 1,5 3,5 2,6 25 2,5 2,0 2,5 2,5 2,5 3,5
2021 25 2,0 4.0 3.0 35 3.0 2,5 3,0 35 3.5 4,0
2122 3,0 23 5.0 4.0 45 3.3 3.0 4,0 4,5 4,5 5,0
32-23 45 15 6,0 4.5 45 4.5 40 43 60 65 7.5
2324 6.0 35 7.5 5.0 5,0 435 5,0 6.0 75 7.5 8,3
2401 83 30 0.9 5.0 50 43 6.3 65 100 100 853
0102 8.5 8.5 85 85 8,5 45 85 7.0 70 70 85

Tab6auua U3 — 3uavenus nocrosunoi C; aas suunit MoCKOBCKOro METPONOJIHTEHA NPH BbINOHEHHH

u3Mepenuii B pexxume nanboaee HITEHCUBHOTO NBIKEHHS NOE3N0B

Fuanenie €, LI WHIH
Bpewst havony Taraseso Ce
= X pin .
QUKL | Cona il PRSVVIN O ;‘m‘”“‘” M tene 1 hothig R A Kpacnio Kioui |\ Guoao- | 0GB
HINILCROM | BOPLIAGIL | | i i“::g;:“‘ aou Bon l‘u::;mi npeckienc | CKO | Tiapu | ROK
Kol Ao ICHCRON

Hens 0.85 0.90 0.85 0,80 0.80 0.80 0,85 0.80 0.85 0,80 0,85
c7m

234)

Hows 0,55 0.55 0,60 0,60 0.65 0,60 0,55 0,50 0.55 0,50 0,60
{c 23 a0

Tw)
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