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BBEAEHUWE

KOHTpOJ/Ib OKpYXAOUIEN Cpeabl B KPYMHBIX COBPEMEHHBIX FOpoAax sIBASIETCH OL-
HOW U3 COLMAJILHO BAXHBIX 3afa4. OT COCTOSHUS OKPYXalolLel cpeabl 3aBUCAT 3A0POBbLE
XUTENEH ropoja, NpoU3BOAUTENbHOCTb TPYAA, MOJHOUEHHOCTb OTALIXa U 0bydyeHust. K
yucay )akTopoB, ONpPENENAOWMX KAaYeCTBO OKpYXalolleh cpelbl, OTHOCATCA LIYM MU
Bubpauusa. Cpeau ux MHOMOYUCIIEHHBIX UCTOYHUKOB 0c000€e MECTO 3aHUMAIOT AEUCTBY-
IOLKe JTUHUM MeTpononuTeHa. [1oBblleHHbIe BENMYUHBI BUOpALIMM MOTYT TaKXKe Hera-
TUBHO CKa3blBaTbCsl Ha COCTOAHUU 31aHUN, KOMMYHUKALUK U TIP.

J10 HacTOsiILIero BpEMEHU HE CYLLIECTBOBAIO KOPPEKTHOM pacieTHOM METOAMKH MPO-
rHO3a 3Ha4YeHUH BUOpALIMU OT AEUCTBYIOLLMUX TMHUNA METPOTIONMUTEHA. JTO CBSI3AHO C TEM,
4YTO MEXAHU3M BO30yXXaeHUs BUOpaUMK U3yYyeH HeaocTaToyHo. [Ipexnae BCEero, 3To OTHO-
CUTCA K B3aMMOIEUCTBUIO B CUCTEME KOJIECO — pEJIbC U Ha BHELUHEH NMOBEPXHOCTU OO-
OENKHU TOHHENA U U3JIYYEHHIO YIIPYTHMX BONH B IPYHT. [ DYHT 9BASIETCSI NOBOJILHO CIIOXHOMU
cpeaou, Tpedylowe 3arnncu rpoOMO3IaKMX MOICAEH TEOPUM YIIPYTOCTU U U.L TPYAOEMKOIO
YUCJIEHHOr0 aHanu3a. B RononHeHne K MaTeMaTUYECKUM TPYAHOCTSM TMpO0JIEMA OCJIOX-
HAETCs HEMOJIHOTON NAHHBIX O TEOMETPUYECKUX XapaKTEPUCTUKAX U YIIPYTUX CBOMCTBAX
CJI0€B IPYHTA. B 3TOM Ciy4yae naxe KOppeKTHO C(POpMYIUPOBaHHbIE MOAENH TPAKTUYECKH
DEeCroJIE3HbI BCACACTBUE UX [TAPAMETPUYECKON HEOMpeneseHHOCTH. B cHJTy 3TOro Ucnosb-
30BaHUE€ TPANULMOHHLIX YUCJIEHHBIX NOAXOAOB MNpPU MOACIUPOBAHUM PACITPOCTPAHEHUS
YIIPYTUX BOJIH, OCHOBaHHbIX HA JOCTATOYHO TOYHbIX aJITOPUTMAX MeToJa KOHEUYHbIX 3/1¢€-
MeHTOB (MKD®), Metona rpaHn4yHbIX 3n1eMeHTOB (MI ), ceTouHbIX M BapUMalLMOHHBIX
Moaxoaax, MpuBOAUT K U3DbITOYHBLIM BBIYHUCNUTENBHBIM 3aTpaTaM MpPU HEU30eXHOH Mo-
TEpE TOYHOCTHU U3-3a OLUMOOK B 3afaHMU MapaMeTpoB. 34ECh XK€ BO3HUKAET 1 f1podiema
BbIOOpa 11ara MHTErpupoOBaHMs UCXOAHBIX ypaBHeHMM. Hanudue B 3a1aue MpoOLIECCOB U
OOBEKTOB C CYLUECTBEHHO Pa3/IMYHBIMU MacluTadaMy MOXET NMPUBECTU K MOTEPE BAXHDBIX
COCTABSIIOLMX PELIEHUS NPU HEKOPPEKTHOM 3alaHUU YHUCIeHHON ceTKU. UpeaMepHas
OETATU3ALUSI MOXET NMPUBECTU K HEJONMYCTUMOMY POCTY 00beMa HEOOXOAMMBIX BLIYUCIE -
HUH U Y>KECTOYEHUIO TpEOOBAHUM HA ITPOU3BOIUTEIBHOCTD UcToab3yeMblXx OBM. B HacTo-
sieM CBole MnMpaBHJI MCIIONbB30BAH APYTOM MOAXOA, OCHOBAHHbLIM Ha HCIOJIb3OBAHUU
(ODU3UYECKHU MPO3payHBIX MOJEEH, BKIIOYAIOWHUX BpEMEHHOE U NMPOCTPAHCTBEHHOE OC-
peaHeHUEe paccMaTpuBaeMbiX BeaUYHMH. [lonyyaembie B pesysbraTe 30 PEKTUBHbBIE 3HAYE-
HUST BXOASLLMX B MOJEH napaMeTpoOB TPEOVIOT OOMOJIHUTEIbHON HACTPOMKHU, YTO U ObINO
BBITTOIHEHO B XOA€ HATYPHbIX U3MEPEHUM Ha ACHUCTBYIOLUMX JAUHUSAX METPOITOJAMTEHA. B
NOMOAHEHHUE K ITOMY pa3paboTraH METOH, IMO3BOJAIOIIUN OLUEHUBATL MEOMETPUUECKUE U
YIIpyrue CBOMCTBA BEPXHEK YaCcTU IPYHTa /UISl NMOCAENAYIOUIETO UCIIOJIb30BAHHUS B MPSAMbIX
pacueTax. Takum obpa3om, Uit OUEHKU BEIUYUH BUOpaUUu BOAM3U ACUCTBYIOLIMX JIUHMIA
METPOIIOAHTEHA, 4 TaKXEe B IpOUECCEe MPOEKTUPOBAHMS U CTPOUTENbCTBA HEOOXOAMMO
UCII0Nb30BaTh MPOUENVPY, M3N0XEHHYIO B HacTosweM Csone npasun. i OUEHKH UC-
XOIHbIX MapaMeTpOB UCNoNb3veTCs pa3nen 4 Hactositero Csona npasiu. [1poilenypa ougHKH
[MONYYEHHBIX BEJIMYUH BIIOpaLlMU HA COOTBETCTBHE CAHUTAPHBINM HOPMAM OlMCaHa B pas-
nene 6. B cnyyae ecau TpeOOBAHUS CAHUTAPHBIX HOPM HE BBLIMOJHAIOTCS, HEODXOAUMO
NMPUMEHEHHUE CTELUUANbHBIX MEP MO CHUXEHHIO U3DBITOYHHON BUOpALIMYK B COOTBETCTBUH C
MOJIOXKEHMAMU pazgenos 3 ¥ 5 HacTosulero Csoaa npasuil.

Caoa npaBun pa3paboTtaH «TOHHeNbLHONW accouMauueit Poccun» HAa OCHOBAHUM
NPOBEACHHDBLIX HAYYHO-IICCNEA0BATENbCKUX pabOT, HATYPHbIX 3KCMEPUMEHTAIbHbIX UC-
cieNOoBaHIi, 0DO0OWIEHIISI ONLITA IKCOAYATAUMH JIMHUHA METPOITOAHTEHA I AaHATN3A JIK-
TePaTVPHbIX UCTOUHUKOB. B €ro 0OCHOBY M0JIOXKEHbI COOTBETCTBYIOLLIME PYKOBOACTBA, 1101~
rotoseHHbIe BubpoakycTuuecko nadbopatopueit MOO «ToHHenbHad accounatisi» u
rnpolweaute anpodaumnio Ha TMHUAX MOCKOBCKOro MeTpOnoJAUTEHA.

Hactosiiuuin Csoa npasyn HEOOXOAMMO MCMONABL30OBATL MPU MOJYYEHUHU OLEHOK
BEJIMYMUH BUOpALIUU B HA3EMHbBIX 3AaHUSIX U COOPYXEHUAX, BOSHUKAIOLUX OT ABUXKEHUS
Moe310B METPOMOJMUTEHA HA y4aCTKax MEpPEeroHHbIX TOHHeEAel, B rfpeaesiaX CTaHLWM,
Kamep ¢be3nos. CBoa npaBua alanTUPOBaH K CIOXUBLIMMCH B HACTOSILLIEE BPEMS MPUH-
LMaM HOpMUpOBaAHHs. B 4aCTHOCTH, B Ka4eCTBE OCHOBHOI0 OLIEHMBAEMOr0 napaMeTpa
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UCTTOJIL3YIOTCS a0CONMIOTHBIE 3HaYeHUst BUOpockopocTit (M/c). JlorapuhMuyeckue eau-
HUUbI {(YPOBHU B AD) Takke AOMYyCKaeTCs UCITONb30BATH B KAYECTBE BCIIOMOIaTEAbHbIX

NapaMeTpOoB.

Ecnu ucxonrbie napaMeTpbl Ui pacyeta BUOpaumMy He 3ananbl, Hactosuit Cron
[IpaBMJ CAEAYET UCNIONB30BATDh A/ ONpeAeNeHHUS AMHAMUYECKHUX U AUCCUTTATUBHBIX Xa-
PAKTEPUCTUK I'PYHTa (CKOPOCTEH U KOIDPUUHUEHTOB 3aTyXaHUSA YNIPYTHUX BONH) B pas-
JIMYHBIX €CTECTBEHHbIX [€ONOrMYECKUX U BbI3BAHHbIX TEXHOIEHHbIMU (PaKTOpaMu YCJI0-
BUSIX ropona. 3HaHWe YKa3aHHbIX XapaKTePpUCTUK HEOOXOAMMO IMPU NPOrHO3UPOBAHUMU
BEJIMYUH BUOpaLUy B HA3€MHBIX 3AAHUAX U COOPYXEHUAX, BOZHUKAOLLUX [IPHU ABHUXKE-
HUU MOE3N0B METPONOJIMUTEHA, a TAKXKE 11 OUCHKU 3PPEKTUBHOCTU MEPONPUATHH 10
UX BUOpO3aALLMTE.

CornacHo HactossweMmy CBoay rnpaBusl AMHAMUYECKHUE XapAKTEPUCTUKKU TPYH-
TOB, HEOOXOAUMBIE /1s1 pacyeTa adCOJIOTHBIX BEJIMYUH MU YPOBHEH BUOpALIMKM B 31a-
HUAX, ONpeaensiloTcsad B TMPOUECCE MeOJOrMYeCKUX M3bICKAHUH HIU MO0 UMEHIUUMCH
CTAHOAPTHLIM TaONWYHbBIM JaHHLIM. BTOpO# rnyTh 3a4acTy10 HEMPpUEMIIEM U3-3a UMELO-
1Herocst 0onbLIOro pa3zdpoca xapakTepUCTHK OJHOTUITHBIX TPYHTOB. Beaeacteue atoro
PEKOMEH/YETCS UCNOJIb30BaTh IIpsiMble U3MEPEHHUS Ha MECTC M OCHOBAHHBIE HA HUX
pacyeThl XapaKTEPUCTUK IPYHTOB. 31e€Ch MpeACTaBjeHa MOCAEA0BATEIbHOCTh 1UAroB,
peaNU3YIOWUX JaHHHIA MTOAXO0A OnpeaeneHUs TMHAMHUYECKUX NMapaMeTpOB PyHTA IS
X MOCNEeAYIOLEr0 UCHOJNB30BAHUA MpPU pacyeTaXx BUOPOAKYCTUYECKOHU CHUTYalUUU Ha
ITOBEPXHOCTH.

JIMHaMH4yecKUe CBOMCTBA IPYHTA OyoyT XapakTepHU30BATLCA CKOPOCTAMU MPO-
NOJIbHBIX M MONEPeYHbIX YMPYIrMX BOJIH B TBEPAOM cpelne, a TaKXKe CBA3AHHBLIMHU C
HUMU IMHAMHYECKUMU MoayassMu ynpyroctd (FOHra u IlyaccoHa) ¥ CKOpPOCTHIO pac-
[POCTPAHEHUS MOBEPXHOCTHLIX BOJH Panesi. JluccunarusHbie CBOMCTBA XapakTepu3ly-
IOTCS DHEPreTUYECKUM KOIPPULIMEHTOM 3aTYXaHUS Y UJIU CBAZAHHBIM C HUM aMIIU-
TYAHBIM Ko3(dpuuueHToM (B=y/2. PaccMaTpuBalOTCs CpellHME 3HAYEHUA NMapaMeTPOB
JUISL OKTABHAIX AMANAa30HOB 4acToT, [IPHU 3TOM MX BEJIMYUHA MOXET 3aBHUCETh OT 4Yac-

TOTHI.

Hacrosmui Ceoa npaBun cieayeT UCIIONb30BaTh IS pa3paboOTKU CpesiCTB BUD-
PO3ALIUTHBIX MEPOTIPUSTUN B KOHCTPYKLIMM BEPXHETO CTPOCHUA MYTU METPOIOAUTSHA
[NPY HEOOXOAUMOCTH CHHU KEHUS H30bITOYHON BUOpauuy. IlpuBoanrcd nopsaiaok 1noabo-
pa TpebyeMbIX XapakTepUCTUK BUOPO3aLLUTHLIX YCTPOUCTB B 3aBHCUMOCTH OT BEIMYNHEI
TPEOYEMOTO CHUXEHUKS BUOpALIMU, & TAKXE 3HAYEHUM I1apaMETpPOB IPYHTA U XapaKTe-
PUCTHUK TOHHEJbHON KOHCTPYKUMHU. B NpUIOXXKEHUM 3 maeTcs NMpUMED UCIONB30BAHUA
(CBOa npaBuil B KOHKPETHONH CHUTYALIUU.

Hacroswuit CBon npaBuUa yCTaHABAMBAECT METOAbI U3MEPEHUS U OLEHKM BUOpa-
WU, TEHEPUPYEMOM NPU ABUXEHHUHU MOE3A0B B METPOMOJMUTEHAX, B ITOMELLUEHM X XKHU-
NbIX U OOLUECTBEHHBIX 31aHUM, [IPU ONpeaesieHUHU CTENEeHU BO3AEeUCTBUA BUOpALIUK HaA
YEJIOBEYECKUHN OPraHMU3M.

M3MepeHHs BBINOJHAIOT C LUEJAbIO KOHTPOJAS BUOpallMu, reHepUupyeMou Nnpu ABU-
XXEHHMH NOE300B B METPOIOJAUTEHAX, B MOMEILUEHUAX XUAbIX U OCLUECTBEHHDLIX 30aHUH,
Ha COOTBETCTBHE NONYCTUMBIM YPOBHSIM, ycTtaHoBineHHbiM CHull 32-02.

Coa npaBui npeaHa3HayeH A KOHTpOAS BUOpauuu, CO30aBaeMoil B noMelle-
HUSX XUABbIX U OOLIECTBEHHbLIX 30AHUM MpPU ABUXKEHUU MOE3J0B B METPOMOSUTEHAX,
OCVLUECTB/SAEMOro NPU MpreMKe B IKCIUlyaTauuio HOBBIX JUHHHA. OH BXOAUT B KOMII-
N€KC HOPMATUBHbIX JOKYMEHTOB, MOArOTOBAEHHbIX B CBA3U ¢ pa3paborkoin CHull 32-02
«MeTpononuteHbl». OH MOXET UCIMO0Jb30BaTLCS TAKXKE [IPpU NEPUOAUYECKOM KOHTpOJIE

JEUCTBYIOLUMX TUHUN METPOIMOAUTEHOB.

B Csoae npasun yureHbl TpeG0BaHUA U PEKOMEHAALIMH OCHOBOIO/ArAIMX HOPMa-
TUBHO-TexHH4Yeckux aokymeHtoB: TOCT 12.1.012, CH 2.2.4/2.1.8.566-96, MP 2957-84
O0LLETEXHMYECKOTO XapakTepa. Bmecre ¢ TeM B HEM KOHKPETU3HPOBaHbl TpeOOBaHUSA K
BUIY U COCTABY MO/IEXALLIMX U3MEPEHHUIO U KOHTPOJIIO NMapaMeTpPOB BUOpaALIMK UCXOAs
U3 BPEMEHHOIO XapakKrepa M CIEeKTPaJlbHOro cocraBa BUOpauHHU, FrEHEPUPYEMOM MpHU
ABUXEHHUU MOEe3A0B; onpeaesicHsl TpeOOBaHMUA K annaparype, VCJIOBUAM M MpasuiaM
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Vi

BbIMOJHEHHUH HU3MEPEHUH, NpouUeaypaM oOpabOTKHU pPe3y/ibTATOB U3MEPEHHUM U OUEHKE
MX HA COOTBETCTBMUE AOMYCTUMBLIM 3HadyeHUsIM. [IpU 3TOM MCMOABL30OBAH OIbIT, HAKOI-
JIEHHbIA MUPOBOM MPAKTUKON U OTPaXEHHbI B MexayHapoaHoM crtaHnapte MCO 2631/1

1 HeMmeukom ctaHpapre AWUH 4150/2.

B paspaborke nanHoro Csoja npaBuj NpUHHUMANKU y4yacTue:

3aB. BubOpoakycTuyecko nabopatopueit TAP kaHa. TexH. HayK, CT. Hay4. COTP.
C.A. Kocmapes — pyKOBOAUTEJIb pa3paboTKy,; HayYHbI KOHCYALCTAHT TAP n-p. ¢us.-
Mat. Hayk, npod. C.A. Pubak, tn. Hayy. coTp. TAP kana. pus.-mart. Hayk C.A. Maxopmuix,
rMaBHbIA HayuyHblid coTpyaHMK TAP a-p TexH. Hayk, CHc, yieH-Kop. MeTponoruyeckou

akageMmuu (pasnen 6, npunoxenus I, ) U E. Lykeprukos.
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CBOI MPABUIJI MO INMPOEKTHUPOBAHHWIO K CTPOUTEJNBCTBY

OLIEHKA BUBPALUHUH ITPU ITPOEKTHPOBAHHNUN,
CTPOUTEJIBCTBE N DKCIUTYATALUHNHN OBbbEKTOB
METPOHOJJATEHA

VIBRATION ASSESSEMENT FOR DESIGN,
CONSTRUCTION AND OPERATION OF METRO UNITS

1 OBJIACTb IPUMEHEHM I

Hacroswun Cpoa npasui HEOOXOAUMO MC-
MOJib30BaTh TMPU MOJYYEHUU OLEHOK 3HAYECHUU
BUOpaLlMKU B XOO€ NMPOECKTUPOBAHUS U CTPOMUTEJIb-
CTBA JIMHUHU METPONOJUTEHOB, PACITOJIOXEHHEBIX B
cenmUTeOHON 30HE, a TakXe TNPOEKTUPOBAHUS H
CTPOUTENBCTBA XWIBIX 3JaHUU, pacnojaraoimx-
Csl B TEXHUYECKOM 30HE METPOITOJIUTEHA.

[TonoxeHus HacTtosiuero CBona nmpaBuJ He-
00XONMMO HCIIOJBL30BATh NPU IKCIIEPUMEHTAb-
HOM OMNpeacAeHUH Ha MeCTe IMHAMUYECKUX U AUC-
CHUIMTAaTUBHbIX XapaKTEePUCTUK I'PYHTA B €CTECTBEH -
HbIX T€OJOrMYECKUX MU BbI3BAHHbBIX TEXHOICHHDI-
MU daKTOpaMHU YCAOBHUSIX roposa, HeoOXOAUMBIX
NpM NPOTrHO3MPOBAHHUU BeJIMYMH BUOpallMU B
Ha3€MHBIX 30aHUSAX U COODYXKEHUSIX, PACITOJIOXKEH -
HbIX B 30HE€ BO3MOXHOIQ BIMSIHUS IPOEKTUpYE-
MbIX NTUHHUH METPONOJUTEHR, C LENLK NMPOBEPKU
Ux Ha cooTBeTCcTBHE TpeboBaHuam CHull 32-02,
a TAKXKE MpH pa3paboTKe KOHKPETHbIX TEXHUYEC-
KMUX peuieHni 1o BUOpO3alinTe 30aHUN U COOPY-
XEHUH.

[TonoxeHuss HacTosiwiero Cpoaa npaBusl He-
00XONMMO UCINOJAB30BATL NNPU pa3paboTKe KOHCT-
PYKUAK BUOPO3AWUTHBIX VCTPOWCTB BEPXHEIO
CTPOCHUSA MYTH METPOINOJUTEHA B C/yvae MpeBbI-
IHEHUSA MpeaebHO JOMNYCTUMBIX CAHUTAPHbBIMU
HOpMaMy BEJIWYUH BUDOpaUMHU HA MOBEPXHOCTHU
[PYHTA B MPUMbIKAUIKUX K TUHUK METDO PanoHax
XHUITON U AAMUHUCTPATUBHOKW 3aCTPOUKH, B CTAH-
LUMOHHBbIX MOMEILEHNUAX U Ha nuatdopmMax CTaH-
UM MetTponoauTeHa. [loMumMo0 3TOro, HacTOS LN
CBoa npaBMI HEOOXOAIMMO UCTIONB30BATH [T CHU-
XXEHUA U3OBITOYHbIX YPOBHEI! WIVMA Ha CTAHUMHSIX
U B 31aHUIX HA MOBEPXHOCTH I'PYHTA. €CJIM aKVC-
TUYECKass 3MUCCUA CBA3AHA C npeobranarouient
CTPYKTYPHOM KOMMOHEHTOM (B OKTAaBHOM AMana-
30He 63 T'u). KoHTposnbs aocturaemon apheKTUB-
HOCTH pa3pabaTbiBAEMbIX MEPOIIPUATUN U NPOTHO-
3UPYEMbLIX YPOBHEN BMODOCKOPOCTHU U WIVMA (IpU

3TOM MPOBOAUTCH B COOTBETCTBHH C TPEOOBAHUSA-
mu CHull 32-02.

Hacrosiuiuit Ceoxa npasiut ycTaHaBiuBaeT Me-
TOObLl U3MEPEHUA U OUEHKHU BUOpaALIUU, F€HEPHU-
pPYEMOH TIPU ABUXXEHHUU ITOE310B METPOTIOJIUTEHOB
B ITOMEIEHHUAX XKUJIbIX U 00L1eCTBEHHBIX 30aHUH,
Npy ofnpeneneHM CTeNeHU BO3NCUCTBUS BUOpa-
UMM HA 4YETOBCUYECKHUN OpPraHU3M.

M3MepeHuss BBIMONMHAIOT € LEJIbIO KOHTPOJIS
sUDpaAllUU, FEHEPUPYEMOU TIPH OBUXEHHUU [10€3-
[1I0B METPOTIOJIMTEHOB B MOMELLEHUSAX XXUJIBIX U 00-
IHECTBEHHBIX 31aHHNA, HA COOTBETCTBUE HOMNMYCTHU-
MbIM YPOBHSIM, ycTaHOBJIeHHBIM CHuIl 32-02.

2 HOPMATUBHBIE CCBLIKHA

B nactosimieM CBoJze NpaBuJi UCIIO/b30BaHbI
CCbUIKM Ha Cleaylouire HOPMAaTHBHbIE TOKYMEH-

Thl:
[[OCT 12.1.012—90 CCbT. BubpaunorHas be-

3011acHOCTL. O01Kre TpeboBaHus

[OCT 12.4.012—83 CCbT. Bubpauus. Cpen-
CTBa U3MEPEHUA U KOHTpOAA BUOpaUuu HaA pabo-
yUX MECTax. TexHUyecKue TpeboBaHUS

[OCT 17168—82 Ounstpbl 3nCKTPOHHBIE OK-
TaBHblE U TPETHLOKTABHbIE, OOLUME TEXHHUUYECKHUE
TpeOOBaAHUA U METOALI UCIIBITAHUM

CHull 32-02-2003 MeTtponosuTeHbl

3 PACYHET BUGPALIMHU OT ABUXKXKEHUA
INOE3X0B METPOITIOJIUTEHA

3.1 O0wue noaoxKeHus

3.1.1 PacueT subpaunyu oT ABUXKEHUS NOEL3A0B
METPOMNOJIMTEHA NPOBOAUTCH NMPHU MPOrHO3UPOBaA-
HUIt OXXUAaeMbIX 3HaYeHUU BUOpaALMU B 3NAHUSAX,
LACNOJIOXEHHBIX B 30HE BO3MOXHOIO BAUSHHUSA
NPOCKTUPYEMBIX TUHUIK METPOMONAUTEHA, C LEJLIO
NpOBEPKM MX HA COOTBETCTBUE TPEeOOBAHUAM
CHull 32-02, a Takke npu pa3paboTKe KOHKpeT-
HbIX TEXHHYECKUX pPELUEHUH N0 BUDOpO3alLUTE 31a-
HUH U COOPVXEHUH.

3.1.2 OueHKy BUOpallM¥ OT ABUXKEHHUS [OE3-
OB METPOIMOJUTEHA B XMJIbIX MMOMELIECHUNAX, Na-

|
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aAaTax OONALHUL, CAHATOPUEB HEOOXOAUMO NPOBO-
AUTb 1J1 HOYHOro BpeMeHU cyToK. PaccuuThbiBae-
MbIMU TapaMeTpaMy BUOpAUUMU B COOTBETCTBUHU C
HacTosswiMM CBOAOM ripasMa SBASIIOTCA:
® KOPPEKTUPOBAHHbBIE MAKCUMAJIbHBIE U 3KBU -
BAIEHTHbIE 3HAYEHUA BHOPOCKOPOCTU V- U
Feq, M/C;

® MAKCUMAJIbHbIE U 3KBUBANEHTHbIC 3HAYEHMUS

BUODOCKOPOCTH V. U Vogs M/C, B OKTaBHbIX
MOJI0CaxX CO CPeAHEreOMETPUUECKMMHU YACTO-
Tamu 16, 31,5 1 63 T'u, Haubonee xapakrep-
HbIX IUIS METPOTIOJMTEHA.

PacueT KOppeKTUPOBAHHBIX U IKBUBAJIEHTHbIX
3HAYEHU MW BUOPOCKOPOCTH CJieAYET BbIMOJTHATD MO
¢dopmynam [OCT 12.1.012, npuHUMasT BECOBLIE
KO3MMULMEHTHl KOPPEKUMHU IUIA BEPTUKAIbLHOIO
U TOPU3OHTAJILHOrO HaNpaBJeHUH VIS ciydyas 00-
[en BUbOpaumu.

3.1.3 B xauecTBe NOMONHUTENBHOIO MapaMeT-
pa BUOpalLUu MOTYT UCITOJIB30BATHCA YPOBHU BUO-
pockopocTu L (ab), onpenensgeMble COOTHOLIEHH -
em Buna L = 20 ig (v/v,), rae B Ka4eCTBE BEIHYMU-
Hbl V BBICTYNAIOT NMEPEYUCTIEHHBIE BbILIE [TapaMeT-
pbI; V, — [OpOroBas BeIMYMHA BUOPOCKOPOCTH,
pasHas 5-10°% m/c.

3.1.4 I'Ipu npoeKTUPOBAHUH B CETUTEOHON 30HE
JTMHUU METPOITOJMUTEHA HEOOXOAMMO BBIITOJIHEHHE

CACOYIOLIMX YCJIOBUH:

V< vy, L< Lo, (3.1)

rne v u L — oxugaeMble a0COMIOTHBIE BEJTUYU -
Hbl U YPOBHU BHUOPOCKOPOCTU B
OLLlEHWUBAaeMOM 3JaHUU COOTBET-
CTBEHHO B M/c # Ab;

[Ipu nposepke ycnoBuit (3.1) B Ka4eCTBE OXU-
NaeMbIX BEIMYUH BUOpaUnU B OUEHUBAEMOM 34a-
HUM AOMYCKaeTcsd MPMHMMATbL 3HAYEHUS BUOPO-
CKOPOCTH, PACCYMTAHHBIEC HA MOBEPXHOCTU TPYH-
Ta B MECTE PaClOJIOXKEHUST pyHRaMEHTa.

3.1.5 B cayyae, xorna pacyeTHbI€ BEAUYUHDI
BUOpALIMUM MpPEBBLILIAIOT AONYCTUMbIE 3HAUEHUS,
DEKOMEHAYETCSI MPEAYCMATPUBATL CllEUHATbHBIE
BUOPO3ALIUTHDbIE MEPOTNIPHUATHUA U YCTPONUCTBA, KO-
TOPbIE MOAPA3ALIIAIOTCS HA CHAEAYIOLME TUIDI:

e YCTPOMCTBA, YMEHbLUIAKOLIHE TUMHAMUYECKHUE
HArpy3ku Inpv B3aMMOIEHCTBUM KOJIECHOH
napbl ¢ BEpXHUM CTPOCHMUEM MYTHU;

e AMOPTUZUPYIOLIUE YCTPOUCTBA B KOHCTPYK-
[IUM BEPXHErO0 U HUXHETO CTPOECHUS TYTH;

e BUOpPO3ALUMTHBIE KOHCTPYKLIMHU O0AEJIOK TOH-
HEeJIEU METPOMNOJUTEHOB;

e SKPAaHHUPYIOLINE KOHCTPYKLUMU B I'PYHTE;

* AMOPTU3MPYIOLUUE IJIEMEHTBI B KOHCTPYKLIUH
30AHUH.

Br10op cpencTB 3allMThl OT BUOpALIMH TIPOU3-
BOAUTCA C YYETOM HUX 3PPEKTUBHOCTU U IKOHO-
MHUUYECKOH 1IEJIECO0DPA3HOCTH.

3.1.6 llporHo3upoBaHue BeAUYHUH BUOPOCKO-
POCTU B XUJIBIX 30aHUSIX U nMoadbop BUOpO3alUT-
HbIX MEPOTIPUATHH NPOBOJASITCS B CJACAYOLIEH 11OC-
JIEAOBATEJAbHOCTHU:

a) OUEHUBAIOTCS BEJIMUYMHLI BUOpaUUU 0Oac-
JIOK TOHHEJICH M JIOTKOBOH YACTH IIYTU METPOIO-
JIUTEHa B COOTBETCTBUU C MOJOXEHUSMU pasle-
noB 3.2, 3.3;

0) 3apaeTcsl WIH OIpeaesisieTCsl B COOTBETCTBUN
C pa3gesoM 4 UCXOOHOE ANd pacyeTa reojiorunyec-
KO€ CTPOCHHE BEpPXHEHM YaCTHU TPYHTA: YUCIO U
TOJALMHBI Caraolux CnoeB BepxXHern YaCcTU IpyH-

Voon ¥ Lo, — AONYCTUMbI€ ADCONIOTHBIE BEIUYU- Ta oOwel ToauuHon H = A +10 M, rae /1 — pac-
Hbl MU YPOBHM BUOPOCKOPOCTH, CTOSSHUE OT MOBEPXHOCTHU I'PYHTA A0 JIOTKA;
MPpUHUMaeMble B COOTBETCTBUU C B) OIpPEnEnsgioTCd MACCOBbi€, NMHAMUWYECKHUE
CHull 32-02 no tabnuue 3.1. yIIpyrue U OUCCUITIaTUBHbIE MapaMeTpbl CAAraio-
Tadoanuua 3.1 — HopMaTuBHbie 3HAYEHUSA IId OLEHKM BHOPAUMOHHOIO BO3JXEHCTBHA HA COOTBETCTBUE
tpedoBanuam CHull 32-02
ﬂ.Oﬂ}’CTIIMOE JHAUCHIHC
[Tomelwneriis, 3naHns - | — 1 - :
r : vmilh: . l04‘ max? "’eq ' 10}‘ Lr * vnmx ' 104‘ Lm:u‘ veq - lO Lt' !
M/C ab M/C ﬂé M/C ab M/C 16
Kinsie [.1 67 3.5 57 2,3 73 7.4 63
- N i | — R
[Tanatsl 6ONbHKL 1 CAllATOPUEB i 0,8 64 2,6 54 1,7 70 5,4 60
4 . - ——— 1- e St ———
AAMMHUCTPAaTHBHO-yMNpaBaeHyeckue, obuwe-| 2,8 75 9,0 63 35,9 81 18,8 71
CTBCHHbIC 3JaHUS
YyeOHble 3aBeleHUS, YUTANbHbBIC 3aabl Oubano-| 2.0 72 6,4 62 4.2 78 13,4 68

TCK




LLLMX TPYHTOB: MIOTHOCTb, CKOPOCTHU MPOAOJAbHbIX
U NonepeyHbIX BOJH U KOIQPULIMEHT 3aTYXaHHUA B
Ka)XaAoM CJloe;

) ONpeNensitoTca OXuaaeMbie 3Ha4eHUs BUO-
POCKOPOCTHU NMOBEPXHOCTU I'PYHTA B COOTBETCTBUU
c pazgenom 3.4;

1) npoBepsoTcsa ycaoBus (3.1) U B ciyyae UXx
HEBBLIMTONHEHUA NOAOUpaoTCcs BUOpPO3aLIMTHLIC
MEPONPUATHUA B COOTBETCTBHUU C 3.1.35.

3.1.7 InHaMuy4yecKHue XapaKTepUCTUKU TPYH-
TOB, HEOOXOAUMBIE Ul pacyera BeJIMYUH BUOpa-
WU B 30aHUAX (nepeyucneHue B 3.1.6, g), onpe-
IEeNSITCA B MPOLIECCE reONIOrHYEeCKUX U3bICKAHU M
UK B COOTBETCTBUM C pa3fesioM 4 Ha OCHOBE MpPsi-
MbIX AKYCTUUECKHUX U3MepeHU 1 Ha mecTe. [Ipubnu-
KEHHbIE 3HAYEHHUS [1apaMETPOB pa3/Iu4HbIX TUITOB
TPYHTOB NPUBOIATCA B MPUJIOXKEHUU A.

3.2 Pacyer Bennyun BHOpauuHu 001e/ 10K TOHHe.IEH

3.2.1 NcxoaHbIMHU pacyeTHbIMU MapaMeTpaMHu
KosieOaHUNH 00NeNOK TOHHENEH MeTpOIOJUTEHA
SABJIAIOTCS BEIMYMHBI BEpTUKAITLHOW U TOPHU30OHTAJIb-
HOM COCTaBJISIOLLUX BUOPOCKOPOCTU €€ JTOTKOBOM

yactn (v u V), onpenesnseMeie B OKTaBHBIX I10-

nocax yacror 16, 31,5 u 63 'l mia npUHATON B
KayeCTBE TUIIOBOA KOHCTPYKUHUM OOAENIKU KpYyro-
BOTO CEYEHWs, BbIITOJTHEHHOM U3 COOPHOTO XeJie-
300¢TOHA, a4 TAKXKE THUITOBOHM KOHCTPYKLHUHU BEPX-
HETrO CTPOEHUA MYyTU U 33JaHHOU CTPYKTYPHI OKPY-
Xawuero rpyHTa. KoHKpeTHble 3HauyeHUs IapaMeT-
poB npuBoaATCs B Tabnuue 3.2. IlpencraBneHHbIE
3HA4YSHUSA [10JIYYEHBI B XOUE TNPAMBIX H3MEPEHUU
Ha ACUCTBYIOLIHUX JIMHUSIX METPOTOJIUTEHA.

3.2.2 B xone npoueaypsl BbIYUCAEHHU I ITPOHU3BO-
OUTCS nepepacyeT BeANMYUH BUOPOCKOPOCTU HA TU-

CII 23-105-2004

[TOBOM 00aenKe (KPYroBOro CE€4Ye€HMs) B 3HAYCHUS
BMOPOCKOPOCTU Ha peaibHO paccMaTpyuBaeMOM 00-
NENIKE [IPOU3BOJIBHOTO CeYeHUS C 3aTAHHLIMU [PYH-
TOBbIMH YCAOBUAMM. BesnunHa BUOpOCKOPOCTH 10T~
KOBOM YaCTU TOHHENS OMNpeaessaeTcs Mo QopMyne

wpl,
V= ——— S )
EJk* + K, +ink, - mw?|’ (3.2)
roe [, — LWHMpHUHA TOHHEN,
E — wmonvab YOHra cren ToHHens;

m — TOroHHasg Macca odaeNKu TOHHEeN,

6.k

w=2nf, K, = ——Y 201

Y T 2wn /(0 +2u)
K, =-pch, k=107 M,

J — MOMEHT UHEpLUHHU IONEepeyHOro ce-
YEHUS] TOHHE;

P, A, W, — TUIOTHOCTb U KOIPPULMEHTb! Jlama
NpUJIeralolero rpyHTa;
¢ — CKOpOCTb pacnpOCTpAaHEHHUS Ipo-

NOJILHBIX YIIPYTHX BOJIH B IPYHTE;
f — yacTtoTta KoneOaHUH.
BeauyuHa p BeIYUCASIETCA 110 GOpMYJIE

V(ETk* + K, +iok, — mw?
p=|—""""""7%" .k 3.3)
| IOR ( '

rae BCe NnapaMeTphbl B BRIPAXKEHUHU — T€ XKe, YTO U
B (3.2), HO NPHUHATHIE MJIS1 CTAHIAPTU3IOBAHHOIO
TOHHES, BEMUYUHBI BUOPOCKOPOCTH [UISI KOTOPOTO
MpuBeaeHB! B Tabauue 3.2, R =2,75 M — panuyc
00J€e/IKU TOHHEIS.

3.2.3. Ha ctaguu pa3paboTKH TEXHUKO-3KOHO-
MHUYECKOro OOOCHOBAHHMA WU IPOEKTA [1epPEeroH-
HBIX TOHHEJEH JJUHUU METPOIIOJIMTEHA BETHYHHBL

Tatnunua 3.2 — Ucxoaubie JaHHble 114 pacyeTra. Beanynns! BUOpAUUH HA THIOBOH 00MeJIKe

lCKOpOCTb MPOAOAbHBIX BONH B IPVHTE

CKOpOCTb NMOMNEPEYHbLIX BONH B IPYHTE
| [InoTHOCTH rpyHTa
Tonwwuna odaenku

Panuyc obaoenku

YacTtoTa (I'u)

cKopoctH (M/C)

pocTH (M/C)
ckopocTtH (M/C)

pocTH (M/C)

Makcumanbiaa BeaAMYHHA FOPU3OHTANbIHON KOMIOHEHThI BMOpO-
| MakcuManbHas BEIMYMHA BEPTUKAALHON KOMIOHCHTbI BUOPOCKO-
| .

JKBUBANCHTHAA BEAWUYMHA TOPU3OHTANbHOW KOMMNOHEHTHI BUOpPO-

OKBUBANEHTHAs BEAWYMHA BEPTHKANbHOH KOMMOHCHTbI BUOPOCKO-

600 M/C |

200 M/C

1800  Kkr/m’

0,2 M

2,6 M
|6 31.5 63
0,00011 0,00096 (,00083
0,0001 0,00096 0,00083
0,00006 0,00055 0,00048
0,00006 0,00055 0,00048
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BUOPOCKOPOCTH Ha JIOTKOBOM 4acTU 0Oaenku no-
NYyCKAeTCA OUEHUBATh Ha OCHOBE Pe3yJibTaTOB Ha-
TYPHbBIX U3MEPEHUH, MPOBEACHHLIX HA IKCINYya-
TUPYEMBLIX YYaCTKaxX TUHHUH METPONOJUTEHA, UME-
IOLIMX aHANOMMYHYIO KOHCTPYKUHIO ODAENKU U BEP-
XHEro CTpOeHMs NyTH, a Takxe HaXOAAUIMXCH B
AHAIOTMYHBIX, KAK U MPOEKTUPYEMbIM YUYACTOK,
MHXXEHEPHO-Te0Nornyeckux ycnosusx. [lpm atom
pa3yinyuine CBOUCTB I'PYHTA U CKOPOCTHU ABUXEHMUS
Moe3n0B He fokKHO npesbiwiath 10—15 %. Ipu-
Mep pacyeTa MNpUBOAUTCA B NPUIOXEHUU b.

3.3 Pacyer BeJHMYHH BUOPALHH JTOTKOBOH
YACTH CTAHUMH, TYIUKOB H KaMep Che3aa

3.3.1 McxonHbiM pacyeTHBIM MapaMETPOM KO-
ned0aHUK 3N1EMEHTOB KOHCTPYKUUKU CTAHLMH, TY-
[IMKOB, KaMep Cbe31a METPOIOJUTEHA ABISIETCSH
3HAYEHHE TMHAMUYECKOU CUJIBI, AEUCTBYIOLLIEHN HA
NOTKOBYIO 4YacTb TOHHeNsd. BeanyuHa rocneaHen
ONnpenenseTcs B OKTaBHbIX [10Jiocax yacToT 16, 31,5
U 63 Tu, 119 TMNOBOI KOHCTPYKUMM OOJENKH,
MMEIOLIECH TIPAMOYIOJIbHOE C€YEeHUE U BbIMTOJTHEH -
HOW U3 cDopHOro xenezoberoHa, TUNIOBOM KOH-
CTPYKUMU BEPXHETO CTPOEHHUA IYTH U 3aJaHHOH
CTPYKTYDPbI HEIMOCPEACTBEHHO MPUJIETAI0IUEro K
JNIOTKOBOU 4acTH IrpyHTa. KOHKpPETHbIE 3HAYECHMUS
[IapaMeTpoB NpuBoasTCcS B Tabnuue 3.3.

3.3.2. B xone npouemypbl BBIYMCICHUM [TPOU3BO-
IIUTCA repepacyeT BeTUYUH BUOPOCKOPOCTH Ha JIOT-
KOBOW YaCTU TUINOBOU OOJEJIKU TOHHEIA (NIPSIMOY-
FOJILHOTO CeYyeHUs ) B 3HAaYCHUA BUOPOCKOPOCTH Ha
JJOTKOBOM YacTH pacCMaTpUBaAEMOr0 COOPYXKEHMUS
(CTaHLMM, TyTNMKa, KaMepbl Che3aa) C 3aJaHHbIMU
[PYHTOBbIMH YCIOBUSIMU. B KayeCTBEe UCXONHBIX CTAH-
JapTU30OBAHHbIX BEJIMYUH BEPTUKAIBHOHW U TOPHU30OH-
TAILHOM COCTABISAKLLNX BUOPOCKOPOCTH UCIIONB3Y-
IOTCA BbIYMCNAECHHbIE BENUYHUHDL, NMOJYYEHHbIE B BhbI-
YUCJAMUTEJIbHOW 4aCTu MOANPOrpaMMbl U3 3alaHHbIX
[MapamMeTpoOB NOTKOBOM 4aCTHU KOHCTPYKUHMHU U He-
NOCPEACTBEHHO NMPUJIEralOLErO MPYHTA.

3.3.3 Jinga pacyeta BeIUYUH BUOPOCKOPOCTH
3JIEMEHTOB KOHCTPYKUHMHU CTAaHLMU, TYITUKOB, Ka-
MEp Cbe3da METPOMNOJAUTEHA NPUMEHSETCS Cleay-
Iolass MOaenk.

B 1ekapToBOM CUCTEME KOOPAUHAT pacCMOTPUM
neXauyw Ha noayrnaockKocTtu (z<0) rutontaaky
TOJNUIMUHLI 2 B BUae 6€CKOHEYHON B HAIpaBJeHUH
y MOJOCHI U IUUPUHBI X B HaripaBAeHUU x (pUCY-
HOK 3.1). Jasiee pa3oObeM TUIOLIAAKY HA CUCTEMY
DaIOK, Kaxaasd U3 KOTOPbIX UMEeT BbICOTY 4, OecC-
KOHEYHa B HAlPaBAEHHU Yy U WWKMPUHY [,. Bennyu-
Ha BUOPOCKOPOCTH KaXOAOW OanNKH OlpenensieTcs
o popMmyne

- | w?,,./ |
EJk* + K, +inkK, - may* | (3:4)
6Lk,
rae Ky = |
24p, /(A +20;)
Kc = _pC!2;
l
L [ mw? )4 |
- EJ |
hl
J = 5 MOMEHT UHEpLUU Oanku;

m, l,, h — COOTBETCTBEHHO TIOrOHHAas Mac-
ca, IHIMPHUHA U BhICOTA OAJIKHU,;
£ — monyns FOHra mMarepuasna 0aaku;
AU p — KoapduueHTs! Jlama;
P — IJIOTHOCTb IPYHTA;
¢ — CKOpPOCTb INPONOJIBHBIX BOJIH B
FPYHTE,
P . — BHELIHAA CUNa, NI€UCTBYIOILAs CO
CTOpPOHbI Ioe31a Ha 0anKy, OcC-
TaJibHbl€ O003HAYEHUS TIPUBOASAT-
ca B 3.2.2 HacTosauero CI1.

Tadbnuua 3.3 — HUcxoadbie napaMerpbl LIS pacyeTa. JHayeHHe JUHAMHYECKOH CHIIbI, JeHCTBYIOUIEH

HA JIOTKOBYIO 4aCTh TOHHENAA

I Moaynb nedopmaunu rpyHTa

Koadduunenr Tlyaccona rpyHTa
[ThnoTHOCTL rpytiTa
TonwuHa 10TKOBOY YacTH TOHHCHS

i HivpuHa 10TKOBOH HacTH TOHHENS
Mouaynb nepopMallMy AOTKOBOK 4aCTH KOHCTPYKLIMHU

[110THOCTb JIOTKOBON YaCTH KOHCTPYKUHH

YacroTa (I'u)
[IpusencHHas auHamudeckas cuna (H/m)

Koapdpnuuent [lyaccoHa n0TK0BO# 4aCcTH KOUCTPYKLUWH

18 Mlla

0.3

1700 Kr/\°

0.5 M

19 M

30000 Mlla

0,2

2300 kr/m?
16 31,5 63
l 0.25 2




P .~ — TpuBeAcHHaA QHMHAMHYECKasd cuna, AEHCTBYIO-

HIas Ha AOTOK CO CTOPOHBI noe3na; / — obgenka; 2 —
JIOTOK; 3 — 1oe3xn

Pucynox 3.1 — Cxema pacucera

Taxkum o6pa3oM, i U3BECTHLIX Cul P HaM-
1eM BUOPOCKOPOCTH DaNOK C TOYHOCTBIO JO0 KOH-
CTAHT U3 00LIEro pelueHUus, orpeacsieMbiX yCio-
BUSIMU Ha rpanuLe danky. O6Lee pelueHue Ui BUO-
POCKOPOCTU JIOTKOBOHW YACTHU TOHHESI HAXOAUTCA
M3 pelUeHUs TMHEHHOW CUCTEMBI YpaBHEHMUH HA BbI-
LLIEYTTOMSHYTbhIE KOHCTaHThI, COCTaBJICHHOU U3 ypaB-
HEHUI Ha rpaHUYHbIE YCA0OBUSA WIS Ca/IOK, 8 UMEHHO
Ha YCJI0BMS PaBEHCTBA CMELUEHUN ¥ BUOPOCKOPOC-
TE MPUMBIKAIOILUX APYT K APYIY Kpaes bayiok. Be-
AUYUHBL cun P JUTst KaKAOH OaNku OIpenessiioT-
Cs NMEPECYETOM IKCNEPUMEHTANBHBIX A3HHLIX, Bbl-
[MOJIHEHHBIX N0 popmMmyne (3.3).

3.3.4. Ha ctanuu pa3paboTKM TEXHUKO-IKOHO-
MUYECKOT0o 0O0OCHOBAHMUA UIIH MMPOEKTA MOA3EMHbIX
COODYXEHUI METPOITOJIUTEHA (CTAHUKN, TYNMKOB
U KaMep cbhe3na) BeJaWYHHbI BUOPOCKOPOCTH J0T-
KOBOW 4YacCTH IJOIMYyCKaeTCA OLEHUBATL HA OCHOBE
PE3YNbTATOB HATYPHbLIX H3MEPEHUM, [1IPOBEACHHbIX
HA AEUCTBYIOLUHMX COOPVXKEHHUAX METPONOJIUTEHA,
UMEWNUX aHANOMMYHVIO KOHCTPYKLHKIO MOMeELe-
HUA M BEPXHEIro CTPOECHHUSA MYTHU, a TAKXKE HAXOOA-
IUMXCH B aHANOTUYHbIX, KAK U MPOEKTHUPYEMbIH
00BEKT, HHXEHEPHO-reoa0ruueckux ycnosusx. [pu
3TOM pa3iyuue CBOUCTB IPpyHTA U CKOPOCTH IBHU-
XEHUS Moe3noB He 10aXHOo npessiwars [0—15 %.

3.4 Pacyer oxuaaembix 3HadYeHui BUOpanuu
NOBEPXHOCTH IPYHTA BOJIH3U MeperoHHbIX
TOHHEJIeH, CTAHLUMH, TYNIHKOB U KaMep Che3aa

3.4.1 BeprukanbHbie ¥ rOPpU3OHTAIbHBIE CO-
CTaBAAIOWIME BUOPOCKOPOCTU HA MOBEPXHOCTHU
[PYHTA ONpEenessioTcs no popmyie

Vl‘z(l) == Vv;-z + VEZI. (3'5)
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3nech V, — BUOPOCKOPOCTb, BbI3BaHHAs BOJI-
HON PaJiess, gblYUCAAEMas 1no

popmMmye

Vp = “gg'vmax CXD(—Bka); (36)

0

B — Ko3(pOUUHMEHT 3aTYXaHHUA B IPYH-
TE;
K, — BOJIHOBOE YKC/IO BOJNHbI Panes;
V| 5y — COOTBETCTBYIOLLME MMPOCKLUU BUO-
pPOCKOPOCTHU, BBLIZBAHHBIE [IPO-
JOJIbHOWU BOJIHOH B IPYHTE, Bbl-
YUCJBIEMBIE 1O POPMYJIE

izl = ;RO > \fvllmax + v%max exp(-—-Bk,\}xz + Hoz)-
-Jx -+ HG

[lpuyueM H, — rnyOuMHa, Ha KOTOPOH HAXOAUTCS
JIOTKOBAas! YacTh 0ONeNKH TOHHENS,
X — yaaJleHHue OT IIPOOOJIBHOHU OCH
TOHHENS;
R, — XapaxTepHbIil pa3Mep, MpeacTaB-
JIAIOIUUHK COO0H MUHUMANIBHOE U3
D/2 — nonoByHbI WMUPHUHbBI TOH-
HeJIs;

c
kp = -(é — OTHOUIEHUIO CKOPOCTH NPOIOb-

HBIX BOJIH B I'PYHTE K KPYIroBOH

4YacToTe;

— MAKCUMaJbHbIE BENUYUHBI BUO-
POCKOPOCTH Ha JIOTKOBOM YacCTH
00eNKY TOHHENISA, MPUHUMAEMBIE
B COOTBETCTBUU C pasaesioM 4;

V.., — MaKCHMaJbHOE U3 HUX.

3.4.2 BeauyuHbl BUOPOCKOPOCTU (MAKCUMAIb-
HOI'O0 WU 3KBHUBAJIEHTHOIO) MOBEPXHOCTHU IPyHTaA
B OKTaBHBIX MOJ0OCaX 4acToT vm(i) MpU MCIONb-
30BaHUHU BHUOPO3ALUIUTHBIX MEPOTIPUATUH OIMpene-

JIF0TCA O QopMyIie

vl,Z max

Via(l) = Vﬂz(")KLz(f)/ D(i), m/c,

rne (i) — 3(pPeKTUBHOCTL OJHOI0 UK He-
CKOJNbKMUX OOHOBPEMEHHO HC-
MOJb3YEMbIX BUOPO3ALUUTHBIX ME-
pONMPUATUH B OKTABHOM MOJOCE
C HOMEpOM (, KOTOpas ornpene-
nsercs o tabnuue B.1, npuse-
JeHHOH B NpunoXxeduu B HacTo-
awero CBoaa npaBwI, WM pac-
CUUTBLIBAETCH B COOTBETCTBHUU C
pasgenoMm 5 (cM. Takxke TabJIuLLy
XK.l B npunoxedHuu XK).
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3.4.3 KoppekTupopaHHas BeauuuMHa BUOPO-
CKOPOCTU BbIMUCISIETCH 10 dopMyie

' N )
Vi = \/"Lz(l)2 +v2(2)° +v,03)".

Bennuunst v, 5(7) BeluucasioTes B pasgenax 6.1 unn
6.2 HacTosiLuero CBona npasmi.

3.4.4 DKBUBAIEHTHOE KOPPEKTUPOBAHHOE 3HA-
YeHHE BUOPOCKOPOCTHU BbLIYUCASIOT NO HOPMYe

(1 |
yXOPP ___E 7;1‘(1)1\0{)[) 2‘
T, -

eq \ max, /

3necb 7. — BpeMs OLeHKH BUOPALIMOHHOIO BO3-
NEUCTBUSA;

T(y. ~— YAaCTUYHOE BpeMSs BO3NEHUCTBUS BUO-
palUU, COOTBETCTBYIOLIIEE pEATM3a-
LIMH J-TO pexXuma JABUXEHUS MOE3-
NOB;
Vg i — MAaKCHUMajlbHOE KOPPEKTUPOBAHHOE

3HaYEHKe BUOPOCKOPOCTH, XapaKTe-
pU3ylolluee UHTEHCMBHOCTL BHUOpa-
UMK 32 BpeMs 7.
3HaYeHUS BeIMYHUH BpEMEHH BO3AeHCTBUS BHO-
pauMU ONMpenensaoTCs COrlacHoO npearnojiaraeMo-
MY rpadUKy ABUXEHHS MOe3108 HA JUHUU METPO-
[TOJIMTEHA.

4 OIIPEAEJIEHUE ®U3NKO-
MEXAHUYECKHUX CBOUCTB I'PYHTA
1P PACYETAX BUBPAITUHA
B IIOMEIIEHUAX XKHUIBIX
N OBIIIECTBEHHBIX 3JAHUU
OT IBUXEHHS ITOE3/10B
METPOIIOJIUTEHA

4.1 O0wue nonoxeHus

4.1.1 3a kputepuit Bubpaunu NPUHUMAKOTCA
a0CONOTHBIE MAKCHUMAabHbie U 3KBUBAWIEHTHbIE
BEAUYMHDI V.., V, B OKTaBHbIX AMaNa3oHax (co
cpeaHereoMeTpHUYeCKUMH yacTtotamu 16, 31,5 1 63
1), M/c?, a TaKKe KOPPEKTHPOBAHHbIE MAKCH-
MaJIbHbIE U 3KBUBAJIEHTHbIEC BEJIMUMHBI. [lonycka-
eTCS TaKXE MONb30BAThCH COOTBETCTBYIOILMMU
[MePEYUCTEHHLIM BeJIMYMHAM vV YPOBHAMM BHOPO-

CKOPOCTH, onpeaciademMbpiMit COOTHOLIECHUEM!

L =20ig(v/vy), ab, (4.1)

rae Vy — Mnoporosas BeJIU4MHA BUOPOCKOpO-
cTH, pasHas 5-10-° m/c. Benuuuna
BUOPOCKOPOCTHU Vv OfNpenesifercs B
COOTBETCTBMU C pasfeyioMm 3.

4.1.2 JIng cTaHaapTu3aumMy u3naraeMou B Ha-
ctosweM CBoae npaBul METOAMKU ONpeac/iEHUs
(HU3MKO-MEXAHUYECKUX MAPAMETPOB IPYHTA B AdJb-
HeyleM PAaCCMATPUBAIOTCH 3KBUBANIEHTHLIE BEJIU -
4MHbl BUODOCKOPOCTU B OKTABHLIX AMana3oHax 16,
31,51 63 T'u.

4.1.3 Ilpy uUcnonb30BaHUU MOAOXKEHHUH pa3-

aena 3 B pacyeTrax aMIaMTyad BUOPOCKOPOCTHU Ha

MOBEPXHOCTHU TPYHTA TPEOyeETCA 3anaHUe CEeAYIO-
LIUX MapaMETPOB 'PYHTOBbLIX YCIOBUM:

e TUNA cTpaTUdUKAUUU (YUCIIO CJI0EB);

e MJIOTHOCTH FPYHTA B KAXOOM CJ0O€ P;

e CKOPOCTEH MPOAOJIbHBIX U MOMNEPEUHBIX YII-

PYIMX BOJIH ¢, U ¢, B K&XKAOM CNOE;

e KOO(PHULMEeHTA 3aTyXaHUs B B KaxioMm

cjloe.

4.1.4 Ilpu ananuse pacnpocTpaHeHUst BUOpa-
[{IHU B I'PYHTEC OT TOHHEJAEH METPOINOAUTEHA pac-
YETbl CJEAYET NMPOBOAUTbL B HOPMUPYEMbIX OKTaB-
HbIX AMANa30HaxX cO CPEAHEreOMEeTPUYECKHUMHU Ya-
ctotamMu 16, 31,5 1 63 'y, Tak KaK UMEHHO B 3THUX
OKTaBax NMpu ABUXEHHHU [10€3J10B METPOTIONUTEHA
HAOJIOAAIOTCSA HAUOOJbILIUE TNTPEeBbILLHEHMUS 3HaAYe-
HUU BUOpaLiMM B 34aHUAX Hal HOPMATUBHBIMU
BEIMYMHAMMU.

4.2 OueHKa ynpyrux JHHaMHYECKHX,
MAaCCOBBIX H JUCCHIIATUBHBIX NAPAMETPOB

rpyHTa

4.2.1 B cootBeTcTBUU C paznenioM 3 (3.1.6, 6)
[pY pacyeTax BEJIUYUH BUOpallMU HA NMOBEPXHOC-
TU TPYHTa TpeOyeTCs OIpencsieHUue CaeayrLmx
[apaMeTpoOB 'PYHTOBBIX YCJIOBUM B 3aaHHOM paii-
OHe:

e CTPATUMHUKALIUU — YUCAO CJIOEB U TOJNLUMHY
Kaxnoro ciuos (najgee npuHUMaeTcs oOluee
qyucno cnoes | < N, < 3 ¢ cyweCTBeHHO OT-
JTUYALIUMHKCS CBOUCTBAMHU);

e [JIOTHOCTHU IPYHTA B KaXIAOM Cjl0e P;

® CKOpPOCTEW MPOAOJABHLIX U MOMEPEYHDLIX YII-
PYTUX BOJIH ¢; U ¢, B KAXIOM CJIOE;

e KO3QPHUUMEHTA 3aTyXaHUd B B KaXI0OM
cjoe.

MakcumanbHoe YUCA0 C10oeB 3 BbIOPAHO ¢ yye-
TOM MHOTOYUCACHHBIX PacyeToOB, NMPOaeTaHHbIX B
Pea/ibHbIX TOPOACKHMX VCJIOBHSX. DTOT0O YMCNa A0C-
TATOUHO ONd OOCTIHKEHHS TpedveMOoll TOUHOCTIH
OUEHOK BeJMYMH BUOpockopocTu B 2 — 3 ab.

Ecau aMHaMuyeckue M JMCCIHTATUBHBIC CBOI -
CTBa ABYX COCEOHMUX CN0€B OTJIUYAIOTCH COOTBET-
CTBEHHO MeHee 4eM B 1,5 1 2 pa3a, dJaHHbIE CI0U
00BbeAUHAIOTCA B OAMH ¢ O0LEe# CYMMapHOM TOJI-
IUMHOK 7 = h, + h, U CPEAHHUMH CKOPOCTAMMU pac-
[IPOCTPAHEHUS YyNpPYyruxX BOAH U KO3(DHULMEHTA
3aTyXaHU4:



1 2
_ Craly + ity |

(4.2)
B B + By
h+h

3peck |, 2 — HOMep cnog, UHaEKCH [ U f CoOoT-
BETCTBYIOT NMPOAONBbHBIM U MOMNEPEY-
HbIM BOJIHaM. [1pu 3TOM HeobXOoAU-
MO pacCcMaTpuBaTh JULUb BEPXHIOIO
YacTb IPYHTa A0 IMYOUHBI

H=h, +5 M, (4.3)

30€Cb A g, — DPACCTOSTHUE OT MOBEPXHOCTU IPYHTA
J10 OCHOBAaHUSA OONEJIKU TOHHEJS.

4.2.2 1lpu onpeneneHuM CTpyKTypbl BepXHeEH
YaCTH I'PYHTA Ha MDEeABAPUTEIbHOM 3Talle aHau-
33 FeOJIOTHUYECKOW CUTYauuHu HeoOXOAUMO PpYKO-
BOACTBOBATHCA UMEIOIIEUCT TeOJIOFMYECKOM HH-
dopMalMEN: CXEMaMM pa3pe30B BIOJIb TPacChl U
T.I1. UCnonw3yst 3HayeHus, peJiCTaRIeHHbIE B [IPU-~
JIOXKEHUU A ¥ NPABUWIO OObeAMHEHUS CI0EB C OJIM3-
KUMH CBOMCTBAMU U3 I1. 4.2.1, CTpOUM HaAYaNbHYIO
ONHO~, ABYX- WJIU TPEXCJIOHWHYIO MOIE/Jb IPYHTA.
I1p¥ 3TOM TOJLLMUHBI C10€B 331aI0TCSI OKOHYATE/b-
HO, 4 UX AUHAMAYECKHE U IUCCHIIATUBHbIEC Mapa-
METPhl TPEeOYIOT HafibHEHLIErO YTOUHEHUS.

4.2.3 Eciim npeapapurenbHasi HHpoOpMauMs O
re0JIOrMYECKCM CTPOSCHHUH FPYHTA OTCYTCTBYET, He-
00XOAMMO pEelUaTh IMOJHYIO O0OpaTHYIO 3a4a4y C He-
U3BECTHBIM UMCJIOM CJ10€B, UX TOJILUMHAMH, NYUHa-
MUYECKHUMU U IHUCCUITATUBHBIMU CBOKMCTBAMH.

4.2.4 BcnepcrTsie TOro, 4YTO B FOPOACKUX YCIIO-
BUSIX ILJIOTHOCTb FPYHTA MEHSIETCS HE3HAUYUTENBHO
(1600 — 2000 xr/m?), 3TUM U3MEHEHUEM B Ipeje-
Nax npueMneMon TOYHOCTH pacyeTOB MOXHO Ipe-
HeGpeyb U CUUTATH €€ MOCTOSAHHOM p = 1800 kr/M3.

4.2.5 Kosdpduuuenrt INyaccoHa nnsg rpyHTa B
FOPOACKHUX YCIIOBUSIX MEHSETCS B rnipeaenax ot 0, ]
no 0,45. HecMmoTpsa Ha 3TO, OMBIT pacyeToOB MoOKa-
3bIBAET, YTO KOHKpETHasi BEAIMYMHA JAHHOIO KO-
3P PULIMEHTA OKA3bIBAET HE3HAUYUTEIBHOE BJIMSHHUE
Ha BENUYKUHY BUOpOCKOpoCcTU. B cuny 3T1Oro0 8 ripe-
penax npueMnaeMorM TOYHOCTU pacyeTOB MOXKHO
CYMUTATb €ro NMOCTOSIHHbIM U PAaBHbIM €ro CpelHe-
MYy 3HayeHuro v = 0 4.

4.2.6 HYTob6b! yyecTb 3aBUCUMOCTDL Ofpeneise-
MbIX NMAapaMETPOB OT 4acCTOThl, a TAKXE, NPUHHU-
Masd BO BHUMaHHue 4.1.4, pacyeTn! ciaeayeT npoBo-
AUTb B OKTaBHbIX AHAMA30HAX CO CPEAHETCOMETPHU-
yeCKMMHU 4vactotamu 16, 31,5 u 63 'L

4.2.7 Peuwedue obpaTHOW 333Uy OLEHKH Ma-
paMEeTPOB I'PYHTA NMPOU3BOAUTCA METOAOM NoAdO-
Pa UX KOHKPETHbLIX BEJIUYUH C NOACTAHOBKOM B
PacHETHYIO CXEMY, U3JIOXEHHYIO B pasaene 3 u
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CpaBHEHHEM PACCYHUTAHHBIX 3HAYEHU M C HADOPOM
M3MEPEHHbBIX BETUYUH HA Pa3HbiX PACCTOAHUAX OT
MCTOYHMKA BUOpaurH. [Ipu 3TOM noctynarb HaIo
cneaywoumm obpasom. B kauecTse HaYaIbHOTO NpPU-
OnuXeHUs OepyTcsl HUXHHUE 3HAYEHUS CKOPOCTU
NPONOJIbHBIX BOJIH U MUHUMAILHbIC BEJIMYUHBI KO-
3¢dULMEHTa 3aTyXaHUs (CM. NTPUIOXEHUE A) And
COOTBETCTBYIOLLUErO IpyHTa. 3a1a10TCA TAKXKE MaK-
CUMaJIbHbIE 3HAYEHUSI TEX XE MMapaMeTpOB INs CO-
OTBETCTBYIOLUETO THUIIA TPYHTA (U3 TOH Xe Tabau-
1bl). C yY4ETOM ITPUHATOrO MTOCTOSAHHOIO 3HAYEHU
KoappuuuernTa IlyaccoHa, CKOpOCThb ICNepeYHbIX
BOJIH B I'PYHTE HaXOAUTCA MO POpMYJIE

1-2v 17°
€ =€ {m] . (4.4)

[loncraBnsiss 3HaAYEHUS JUIA CKOPOCTEH IMpO-
NOJILHBIX U TIOMEPEYHbIX BOJMH U KO3(DPUUMEHTA
3aTYXaHHUSA B KaXIOM CJIO€ B PACUYETHYIO CXEMY,
ONMUCAHHYI0O B paspene 3.4, HaXOAUM BEJIAUUHDI
BUOPOCKOPOCTH B TE€X XK€ TOUKAX, B KOTOPBIX IMPO-
U3BOIWINCH U3MepeHUst. ECIH nosiyyaeMas HEBSI3~
Ka He TMPEeBOCXOAMUT TOYHOCTH U3MEPECHUN (OOBIY-
HO 3TO 2 — 3 ab), Torga 3anaya OLUEHKHU MapaMeT-
POB CYUTAETCS PEIUECHHOH.

Ecnu npu nepsoyt nmporoHke tpedyeMon Toy-
HOCTH JOCTHYb He YIaeTcsi, HeoOXOauMO BapbH-
pOBAaTh HAYAJIIbHbIE 3HAYEHUS IS OIpEACASTIOLIUX
napamMeTpoB (pucydok 4.1). BHavane cneagyer u3-
MEHSITb KO3MMULMEHT 3aTYXaHHUS, Ha KAKIOM Clie-
AYIOICM LIare UTepaluu ONpeacsisieM €ro Kak

B=B . +iAB, i=1,2,3 (4.5)

C LIAroM
AB = (Brax ~ Bmin)/3- (4.6)

3aecb B U P — COOTBETCTBEHHO MaKCUMaJIb-
HO€ U MUHHUMAJILHOE 3Haye-
HUe KoaddHrLMeHTa 3aTyxa-
HHUA A1 JAHHOIMO TUMA IPYH-
Ta (CM. MIPWIOXKEHHUE A).
Ecay npu HEKOTOPOM 3HaYeHUU KOIPPULIM-
€HTAa 3aTyXaHUs yaaeTcs JOCTUYb YIOBIETBOPUTE/Ib-
HOrO COOTBETCTBUSA IKCIIEPUMEHTAIbHbIM NaHHbIM,
TO 3a4a4a CYUTAETCS pelieHHON. B MpOTUBHOM Ciy-
4yac BapbUpyeM CKOPOCTH NPOAONbHLIX BOJAH 1A
KaXI0ro cnos rpydra. I1pu 3TOM Kaxaoe cieayro-
liee /-e 3HayeHHUe CKOPOCTHU BbiOUpaAETCA CAedyIO-
UM ODOpa3oM:

— I 7 =
c.=c, . d,i=112,3,. (4.7)
KoapduuneHT d BbiIOHMpaeTcs B 3aBUCUMOCTH OT

BEJIMYMHbI OTHOWEHHUA ¢ . /¢ . W3 TabauLbl 4.1.
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Taonuua 4.1 — Buibop Koapduuuenra d u3
BhipaxKenus (4.7)
Cmax/cmin d
<3 E‘lax /Cmi
B - ) )
<6 %/cmax /cmin
'ycmax /cmin |

ik

> 6 ‘l

2y — MHHHMMaIbHAS U MAKCUMaJIb-
Hasi CKOPOCTH MNPOOOJIbHBIX
BOJIH IJI JAAHHOIO THUIIA
[PYHTA (CM. NIPUNIOXKEHUE A).

TakuMm obpa3zomM, B 3aBUCHUMOCTHU OT 3HAYECHUS
Crax/ Cmin AMEEM 3, 4 WM 5 UTEPALMH MO CKOPOC-
TU TIPOAOAbHBIX BOMH. CKOPOCTD MOTNEPEYHbIX BOJH
MPpH KaXIOH UTEpALIMH BbIYUCIIAETCS N0 POpMYJIe
(4.4) nacrosittero CII ¢ nmocTosiHHBIM KO3)Du-
uueHToM IlyaccoHa. I1pu HEOOXOAUMOCTH Ha KaX-
AOW UTEepaLMU BapbupyeTrcss KO3IMOUUMEHT 3aTy-
XaHUA.

Ecny Ha HEKOTOpOM L1are AJ0CTUraeTcs Tpedy-
eMasl TOYHOCTb, 3anaya OLEHKHU MapaMeTPOB CUU-
TAETCA PELUCHHOM.

4.2.8 Ecnn ucxonHble AaHHBIE 10 TEOJIOrHYEC-
KOMY CTPOCHHUIO 'PYHTA B paCCMAaTPUBAEMOM paii-
OHE OTCYTCTBYIOT, TOrAa M3 MCXOAHBIX HNAaHHBIX
MCKITIOYaeTcsi MHPOpMaLMAd O CTpaTU(DUKALIUHU,
[PU 3TOM JOMNOJIHUTENbHBIMU HEM3BECTHLIMHU 1a-
paMeTpaMH SIBASIIOTCS 4yucio cyaoeB (0T 1 1o 3) u
TOJILMHA Kaxa0ro cios (oduee YUcao AOMOMHHU-
Te/IbHBIX [TapaMeTpoB OT | 00 4). AHanu3 BEXETCH,
HayuHasag ¢ NpoCTeHuIe OAHOCIOMHOM MOIENH,
€CNIU MpPMU 3TOM TpedyeMas TOUHOCTb HE JOCTUra-
ETCSI, OCYLUECTBASIETCA Mepexoa K IBYX- U Tpex-
CNOMHbLIM CTpaTUdUKaAUUAM. BbIOOP TONLMHBI KAX-
JI0r0 CJ10S1 OCYLUECTB/SIETCS U3 YUeTa XxapakKrepa Mno-
BeAeHUA NMonas BUOpaLMH, NOAYYEHHOro B 3KCMe-
PUMEHTE, HA MaJoM Y OOAbLUOM PACCTOSAHUU OT
MCTOYHHKA.

HayanbHbIMU 3HAYEHUAMU LA CKOPOCTU NPO-
AOJibHbIX BONH BbiOUpaeTcs BennunHa ¢ = 100 M/c,
a s koddduumenTa 3atyxauus f = 0,05.

4.2.9 B chyyae Hanuuus ipeaBapUTebHON UH-
GOoOpMALIUKM O TeONOrUUYECKOM CTPOCHUM BEepXHEH
YaCTU MPYHTA AOMNOJHHUTENbHbIMHY UCXOAHBIMH J1aH-
HbIMKU (MapaMeTpaMiu) ABRAIOTCA:

e TUN CTPAaTU(PUKALIUHK, T.€. YUCJIO CJIOEB B BeEp-
XHEW 4aCTU IPYyHTA A0 CNyOUHbLI, Onpeaesis-
eMoi BbipaxeHueM (4.3) ¢ yyetom 4.2.1
HacTosiwero CBoaa rnpaBun;

e TOJILLIMHA KAXOOro CNOS;

3nech C. . UC

e MMHMUMAJIbHAS U MAKCUMaNbHAs BEJIWUYMHA
CKOPOCTH MPOAONbHBIX BOJH IS KaxXAoro
c/1osl (MpUNOXKEHHUE A);

e MMUHMMaNbHass M MaKCUMAaJibHAs BEIUYMHA
KO3 pULIMEHTA 3aTyXaHUs TPOAOJIbHBIX BOJH
AN Kaxgoro cnost (NpuioxeHue A).

4.3 IToryyeHue HCXOOHOM IKCIIEPUMEHTATBHOH
uH(OPMALIMK IPH oNpeleIeHUH
napaMeTpoB rpyHTAa

4.3.1 CpencrBa M3MepeHU BUOpaLlMKU JOIXK-
Hbl cooTBeTCTBOBaTh TpeboBanusaM [[OCT 12.4.012
U UMETb ACUCTBYIOLLEE CBUAETEALCTBO O MOBEPKE.

4.3.2. JIna U3MEPEHHUSd KOPPEKTUPOBAHHOIO
3HayeHUss BUOPOCKOPOCTHU CHEAYET [PUMEHATH
cpeacCTBa UM3MEpeHHUM, obecrieyrBaloliye 4acToT-
HYIO KOPPEKUMIO B BEPTUKAILHOM U TOPU3OHTab-
HOM HamnpaBaeHMAX IJA o0uer BuOpauuu Mo
[OCT 12.1.012.

4.3.3. JLisi BRINOJIHEHUS YAaCTOTHOTO aHanu3a
cjieayeT MPUMEHSThb arnmnaparypy, YAOBJIETBOPAIO-
uryto TpedoBanuam 'OCT 17168. PexoMeHnyeMblil
nepeyeHb COBPEMEHHBIX IUPPOBHIX aHAIM3ATOPOB
npuBeneH B npunoxeHuu 1.

4.3.4 lonyckaeTcs NpeaBapuUTebHAs 3ariuch
CUTHAJIA HA U3MEPUTENBHBIA MAarHUTOMOH C MOoC-
neayrouieit oopaboTKoM 3anucCaHHOW HHPOPMALIUH.

4.3.5 Mcnionbn3oBaHue 1oc/1e10BaTe/IbHOCTH pac-
yeta 4.2.1 — 4.2.9 (cM. pucyHok 4.1) HacTosiuero
CIT ocHOBaHO Ha pe3yJbTaTax U3MEPEHUMN BEIU-
YHH BUOpalLIMM HA pa3HbIX PACCTOIHUAX OT CTaH-
JAPTHOTO UCTOYHMKA HA yYaCTKe, Ha KOTOPOM BIIOC-
JIEACTBUM [PEATIONAracTcs MNporHo3upoOBaHue BUO-
palMU OT JACHCTBYIOUIEN, CTPOSLLIENCS UIU [TPOEK-
TUPYEMOM JTUHUHM METpONIONUTEHA. O0111ast METOAHU-
Ka MOJMY4eHUs IKCIIEPUMEHTAIbHOM MHPOpMaUuy
JOJDKHA BKJIIOYATD CJEAYIOUIHME KOMITOHEHTHI:

e OITUCAHUE annapaTtypbi, UCNOJb3YEMOH B

[IpoLeCCe UIMEPEHUM;

e OMMUCAHHUE TIpoLEAYPH! U3MEPEHUH;

e OINMUCAHUE CrTocoDa NpeacTaBJACHUS MOJYUYEH-
HBIX Pe3yAbTaTOB;

e ONMWCAHME NPoLeAYpbl OOPAbOTKY pe3Y/iLTATOB.

4.3.6 CTaHpapTU30BaHHbBI MCTOYHUK BUOpa-
LMY Ha NOBEPXHOCTU TPYHTA AOJXKEH YAOBIETBO-
PATH CAEAYIOLUUM TpeOOBaHUAM:

e B KAQUecTBE UCTOUHUKA WUCIMOAbL3YETCH CTaH-
OapTHbIH B3pbiBHakeT MOWHOCTHI0 S0 — 00T
TPOTUJIOBOIO IKBUBANEHTA (Hanee — UCTOY-
HUK);

e UCTOYHUK NOMELIACTCH B CKBAXUHE Ha TINy-
OMHY, COOTBETCTBYIOUIYIO rNMyOWHE 3aknan-
KU TOHHENs METPOIONMUTEHA;

¢ B MECTE Paclon0XEeHHUS UCTOUHUKA CKBAXH-
Ha He AOJIXKHA UMETb YYTYHHOU MJIU XKENeE30-
0eTOHHOK 00CcanHOi TPYOHhI;
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—— S

| 3agaHuve npeaBapUTEIbLHON MOAC/IH
CTpaTNPHUKaLINHU

Her I

HrepaTuBHbIi Npouecc Bbibopa MOAEeNU CTpaTU(PUKALHH

| . 4

B ______{ o HeT

Bo1bop HayanbHOTO NpubAKXEeHUS
AMHAMHUYECKHUX NapaMeTpoB
rpyHTa

UTepaTUBHBIN 1nIpoOLiECe UTepaTHBHBIH TpOLECC
onpelneneHusi Ko3ghuluneHTa OnpeaeaeHuss CKOPOCTH
B BiT)fxaHP}F_I_ pacrnpoCcTpaHeHUs
b= Bmin iap, i =1,2,3 [IPpOJOJbHLIX BOJIH

C; = cmind‘

ConocrasjieHHe pacyYeTHBIX 3HAYEHHUH C
3KCHEPUMEHTAIbHLIMH JAaHHBIMH

¥ Ja

Pe3yapraT: 3Ha9eHHe JHHAMHYECKHX NapaMeTpoB
PYHTA A8 KAXKIOro CJIosA

Pucynox 4.1 — bnok-cxema peanusaiivi anropuTMa ofipeaeneHns IMHaMUUeCKuUX napaMeTpos rpyHTa. «da» u «Her»
03HayatoT COOTBETCTBEHHO BbITIOJIHEHUE U HEBBINOJHEHUE YCNOBUM COBMANCHUs pacYeTHLIX U H3MEPEHHbIX JaHHBIX

¢ B CJly4yae, €CJIM MpoBeaAcHUE U3MepeHUs 6e3 » U3MEPSIEMbIMHU BEMHUUMHAMU SIBASIOTCS a0CO-

obcanHO® TpyObI HEBO3MOXHO, IOIYyCKaeT- JIIOTHbIE 3KBUBAJIEHTHbIE 3HAYEHUS BEPTHU-

Csl MCMONb30BATh MNMOCAECAHION, MpeaABapHU- KaJIbHbIX U TOPU3OHTANIbHBIX KOMIIOHEHT BHUO-
TeJIbHO ONpele1UB ee aKyCTUUECKHUIK KO3(- POCKOPOCTH;

dUUMeHT nepeaayn (CHUXKEHUE aMIUIUTYAbI e U3MEPEHUE BEIMYUH BEPTHUKAIBHBIX U FTOpH-

BUOpalLlMM HA BHEIUHEH MNOBEPXHOCTU TPY- 30HTAJNbHbBIX KOMIIOHEHT BUOPOCKOPOCTH

Obl, KOHTAKTUPYIOILEH C IPYHTOM),; MPOU3BOAUTCS HA MOBEPXHOCTU TPYHTA B 3

e B NNaHE MECTO 3aKNaAKHW UCTOYHHMKA NOAXK- To4ykKax c iarom 10 M, yaaaeHHbIX OT UCTOY-

HO ObITb yaaneHO He bonee yem Ha 10 M oT HUKa Ha pacctosiHue oT ( 10 40 M (o mno-

OCH TOHHEIA. BEPXHOCTH I'DYHTA) B MEPNEHAUKYIAPHOM K

4.3.7 HaTypHbie u3MepeHUs BeJIMYUH BUOPO- AUHUMU METPOINOJUTEHA HallpaBAE€HHH B CTO-

CKOpPOCTH (pUCYHOK 4.2) NOJDKHbI YIOBJETBOPATH POHY UMEIOUIEHUCA XUNTOH MU afMUHUCTpa-

CACAYIOIUM TPEOOBAHUAM: TUBHOM 3aCTPOMKHU, NPU 3TOM NEPBYIO TOH-

9
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Ky He0OOXOQUMO pacnonaraTb Hal OCbIO TOH-
Hesst MO0 OJHY CTOPOHY OT CKBaXMHbI, a OC-
Ta/IbHbIE — 10 APYIYIO HAa paccTositHUAX 10,
20, 30, 40 M OT OoCH CKBaXHHBI;
¢ U3MEPEHUS IMPOBONSATCS B B HOPMHUPYEMBIX
OKTAaBHbIX AMAINA30HAX CO CPEAHErCOMETPHU-
yecKMMHM yactotamu 16, 31,5 n 63 I'u.
4.3.8 PexoMeHnyeTcsl pe3yibTaThl U3MEPEHUH
[MOABEPraTh CTATUCTUUYECKOK 00OpabOTKE C BHIYUC-
JIEHUEM CpeNHHUX 3HAYEHUU BUOPOCKOPOCTH Vep B
OKTaBHbIX [10JIOCAX YaCTOT Mo GopMyJie

V;

n

=]
Ve =+
Ccp 7
[Tpu 3TOM CpenHekBanpaTUYeCKUE YKIIOHEHUS

BUOPOCKOPOCTH B OKTaBHBIX IMOJIOCAX YaCTOT BbI-
YUCAIOTCS 10 hopMyJie

——
Z(Vi - vcp)z

o = {]i=l
n-1

JOCTAaTOYHOCTD YHKCJIa MPOBEACHHBIX U3MEPE-
HUH 1 NIpOBEPSIETCA UCXOAS U3 YCJHOBUS obecrie-
YEHUSA OTHOCUTEIBHOIO AOBEPUTEIBHOIO UHTEP-
Basia e = + (0,4 cpeqHero 3HayeHus1 BUOPOCKOpoOcC-

0* A

TU B OKTABHBIX ITOJ0OCAX YACTOT IMPpHU JOBECPHTEJIb-

Hoil BepoaTHocTH 0,95.
JlOBEpUTENbHBIK MHTEPBad BbIYMCASICS MO

(opmyne

o]
AV =1, —=,
Jn
rne »n — YUCNAO USMEPEHUH;
O — 3HayeHUd cpeaHeKBanpaTHYECKHX YK-

JIOHEHUN BUOPOCKOPOCTU B OKTABHBIX
[10J10CaX YacToT,
t — xo3pduuueHT CThIOJEHTA.

4.3.9 [locne nmomyyeHUs1 IKCNIEPUMEHTANBHOIO
MacCCHBa NAHHBIX (B HALIEM CJIyyae COCTOSAILLEIO U3
HaOOpOB a0COMIOTHBIX 3KBUBA/ICHTHBIX BEJIMYMUH BEp-
TUKQAIbHBIX U TOPU3OHTAIBHBIX MPOEKLUHUHA BHUOPO-
CKOPOCTH B 5 TOYKaAX Ha MOBEPXHOCTU IPYHTA) MPU-
MEHSETCH MMpolieaypa, U3A0XKeHHas B pa3aene 4.2. B
pe3yJIbTATE €€ BhIIOJHEHUS KOPPEKTUPYETCH Ipel-
BapHUTEJILHASI MOOEIb CTPOEHHA BEPXHEU YACTH IPYHTa

IWIHK B CJIyyae €€ OTCYTCTBHUI CTPOUTCA HOBAAL.

4.4 Orpann4eHus METOIMKH ONpeneIeHUs
ITAHAMMYECKHX N2pPpaMeTPoB rPYHTA

4.4.1 Hacrosituuit CBOA npaBuJI MO3BOJISIET OI1-
peaCIUThL JMHAMUYECKHME U JUCCUIIATUBHBLIE I1apa-
METPBI BEPTUKAJILHO CTPAaTUPUUUPOBAHHOTO IPYH-
Ta MpH pacyeTax BEJAUYMH BUOpALUHA OT ABHXKEHHUA
MOE3I0B METPOIIOJUTEHA COTJIACHO pas3ieny 3.

00" — ocb TOHHeNa (OefiCTBYIOWEro WIM cTposuerocs); AS — CKBaxyHa, B KOTOPYIO NMOMEIAETCH UCTOYHHUK J,

rnybMHa UCTOUHWKA JOJDKHA PaBHATHLCA PACCTOAHUIO OT OCH TOHHES O MOBEPXHOCTHU IPYHTA; /—J — TOUYKH U3MEpE-

HUI, PacCTOSHHUE OT CKBaXHMHbI A0 OMMXKaiiiux Touyek HaMmepeHusa (/ ¥ 2) He A0/LKHO npesbiutath 10 M; a, a, —
U3MepseMble BEAUYHHD! (BEPTHKAIbHASA U TOPHU3OHTA/IbHAA MPOEKLHUHU BUOPOCKOPOCTH)

Pucynok 4.2 — CxeMa npoBelcHUS U3MEPEHUI (pa3pe3)
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4.4.2 B cnyyae ecsiv CBOMCTBA IPYHTa MEHS-
I0TCA BAOJb OCU TOHHEJSI METPOMNOJHUTEeHa, NO-
MyCKaeTCsl UCIoJib30BaHUE aaHHOro CBoaa mnpa-
BUN, €CJU FOPU3OHTAJNbHBIA MPOCTPAHCTBEHHBIN
MaclUTa0 U3MEHEHHWU MapaMeTpOB IPEBLILLIAECT BE-
amyuHy 40 M. IIpu 3TOM HEOO6XOAMMO HE3ABUCHU-
MO€ MPOBEACHHUE U3MEPEHHUHM HA MOINEPEYHBIX pa3-
pe3ax C LUaroM BOOJb JIMHUM METPOMOJUTEHA,
PaBHBIM JAaHHOMY MPOCTPAHCTBEHHOMY MacLUTa-
Oy U3MEHEHUH.

4.4.3 B cayyae ecny u3MeHEeHHUS OCHOBHBIX OIl-
pelensioUMX TapaMeTpoB IPyHTaA B TOINEPEYHOM
HanpaBjaeHWU npesbialoT 50 %, nonyckaeTcst Mc-
noab30BaHUe nNaHHoro CBoma IpaBuj C ONpele-
NEeHUEeM Y JaJlbHEeHILUM UCITOIb30BAHMUEM TPU pac-
yeTax yCpeaAHEeHHbIX BAOJb 3TOr0 HAIlpaBJIEHMA Xa-
PAKTEPUCTHUK.

S BUBPOU3OJIALUUA BEPXHEI'O
CTPOEHHUA ITYTHU
METPOIIOJIMTEHA

5.1 O0mme noJoKeHNs

5.1.1 Ilopsanok oueHKU BUOpaLlMU OT ABUXKE-
HUS MOe3N0B METPONOJIUTEHA HeOoOXOOUMO IIPO-
BOAMTBL B COOTBETCTBUHM C Pa3fesioM 3 HACTOSILLETO
CBoaa npaBui.

[Ipu oucHKe 3(pHeKTUBHOCTH pa3pabaTniBae-
MOIO MEPOIPUSITUSL 10 CHUXECHHIO H3OBITOYHDIX
BeTMYUH BUOpaLIMH HEOOXOAMMO YYMUTHIBATH OK-
TaBHbIE nuana3oHsl yactotT 16, 31,5, 63 T'u, a npu
KOHTpOJiE CTPYKTYPHOIO 1liymMa — auana3oH 63 I
[TocnenHee cBsI3aHO ¢ TPeOOBAHUSIMHU CaHUTAPHbIX
HOPM M OCODEHHOCTIMH CHexTpa BO30yXIaeMOM
noe3aaMu METPOITOJUTEHA BUOpALIU M.

5.1.2 B KayecTBe HOpMHpYEMBIX MapaMeTpOB
BUOpaLMU B COOTBETCTBHHU C nosioxkeHnaMu CHull
32-02 nprHMAMAIOTCS MAKCUMaJIbHbIE ¥ SKBUBAJICH -
THble 3HAYCHHUS BUOPOCKOPOCTH V. U V,,, M/C, B
OKTaBHbIX I10JI0CAX CO CPEAHEreOMETPUYECKMMHU
yactotamu 16, 31,5 u 63 T'u, HauGonee xapaxkrep-
HbIX /19 METPOMOJUTEHA, & TAKXKE KOPPEKTUPO-
BaHHblE MAKCUMAaJIbHbIE U IKBUBAIEHTHbIE BeJIU-
YUHbI.

Ina ynoOCTBA OUEHKHU BEAUYMHDbI MPEeBbILLE-
HUSA BUOpaLu, a Takxe onpeaeaeHUs 3QhHeKTUB-
HOCTU BUOPO3ALUUTHOIO MEPOTIPUATUSA OYOYyT UC-
0J1b30BaTLCA TAK)XKe YPOBHHU BUOPOCKOPOCTH, OIl-
penensieMbie o gopmyie (4.1).

5.1.3 Ilpu npoekTupoBaHumu BUOPO3aLLLUTHBIX
MEpPONPUATUH BEPXHETr0 CTPOCHUS MYTH HA JIUHU-
X, pacItOJIOXKEHHbIX B Ipeaenax cenuTeOHOn 30HbI,
a TAKKE€ B NMOMEIUEHUAX CTAHUMHU METPOINOJIUTEHA
TpebyeTcsa BbiNoJjiHEHUE ycnoBui (3.1). Ha craH-
UMM meTpornonureHa ycnosue (3.1) nposepseTtcs
B 1 M OT Kpad naaTtgopMusil.

CIT 23-105-2004

5.1.4 B cnyuyae, korna pacyeTHbie 3HAYEHUS
BUOPOCKOPOCTU B XXHUJIOM 3JaHUU UK TMOMelle-
HUU (rutat@opme) CTAHUMM MPEBBILIAIT HOpMa-
TUBHbIE 3HAUECHUS U [TOCJIE IIPUMEHEHUS Mpeia-
raeMoro TeXHU4YECKOro pelueHuss BUOpousonupy-
OLLIENA KOHCTPYKLIMU BEPXHETO CTPOCHUA NYTH (10~
cTuraemast 3QPeKTUuBHOCTbL MEHbIUE TpeOyeMoit),
PEKOMEHAYETCS MpeaycMaTpuBaTh HOITOJAHUTEb-
Hbi€ BUOPO3ALLUTHbLIE MEPOIIPUATHSA U YCTPOMUCTBA,
KOTOpbIE MMOAPA3AEL/SIOTCS Ha CNeaYIOLUUE THUIIHI:

e YCTPOMCTBA, YMEHBLLIAOILKE JHHAMUYECKHE

Harpy3ky INpM4 B3aUMOAEUCTBHUU KOJIECHOH
napbl ¢ BEPpXHUM CTPOCHUEM IYTH;

e BUOpPO3alIXATHbBIE KOHCTPYKLHUHU OOEJIOK TOH-

HEJIEH METPOITIOJIMTEHOB,;

e SKPAHUPYIOILUE KOHCTPYKUUHU B TPYHTE;

® AMOPTHU3UPYIOLIHME INIEMEHTHI B KOHCTPYKUMHU

30aHUH.

Bb160p NOMONHUTENBbHBIX CPEACTB 3ALLMUTHI OT
BUOpaUMM U CTPYKTYPHOIO LliyMa ITPOBOIMTCS C
Y4ETOM UX 3DPEKTUBHOCTU U 3KOHOMUYECKOH
LIEJIECOODPAa3HOCTH C UCITOJIb30BAHUEM ITOJIOXEHUM
pasaena 3, a Takke TaOJMUIbI, NMPUBEACHHOMU B
npunoxeHun XK.

5.1.5 HeobxoaumocTh pa3paboTku BUOpoO3a-
IUMTHOU KOHCTPYKLMU BEPXHEIrOo CTPOCHUS IYTH
YCTAaHABJIMBAETCS B pe3yJbTaTe BBINOJHEHUS ClIe-
NYIOULIEHU NTPpEeIBAPUTEILHOM IIPpOLIEAYPHI.

J.1.5.1 OueHuBarTCA BeJIUYMHBI BUOpALIUHN B
MOMEUIEHHUSIX CTAHUMU (Ha TNatThopMe) U OXU-
JAaeMbie 3HAUE€HUSI BUOpALMHU ITOBEPXHOCTU I'PYH-
Ta B COOTBETCTBHUU C PA3ICIOM 3.

5.1.5.2 IIposepsiercsa ycaoBue (3.1) u B ciny-
yae €ro HEeBbIMOJHEHUS IS BENIUYUH BUOPOCKO-
POCTU B OKTaBHBIX YaCTOTHBIX 1uaradoHax (16,
31,5, 63 I'u) noabupaTcs BUOpPO3aAIUUTHBIE MeE-
pPOTIPUATUSA B COOTBETCTBHMU C HacrosuiuMm CBoO-
AOM ITpaBuUIIL.

5.1.6 JJuHamMuyeckue XapaKTepUCTUKU TPYH-
TOB, HEOOXOAUMbBIE IS pacyeTa YypOBHeH BUOpa-
HUU U roadopa napaMeTpoB BUOPO3ALIUTHOMN KOH-
CTPYKUHU, ONPEAEISIOTCS B MPOLECCE Ireonoru-
YECKMX U3bICKAHUN MWW B COOTBETCTBUU C pa3sle-
noM 4 Hactoswero CBoaa npaBui HaA OCHOBE TIpsI-
MbIX aKYCTUYECKUX UIMEPEHUN HA MECTE.

5.2 PacyeTr KOHCTPYKUMH BHOPOU30AAIIUN
BEPXHEro CTPOCHHS IYTH
IJIA METPONOJUTEHA

S5.2.1 OgHuM n3 Haubonee 3PPEKTUBHDBIX
cpeacTtB 60opbOBl ¢ BUOpauuei, Bo3byxaaeMoH
IBUXEHUEM [0€310B METPOMONUTEHA, SBASETCA
BUOPOU30AALMS BEPXHErO CTPOEHUSA XKEJIE3HOIO-
POXHOro MOJOTHA 3AaCTUYHBIMHU PE3HHOBBLIMH
NPOKJIaIKaMu U aMOpTU3aTopaMHu. [1pu 3TOM cMme-
aeTcs cobcTBeHHas 4yacTtoTa KoJjsebaHu obaen-
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KU B CTOpOHY 00siee HU3KHUX YAaCTOT U YMEHBLLIAET- THOM [MTPUMEHEHUU BUOPO3ALLUMTHLIX MEPOTPHUATHI
Csi aMIIUTYAa BMOpaLiy BO BCEM AMaNa3oHe Yac- (1], {2] MOXHO He NOAYYUTH HEOOXOAMMOTO CHU-
TOT, 3a UCKJIOYEHHUEM HOBOW COOCTBEHHOM yac- XKEHUS YPOBHEN WIHM MOJYYUTH OTPULATENbHbIN 3(-
TOThI. (PEKT.

OnHako, YToObl MOAYYUUTb TPEOYEMDBIN 2PPEKT Ha pucynkax 5.1, 5.2 npuBoaUTCst O01LAS KOM-
HeoOXOOWUM TLUATENbHBIH YYET MEXAaHUYECKHMX [1a- [MTOHOBKA pa3/iIMUYHBIX BADUAHTOB UCMONHEHUS BUD-
paMeTpOB NMpPH MOAECIUPOBAHUU BUOpALUU B M10- POU30JIUPYIOUIEN KOHCTPYKLHMHU BEPXHErO CTpOE-
ny4yaeMon MexaHudyeckon cucteme. Ipu Hekoppek- HHUS MYTH.

1 2 3 6
’,/ A - A "
'ﬁif © Lt mI- -l -l-IleliT-lelsIeleIllelaiiIieln f?"i,/
G"p’ e D o "\
/iﬁ‘ NEITPEIEIS NI RISt Eb Rt "3
YT A - ¢ v v - A R 2\
A.‘x.ﬂ \
s ao ol = “
Y T AT T T AT AT T AT 7 A
4 ?3:é‘é5‘52?65‘5&35}&%5?«?3‘5i*':ﬁ5?&35?&3‘1":2?35?2?35?&351‘2?1“?*4"/

S

I — BamnactHOe KopbiTO, 2 — peJibec, 3 — 1nana, 4 — webeHouyHas nocreab, 5 — TPEXCNOMHBIK pe3MHOBBIH MaT, 6 — obaenka
TOHHENA

Pucynox 5.1 — Cucrema BUOPOM3ONSILMH 3AACTUYHBIMUA MaTaMH NOJ KOHCTPYKUHEH BEPXHEro CTPOEHUS MNYTH

2
é i *:‘*':";;;‘:r:*“““:'5‘:“:'=t"=‘.."-='—=:'=--J
) g‘lllg(lllllll T AT 777 { /
5
” 2, 5 5
7 7 ,»[3

""'4

PN '3514

N

7

a — aMOPTH3aTOpaMM MO KOHCTPYKLIMEH BePXHEro CTPOCHMS NyTHU, 6 — aMOPTU3ATOPaMU NOJ JEXHAMMY

I — 6annactHoe KopbiTo; 2 — peiibc, 3 — wnana; 4 — webeHOUYHas NOCTeNb, J — aMOpTU3aTop; 60 — obaenka TOHHensA, 7 —
JNexXeHb, & — CTalnbHble CBA3M

Pucynox 5.2 — Cucrema BUOpOUH30NALUM
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[Tpu 3TOM, KaK BHUOHO M3 PUCYHKOB, BO3MOXHA
peaiM3alusa KOHCTPYKUMU U3 CIUIOWHBIX 1aCTHY-
HbIX MATOB (PUCYHOK J.1) X U3 OTAE/bHBIX NIEMEH-
TOB (aMOPTHU3aTOPOB) (pUCYHOK 5.2). Bo Bropom ciy-
ya€ BO3MOXHO pa3MelleHMne BUOPOU3ONUPYIOLUUX
JIEMEHTOB NOA 0aNAaCTHLIM CloeM (B JATbHEHILIEM
BapMaHT 1) U o4 HECYLHUMU INEMEHTAMU PebCo-
BOI'O NyTH (LUnaltaMu, JeXHIMU — BapuaHT 2). Ilo
CyTH 00a Tuna KOHCTPYKUMH (U3 CIUIOIUHbIX U AHUC-
KPETHLIX 3JIEMEHTOB) 3KBUBAIEHTHbLI, B CWIY YEro
TpeOyETCA BbLIEPXKMUBATh YCPEAHEHHbIE XapaKTEPHUC-
TUKHM KOHCTPYKUMU (YNpyrocrtb, Macca, kKo3pdpu-
HUEHT OUCCUNALMU, NPUBENCHHBIC K IUIMHE Baro-
Ha). [lanee OynyT paccMaTtpuBaThbCsl ABA BapMaHTAa
pealiv3aliny ¢ BUOPOU3ONUPYIOUMMHU 3NIEMEHTAMMU
NN OaINacTHBIM C0eM (BapHaHT 1) U aMopTU3a-
TOpaMM MOA JIEXKHSAMHU (BapHaHT 2), oblliue cXeMbl
KOHCTPYKLUMHU IMOKa3aHbl HA pUcyHKax 5.1, 5.2.

5.2.2 Obuiast cxema U (pusuyeckast MOACJIb CUC-
TEMbI «I10€3]1 B TOHHEJIE C BUOPOU30SITOPAaMHU B BEP-
XHEM CTPOECHUHU ITYTU» NIPEACTARICHA Ha PUCYHKE 5.3,

ITapamMeTpsl, Bxonsiiume B MOAEb, M¥MEIOT CNe-
NVIOUIUHA CMBICIT:

m, — Macca BaroHa ¢ naccaxupamu 6e3 yueTa
TENEXKHU U KOJECHBIX MNap;

m, — Macca IBYX TeJeXEK;

m, — Macca KOJIECHbIX Nap + Macca BEpXHEro
CTPOEHMA NYTU: KOPbITA, 1UEOHS, penbCoB (Bapu-
aHT 1) WM Macca neXHel M peabcoB (BapHaHT 2)
Ha IJIKHE BaroHa;

m, — Macca o0neNIKM + Macca IpyHTa Ha JUIMHE
BaroHa (+ macca 6a/uaCcTHOro Cnos ISl BApyaHTa 2);

k, U B, — XeCTKOCTb U KO3QPUUMEHT JAEMII-
(PUPOBAHUS LEHTPAIbHOTO MOABEUINBaHUS;

k, U B, — XECTKOCTh U KOIQPULHEHT AEMII-
dUpOBaAHUS OYKCOBOIO [10ABELLIUBAHUS;

Ky U By — XECTKOCTb U KOIDODULIMEHT AEMIT-
(GHpOBAHMA aMOPTHU3aTOPOB HA AJIMHE BAaroHa;

Ky U B, — XECTKOCTb W KOIPDULMEHT DEMIT-
GUPOBAHUS TPYHTA U O0ACAKMU HA JIMHE BAroHa.

5.2.3 BennynHa XeCTKOCTH k, U KOIPDHHLIM-
€HT 3aTyXaHus b, paCCUMTbIBAIOTCA 10 U3BECTHBIM
XapaKTepUCTUKAM 001enkKu U rpyHTa. B naHHoMm
caydae ¥MeeM. NPpUCOeAMHEHHAss MAacca MPpyHTa U
KOIP@OUUHUEHT YIIPYIrOCTHU PEAKLIMU OKpYXKaloLLe-
ro rpyHTa 3aanartcsa ¢opmyiamu (cM. |3]):

m, = dnp. R*L ;

. _4nE(l ~-o)WRL
(1+0) '

3necb o — koadpduumneHt [lyaccona;
P, — TMJIOTHOCTb [PYHTAa;
R — papuyc obnenku;
[ — IJIMHA BaroHa.

B pe3ynsTrate ciaeayer NpUHUMATH
k, = 10° H/m; by =2-10° H-c/m.

k
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g — MexaHuueckas cxema; 6 — Pulnyeckas Moaenb CUCTEMBL

Pucynox 5.3 — BaaumoneHCTBVIOUIME BA3ZKOYINpPYrue
3JIEMCHTbBI B CUCTEME «BAaroH — BUOpoOU3OAALUOHHAA
KOHCTPYKUMSA BEPXHETO CTPOEHUSA NMYTU»

5.2.4 B pacuetax aAnsi MOABUXHOIO COCTaBa U
obnenky BoIOUMPAOTCA CAEAYIOLWMUE 3HAYEHUS OIl-
peaesgoWUX napaMeTpoB:

m, = 50 T,

m, = 9,9 T,

m, = 55 T (BapuaHT 1) U 13 T (BapuaHT 2);

m, = 50 — 150 T (BapManT 1);

m, = 100 — 200 T (BapuaHT 2);

k, = 5,45 - 10° H/m;
k, = 1,36 - 107 H/m;

|

I
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Im k= 0,05 k,;
Im k, = 0,05 k,;
lm &, = 0,05 &,.

5.2.5 O6uwias XecTKoCTb aMOPTH3aTOPOB pac-

CUMUTLIBAETCH 110 hopMyIe

_ESn

ks p

3necs E — Monynp FOHra pesuHs! (118 oLEeHOK
MOXHO HCHOJb30BaTb BEJIUYUHY

5 - 10% H/M?);
Snh — nuaowiagb ¥ BbICOTA YNPYroro 3je-
MEHTa aMOopTHU3aTOopa;
n — 4YHKCJIO aMOPTHU3aTOPOB Ha BAroH,

5.2.6 YTobb1 paccuuTaTh YMUCJIO AMOPTHU3ATO-

POB /1 Ha MOTOHHLIN METP UCTIONL3YETCH Bhipaxe-
HUe

v = n/l,

rone [/ — [UIMHA BaroHa Mo cuerke, NMpuHUMae-
Mas misi BaroHoB 81-717, 81-714: [ =
= 19210 MM, st BaroHa E: /= 19166 MM,
st Baroda 81-740: /= 28150 mm.
OueHka 3¢pPeKTUBHOCTU IIPOBOAUTCS B HOP-
MUPYEMBIX OKTABHbIX AMAIA30HaX ¢ UEHTPAJIbHbI-
MU yactotamy 16, 31,5, 63 T'u, a Takke B guarna-
30He ¢ UeHTpanbHOM yacToTol 63 ', HOpMUpYe-
MOTIO IS CTPYKTYPHOIO LIyMa.
[pu 3TOM 3(pPEeKTUBHOCTD NNOACYUTHIBACTCS 10

(popmyJie
AL ,o5

8Q

%
ALy = 201g—, (5.1)

vB3M

rae v, — aMIUIUTYAa BUOPOCKOPOCTHM C YCTAHOB-
JEHHBIMU B BEPXHEM CTPOCHUMU NYTH
aAMOPTHU3aTOPaAMHU;
Vv — aMIInTyaa BuOpockopocTH 0e3 uc-
[MOJb30BAHUA BUOPOIALUUTHBIX MEPON-
DUATHH.

5.2.7 JInst oueHKH 3(pHEeKTUBHOCTU BUOPO3a-
HIUTHON KOHCTPYKLIMU BEPXHErO CTPOCHUS IYTH
Mo BapuantaM | v 2 ucnonbayrorca rpaduku Ha
prucyHKax 5.4 — 5.11, nonyyeHHbie paCYETHBLIM
MyTeM JJIs1 Pa3JIUYHBIX TUITOB IPYHTA.

5.2.8 Bri0op Hamnexamyx XapakTepUCTHK
aMODTHU3ATOPOB IMPOBOJAUTCH C YYETOM PE3IYIbTa-
TOB, [IPEACTABJEHHbIX HAa pPUCYHKax 3.4 — .11, a
Taxxe TpedOBaAHUA MONMOXKUTELHON 3(PPEKTUBHO-
CTH B HauOoJiee KPUTUYHBIX 11 METPOTIOJINTEHA
nuana3oHax (16, 31,5, 63 I'n).

5.2.9 CyMMapHas XecTKOCTb aMOPTU3aTOpPOB
IOJ>XXKHA obecrneynBaTh YIOBJIETBOPEHUE TPEOOBa-
HUM HA BEPTUKANBHYIO NMPOCAOKY NYTHU M OOKOBOE
cMewreHue. Ilpu aToM nipenrnonaraercs, 4To Mak-
CUMaJILHO IOIYCTUMbIC BEPTHKAJIbHbBIE U TOPHU30H-
Ta/IbHbIE CMELUEHUS NYVTU HOJMXKHBI COCTABASTD Be-
NHYHUHY OT 4 10 6 MM (cM. [4]). 3aBUCUMOCTD CTaTU-
YeCKOH IMpocaaKu cocTana OT INpPUBEHEHHOMU K JUTH-
He BaroHa CYMMAapHOM XXECTKOCTU aMOPTHU3aTopoB
[IpUBeJAeHA HA PUCYHKeE J.12.

70

40

10

k. Hat
|

B 4 1
A00E+H)7 120E+08 200988 2,80

| i

-10 —_— _

=+08 3,60E+08 4 408+08 5206408 5,00E+08 s,sokms 7 60B+(8

-
ek
-20

S N

| ]

Pucynok 5.4 — 3aBucuMoctb 3PPEKTUBHOCTH BUOPO3ALIMTHON KOHCTPYKUUHK (BapyUaHT |) OT KeCTKOCTH aMOpTU3a-

TOPOB, NMPHUBEACHHON K JUIMHE BaroHa, ISl Cjaydast MArKMX rPYHTOB CO CKOPOCTbIO npoaonbHbIX BojiH 300 — 600 M/c.

3aecb U B AaNibHelUeM 0003HaUYCHUS BEAIUYHH MO OCH abCUMCC JaI0TCA B CTaHAaApTHOW HoTtauuM aig 3BM, Hanpu-
mep, 3,60E+Q8 = 3,6 108
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Pucynok 5.5 — 3aBucumoctb 30 PeKTHBHOCTH BUOPO3aLIMTHOM KOHCTPYKUHMH (BapHUaHT 1) OT XXECTKOCTH aMOPTH3aTO-
pOB, NMPUBEACHHON K WIKHE BaroxHa, M ciydasi TPYHTOB CO CKOpPOCThIO NMpOaOAbHBIX BoiH 600—1200 M/c

Pucynox 5.6 — 3aBucuMocTb 3 DeKTUBHOCTH BUOPO3aLLUTHON KOHCTPYKUUH (BapHaHT 1) OT XXeCcTKOCTHU aMOpTH3a-
TOpPOB, NMPUBEACHHOK K JUIMHE BAaroHa, I CJIy4as IPYHTOB CO CKOPOCTHIO MMpoaoabHbiX BONH 1200 — 2000 M/c

15
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AL 0B

80 - e ————r-
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o [ ~c R i | I |
S |
50 | — B S — S _
T _, 300 Iy
o 250 TI'y ' 1
= ain
30 1 = i M SN
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-20 _ . | . | ) |

Pucynok 5.7 — 3aBucuMoctb 3QPeKTUBHOCTH BUOPO3alUMTHON KOHCTPYKLIMH (BapyaHT 1) OT XECTKOCTH aMOpPTH3a-
TOPOB, MPUBEACHHOM K JUIMHE BaroHa, JJs Cilydasi TDYHTOB CO CKOPOCTBIO NpoJoAbHbIX BOJH 6onee 2000 m/cC

AYIY >
70 -

Pucynox 5.8 — 3aBucuMocTb 3PPeKTUBHOCTH BUODO3AIMTHON KOHCTPYKLMM (BAPDUAHT 2) OT XeCTKOCTH aMOpTH3a-
TOPOB, NPUBCACHHOMN K ANHWHE BAaroHa, ISl CNy4yasi rPYHTOB CO CKOPOCTbIO NpoaoibHbIX BoaH 200 — 600 m/c

16
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AV

Pucynok 5.9 — 3aBucumoctb 3pPEKTHBHOCTH BHOpPO3alUMTHON KOHCTPYKUHMH (BapHaHT 2) OT XECTKOCTH aMOpPTH3a-
TOpOB, NPUBEACHHOMN K JUIMHE BaroHa, AN Ciydas 'PYHTOB CO CKOPOCTbLIO npomojibHbIX BoaH 600 — 1200 m/c

—
I . I
: .| 5007y
250 I'g ‘ ' =
— 1 T

|
-
m I ' — k, H/m
i aluzls 4,ﬁ10:4-08 51 i 8 Slm 8 alsll=alts 3T A
e RSN

e e AN hhidig
T 1

Pucynox 5.10 — 3asucnmoctb 3OPEKTUBHOCTH BUOPO3aLUMTHOH KOHCTPYKUHMH (BapHUaHT 2) OT XECTKOCTH aMOpTH3a-
TOpPOB, MPUBEICHHOW K [IJIMHE BaroHa, MJIA CAy4as FPpyHTOB CO CKXOPOCTbiO NMpoaoibHbiX BOMH 1200 — 2000 M/c

N
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AL .05

70

10 I h_ !

3L51Iy
0. 1

40007 1205408 2.00E+08 280F+08 3,50

AT
_10 16 rq it - it -
h ]
220 —l —l — N S il
Pucynox 5.11 — 3aucumoctb 3¢PPeKTUBHOCTH BUOPO3alUMTHON KOHCTPYKLHMH {BApHUAHT 2) OT XECTKOCTH aMOpPTHU3a-
TOPOB, MPUBEICHHON K JIJIMHE BaroHa, IJid caydas rpyHTOB CO CKOPOCTBIO MPOAOJbHBIX BOJH Honee 2000 m/cC

_ k, H/m

. | | l Ir. . F3
. F_ i

S, MM

k, H/nm

() —_— _—
8.00E+07 1.20E+08 1.60E+03

Pucynok 5.12 — 3aBUCHMOCTb CTAaTHYECKON BEPTHKANIBHON MPOCAIKHU BEPXHErO CTPOEHUA NYTU S OT XECTKOCTH
BUOPO3aLEIUTHON KOHCTPYKUHUHU K

18



5.3 JlonoaHHTEAbIbIE MEPONIPUATHA B BEPXHEM
CTPOCHHH NYTH MO CHMWAKEHHIO
BO30YK1aeMOi BHOpaLIMH

5.3.1 YcraHOBKa noa wWwebeHOUYHYIO MMOCTEeb
LLIEPOXOBATOrO TPEXCAOMHOIO pE3UHOBOrO MaTa TOJ1-
IWUHON 3 CM NMPHUBOOMUT K YMEHBbLUEHUIO YPOBHEMH
BUOpaLMy, HAUMHas! C YACTOTHOro ananasona 63 I'u
(tabnuua 5.1). AHanorndHsli apdexT nocTuraercs
Npy yKjaaaxke noja LiebeHOYHYI0 MoCTelb MUHEpa-
JIOBOJIOKHMCTBIX TUIMT TORLWMHOK 10 cM.

5.3.2 Ucnonb30BaHKE BMECTO OallacTHOTO
KOpbiTa C lEeOEHOYHOM 3aChINKOM CIIOIHOH [JIM-
ol TOMUMUHOU 40 CM BEAET K MOBBILIEHHIO 3(-
GEKTMBHOCTH BUOPOU30MUPYIOLLIENH KOHCTPYKLIUHU.
3HayeHUsT COOTBETCTBYIOIHEH OOMOJNHUTENbLHOIH
3¢ beKTUBHOCTH NPUBOAATCA B TabauLe 5.2.

Taonuua 5.1 — IdpdekrusHocTs mepoxoBa-
TOr0 TPEXCJOHHOI0 PE3HHO-
BOr0 Mara TOJMMUHOH 3 cM,
YCTAHABJIMBAEMOTr0 MOJ HIe-
OeHoYHY10 mocTe b

[ ———————C S T e — -

OkTaBsa CO CpeoHErcOMETpHU-
yeckoi yacToto#, I'u

16 —2

SddbekTHBHOCTL, Ab

Tadbnuua 3.2 — SpdeKTHBHOCTH LHIEPOXOBA-
TOr0 TPEXCAOHHOI0 Pe3uHO-
BOr0 Mara TOJIMHOH 3 CM,
YCTAHABJAHBAEMOro noja
CIVIOMIHYIO IUIMTY TOJIUIMHOH

40 cMm

]OKTaﬁa co cpcanereoneTpu- | flonmoanntenbHas 3 gek-

iy . f
yeckoi uacrototi. T'u TUBHOCTL AL ab

efufp

16 —7
31,5 | 5
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6 METOIbI HBMEPEHUS U OLIEHKU
BUBPAILIMU B NIOMEIIEHUAX XXUJIBIX
U OBINECTBEHHBIX 3TAHUH
OT IBUXEHUSA NMOE310B
B METPOIIOJIUTEHAX

6.1 Ob0mnue nmonoxenus

6.1.1 BuOpauus, coznaBaeMass B [MOMELLEHUAX
KUJBIX U ODLECTBEHHBIX 3aHUM OT ABHIKECHHMS T10-
€300B B METPOIOJUTEHAX, HOCUT HEIOCTOAHHLBIA
[PEPbIBUCTHIA XapaKTep C BbIPAXKEHHBIM ITIpeobiia-
NaHUEM CHIrHasla B nosioce 4yactoT 22,5—90 Iy
U MOBTOPSAETCA C NIEPHUOOM, OINpPEAENSIEMBIM I'pa-
(PUKOM IBUXKEHHUS TMOE3NO0B.

6.1.2 M3mepaeMbpiMU napaMeTpaMy BUOpauMu
B COOTBETCTBUU C HacTtossluuM CBOJOM IpaBHII
ABJSIIOTCA:

KOPPEKTUPOBAHHOE CpEAHEE KBaIpaTUYECKOE
3HaYE€HUE BUOPOCKOPOCTH V, M/C;

CpeaHue KBaJApaTHYECKUE 3HAYyeHUSd BUOpoO-
CKOPOCTH v, M/C, B OKTABHBIX I10J10CAX CO CpeAHE-
reoMeTpyudyeckuMy 4yacroramu 16 I'u, 31,5 Ty u
63 I'w.

BecoBble KO3(hPULHMEHTHI KOPPEKLIUH IS BEP-
TUKAJABHOI0 U rOpU3OHTAJbHOI'O0 HAIIpaBJIEHUU
npuHumMalotcs no ['OCT 12.1.012 s ciayyas o6-
el BUbpauuvu.

6.1.3 KoHTpomnio BUGpaUMK OT IBHKEHUS I10-
€3/10B B METPOTIOJUTEHAX JOJDKHO NPEALLIECTBOBATD
onpeaeyeHue BIUIHUS GOHOBOU BUOpauuu. Ecau
CUTHaJI, pETHCTPHUPYEMBIH TPH ITPOXOXIACHHUHU ITO-
e371a, HE BbLICJISIETCS HaJ YpOBHEM (DOHA, OLIEHKY
BUOpaLMU OT ABUXKEHUS 110€300B B COOTBETCTBUHU
C HacTos1uM CBOJOM NpaBUI BBHIOJHUTD HEJb3S
(cM. 6.4.1.6).

6.1.4 Ouedky BUOpauuy MPOBOIST MOCpPE.-
CTBOM COMOCTaBACHUS pe3yJAbTaTOB U3MEPEHUH C
NOMNYCTUMbIMH 3HAYEHUSIMU MAKCUMAJIBHBIX U 3K-
BUBAJIEHTHBIX KOPPEKTUPOBAHHBLIX BUOPOCKOPOC-
TeH, MAKCUMaNbHbLIX U 3KBUBAJICHTHbLIX BUOPO-
CKOPOCTEH B OKTABHbIX MMOJOCAX CO CPEAHErEOMET-
pudecKUMMU yacTotaMu 16 T'u, 31,5 Tuu 63 I'u no
CHull 32-02.

6.1.5 OueHky BUOpaUMKU OT ABUXEHUS MOE3-
10B B METPOMNOJUTEHAX B TOMELLEHUAX XUJIbIX 3/1a-
HUIA HEOOXOAMMO NPOBOAUTH AT HOUHOTQ BpEME-
Hu. OnpeaensiolwmumM B 3TOM Cliydae SBAAETCS MaK-
CUMaNbHOE 3HauYeHUe BUOpockopocTU. MaMeperus
BUOpaLlMK NONYCKAETCS] MPOBOAUTDL B IHEBHOE Bpe-
MSl C v4eTOM TpeboBaHUit 6.1.3.

Jns nHeBHoro BpeMeHU BUOpaLUsi oLeHHUBa-
€TCA TOJILKO B MOMELUEHMUSIX OOLIECTBEHHbIX 31a-
HUH, B XXUNbIX 31aHUSIX — B CJiyyae 0CODOU HeoO-
XOOUMOCTHU. [Ip1 3TOM U3MepeHUsT BUOpaLMHU Mpo-
BOAATCS, KaK IMpasu0, B NMepHUOIbl HaUboOiee HH-
TEHCUBHOIO ABHMXEHUS TMOE310B.
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6.2 CpencrBa usMepeHUH

6.2.1 Cpeacraa UaMEpeHUN BUOpALMU JOIXK-
Hbl cOOTBeTCTBOBAThL TpeboBaHusM [ OCT 12.4.012
U UMETH AEUCTBVIOLUEE CBUAETENLCTBO O IMOBEDP-
KE.

6.2.2 JIns u3MmepeHHUs1 KOPPeKTUPOBAHHOIO
3HAUEHHUSA BUOPOCKODOCTU CAEAYET MPUMEHSTh
CpencTBa U3MEpPEeHMH, ODECrneYyrnBaloLLUE HacTOT-
HYIO KOPPEKLUIO B BEPTHKAILHOM U TOPU3OHTAJIb-
HOM HamnpaBjleHHUIX AJisg obled BUOpauUM 1o
[OCT 12.1.012.

6.2.3 J/Ing BbIMOJMHEHUS YACTOTHOrO aHanMia
CJIEAYET MPUMEHATh annapartypy, YAOBJIETBOPSIO-
wyto tpedboBaHusiM F'OCT 17168. PekoMeHayeMbli
[I€pEYEHb COBPEMEHHBIX LUN(PPOBLIX AHAJIU3ATOPOB
[TPUBEAEH B NMPHJIOXEHUH .

Jlonyckaercs npenpapuTesibHas 3aUcCh CUTHANA
Ha U3MEPUTENBbHBIF MAarHUTOQOH C I1OCIEAYIOLEH
00pabOTKOW 3anucaHHOM HHPOPMALIMH.

6.3 YciaoBua 4 npasuiia NpoBeaeHus
H3MEpPEeHUH

6.3.1 M3mepenue BuOpauuu cienyer MpOBO-
OUTb B TPEX TOYKAX Ha IOJy IOMEILUECHUS, YIalEeH-
HBIX APYT OT Apyra 4 OT CT€H HA paCCTOSTHHUE HE
MeHee 1,5 M, ITpy 3TOM OJlHA TOYKA HOJI)KHA pac-
NoJjlaraThCs B LIEHTPE TEPEKPbITUSI. BepxHee 110-
KpBITUE Mona (I1acTUK, JTMHOJNIEYM, MMapKET U Ap.)
NOJIKHO TUIOTHO IMPUAETaTh K HECYUIEH KOHCTPYK-
LIUU B TOUKE U3MEPEHHUSI.

6.3.2 B xaxnoif Touke u3zMepeHue BUOpanuu
OCYLUECTBJISIETCS. IO TPEM B3aUMHO IEpPNEeHIAUKY-
JIIPHBIM HaIlpaBeHUSIM: BEPTUKAIBHOMY (OCh Z, —
NEPHEHAUKYASIPHO NOJY) U JABYM TFOPHU3OHTab-
HbIM (OCh X — IepIIeHAUKYJIIPHO, OCh Y — Iia-
paJlIeNIbHO TPAacce METPOIIOJIUTEHA).

6.3.3 BubponpeobpazoBatenb JOMKEH ObITh NMPU-
KperieH ¢ MOMOLUBIO pe3bboBOro COeAUMHEHUS K
[TOBEPXHOCTU NMpoMexXyToyHOM atgopmbl o [ OCT
12.1.012 nnu cransHoro aucka no MP 2957-84 [6].
Hns opueHTaUMM ONHOKOMITOHEHTHbLIX Npeoodpa-
JOBaTesie B Pa3HbIX HarpasaeHUAX AOMYCKaAeTCH
NPpUMEHATL KYOUk M3 nerkoro critasa no TOCT
12.1.012.

6.3.4 Ina ymenbwieHus kabenvHoro 3ddexra
NMPUCOEAMHACMbII K BUOpONpeoOdpa3oBaTe/ilio Ka-
Oenb noJIXKeH ObITh 3/1aCTUYHO NMPUKPENIEH K He-
MOABUXHBIM TOYKaM 4yepe3 fIpOMEXYTKHU He Donee
1,5 M.

6.3.5 [1pu nposBeneHn n3MepeHUt Ha NpUOO-
pe NO/XHA ObITh YCTAHOBIEHA AMHAMUYECKAS Xa-
PaKTEpPUCTUKA «MeIEHHO» (T = | C).

6.3.6 MiamepeHust crneayeT BbIMOJIHATD B [TEPH-
Obl BpEMEHHU, XapaKTePHU3YIOLIKECS OIHUM PEXKMU -
MOM ABHXEHHUS MOE3108.

20

ITpumep— llepuon HauboJIEE UHTEHCHBHO-
ro ABUXEHUA [10e340B MO NUHUAM MOCKOBCKOro
METporoJiuTeHa: ¢ 74100 9 4y unu ¢ 16 4y 1o 19 4
aHeM ¥ ¢ 6 4 10 7 4 Houblo (Tabauua U.1).

[MpumMedyaHHe — PexuM ABUXCHHUS NOEC3I0B, B
KOTOPOM MPOBOOAT M3MEpPeHHs, 0603HAYaoT aanee yepes !
3TO 0003HAUCHNUE UCTIONBLIVIOT B KAUECTBE BCPXHEro UIHALKCA
VTSI COOTBETCTBYIOLIMX ITOMY PEXHMMY BCAUWUYUH BHUOPOCKOPO-
CTH.

JonyckaeTrcs npoBeneHUe U3MEPEHUN B Nepy-
O1bl BpEMEHU, COOTBETCTBYIOLLME PA3NIUUHbIM pe-
KUMaM IBHXEHUS MOE300B U, MPHU HEOOXOAUMOC-
T, — BO BCEX MPEANMUCHIBAEMbIX IPAPUKOM pe-
XKMMax ABHUXEHUS MMOE300B B JHEBHOE MU HOYHOE
BpEMS.

6.3.7 BpeMst uamepeHus T DOJIXKHO ObITb J10-
CTaTOYHBIM IS PerMCTPALIMM HEMpPEPbIBHON BbI-
Oopku, BriOuyawwen He MeHee 10 coObITHH
MPOXOXIACHUA rnoesna. BpeMsa uaMepeHus pasdu-
BaeTCA Ha lejloe 4yucao N 3JeMeHTapHbIX HH-
TepPBajOB (TAKTOB) NPOAOJIXKUTECABHOCTHIO 30 ¢
(T, =30x Nc=0,5Nmun.).

3a kaxnpli 30-CeKyHAHBIM TaKT PETrHCTPUpY-
eTCH MAaKCHUMAaJIbHOE U3MEPEHHOE KOPPEKTUPOBaH-

HOe 3HayeHue BUbpockopoctH v, i= 1,2, .., N

U, IPU HEOOXOOMMOCTH, MAKCUMAJIbHbBIE U3MEPEH-
Hbl€ 3HAYEHUSI BUOPOCKOPOCTHU B OKTABHbIX M10J10-

cax 4acToT v,{”-, i=1,2 ... N k=1, 2 3.

6.3.8 1o u nmocine npoBeAeHUS UBMEPEHHUH Clie-
AYET BBLITOJHATH KUIUOPOBKY CPEACTB U3MEDEHHIA
B COOTBETCTBUU C MHCTPYKILIUSIMHU IO UX IKCILYa-
Tauuu. Ecnu pe3ynsTaThl KUITMOPOBKU pa3nnyaT-
cs Oonee yeMm B 1,4 paza (3 ab), namepeHus sub-
pallMU caeayeT MOBTOPUTh.

6.4 O6paboTka pe3y1bTaTOB H3MEpPEHHIH

6.4.1 O6paboTka pe3ynbTaToOB U3MEPEHUM KOp-
DEKTUPOBAHHbIX 3HAYEHU U

6.4.1.1 [lo pe3yabTaraM M3MEpeHUH omnpeje-
NA10T HauboblIee MAKCUMAIbHOE KOPPEKTHPOBAH-

~/

HO€ 3HayeHue BUOPOCKOPOCTH V... 33 BpPEMs W3-

MepeHUA o dopmMmyne

max

o = max {ﬁf} i=1,2,...., N, (6.1)

rae ¥ — MaKCHMaJibHOE M3MEPEHHOE KOPPEKTH-

POBAHHOE 3HA4Ye€HHWE BHUOPOCKOPOCTH
Ins 1-ro Takra,

N — yqucno 30-CeKyHOHbIX TAKTOB 3a BpeMS
U3MEPEHUS.

6.4.1.2 BrioensitoT TOYKy U3MEpPEHUs ¥ HAMpas-

f

max AMEET HAMOOJIblLIEE 3Ha-

JIeHUue, A1 KOTOPbIX v



yeHue. JanbHenwyo odpadoTKy U OLEHKY BUOpa-
MUK (a TAKXKE UZMEPEHUE CIIEKTPAJbHBIX XapaKTe-
PUCTHK) BbIMOJHSAIOT TONKO 1St BBIOpAHHbIX TOY-
KM ¥ HanpasieHUs U3MEpeHUus.

~/
6.4.1.3 3uauenrue Vax

CTBE€ MAKCUMaJIbHOTO KOPPEKTUPOBAHHOIO 3Haye-
HUS BUOPOCKOPOCTH 3a BpeMs OLEHKWU BUOpaLIU-
OHHOI'0 BO3AEUCTBMS, KOTOPOE CPABHUBAIOT C HOP-
MATUBHbIMH 3HauYeHUsiMU o CHulII 32-02.

6.4.1.4 PaccuuThiBatoT CpeaHee KBaapaTuyec-
KO€ KOPPEKTHPOBAHHOE 3HAUEHUE BHUOPOCKOPOC-
TH 34 BpEMs M3MEPEHUS 110 hopMyJe

NPUHUMAIOT B Kaye-

) TN
V]IGH s \_N_Z(v:()zﬂ (62)

rae ﬁf u N — Te XKe& BENIUUYHHbL, YTO B opMmye

(6.1).
6.4.1.5 PaccuuThiBaIOT cpeaHee KBaapaTuyec-
KOE KOPpPEKTMPOBAHHOE 3HAaYeHHE BUOPOCKOpPOC-

~/((OH)

TH ¢poHA Vr * ', COOTBETCTBYIOLUEE BPEMEHU OT-

CYTCTBHUSA MOE3A0B 33 BpeMs UBMEPEHUS, 1O QPOPp-
MyJie

N-n
~{(don) _ l 4 ~_l 2

rae ¥/ 1 N — Te Xe BEJIUYMHEL, YyTO B (OpMYyJie

(6.1);

N — YHUCI0 COOBITHH IMPOXOXIACHUS MO-
€314 32 BpeMsI U3MepeHust 1 ; LUITPHX
Y 3HaKa CyMMBbI O3HA4aeT, YTO y4Yu-

THIBAIOTCH JIMIUL T€ 3HAUYCHUS

P s
KOTOpbi€ ObLIW 3aperuCTpUpPOBAHDI
B MHTEPBAJIbl, KOrAa IPOXOXKIACHUE

[1oe3na OTCYTCTBOBANIO.
6.4.1.6 PaccuuThIBalOT 3KBUBAIEHTHOE KOPPEK -
TUPOBAHHOE 3HavyeHue BUDPOCKOPOCTH Vv, 3a Bpe-
Mt olleHKU (16 4 AHeM, 8 4 HOYbIO) Mo (f)opmyne

rB,ﬁﬁ- npu 0,5 <$'T(d’°”)/‘?§~ <0,8 (6.4)

1
LH " it

Vo=
~ ~l{hoH) ; =/ ?
Covp,mpu v T /vy, <05

rae B,=1 1and OIHEBHOro BPEMEHW OLEHKM
B, = 0,8 nns HOYHOTO BpeMEHMU
OLIEHKH; 3Ha4Y€HUE MMOCTOSAHHOM (|
onpeneniercs B 3aBMCUMOCTU OT
rpayuKa IBHXXKEHUS MOe3[0B U pe-
)KMMa ABUXEHUS [, B KOTOPOM IpO-
BOAATCSA U3MEPEHMUSA, 10 NMPUITOXKE-
HUto H.

CIT 23-105-2004

JlonycKaeTcsi BbIYUCAEHUE 3KBUBAJIEHTHOTrO
KOPPEKTUPOBAHHOIO 3HaYeHUs 1o gopmyne (6.2)
[pU YCJOBUU ONpeEaesieHUS CpelHUX KBaapaTuyec-
KUX KOPPEKTUPOBAHHLIX 3HAYEHUN BUOPOCKOPOC-

|
TH Vr 3a BpeMs M3MepeHus no 6.4.1.4 nna Bcex

NMpeAnNUCAHHbIX [PAMUKOM PEXUMOB ABHXKEHUS 11O~
e3/10B B AHEBHOE U HOYHOE BpeMsl CYTOK.

6.4.2 O0OpaboTKa pe3yabTaTOB U3MEPEHHUHU
CIIEKTpaNbHbIX 3HAYECHUN BUOPOCKOPOCTH.

[Ipy HeoOXOAMMOCTH BBLINMOJHEHUS CIIEKT-
panbHOro aHanuza (cM. 6.5.2) o0paboTKy pe3ynb-
TaTOB U3MepeHU i nposoasar no 6.4.1.1—6.4.1.6 ¢
3AMEHOUW KOPPEKTUPOBAHHBIX BEJIUYUH HA BEIU-

-] =l  ~l  ~l(hoH) =~
YUHBL Vis Vmaxs Vo Vi s Veq ob03HavawHMe Co-

OTBETCTBYIOUIUE 3HAYEHHUSI BUOPOCKOPOCTH B OK-
TaBHBIX [10JI0CAX CO CPEJAHEreOMETPUYECKUMH Ya-

crotamu 16 Tu (k=1), 31,5 Tu(k=2) u 63 I
(k = 3).

6.5 Ouenka BUOpaUHOHHOIO BO3JEHCTBHA

6.5.1 CHayana OLEHKY NMPOBOAST MO KOPPEK-
TUPOBAHHBIM 3HAUYEHUSM BUOPOCKOPOCTH:

...] ~ ~ —~
- OPU  Vyax < Veg zon /2.1 Veg < Veg.aon / 2,1

TpeOOBAHMUS CAHUTAPHBIX HOPM BBIMOJIHEHBI;

~] - ~ ~
- TIPU Vg > Vyoq WIH V,, >V, 100 TpEOOBA-

HAUA CAHHUTAPHbBIX HODM HC BbIIIOMHCHDLI.

SHAYEHUSA Vyon U Ve, jon MPUHUMAIOT MO TA6-
auue 3.1 CHull 32-02.

6.5.2 Ecnu ; v

Vion / 2,1 < Viax S Von UIMUu

ar

Veg.non / 2,1 < Vey £ Vey 1on, BBIBOL O COOTBETCTBUH

MJIN HECOOTBETCTBUM BUOpaLMM TpeOOBaHUAM Ca-
HUTAPHBIX HOPM J€MaI0T MO pe3yJabTaTaM OLIEHKHU

/

3HAYEHU U Viax

U V., BOKTaBHbIX IOAOCAX CO CPEA-

HereoMeTpudeckuMHu dyactotamu 16 T'u, 31,5 Tu u
63 Tu:
z

- IPU Vgaxk S Vaon ¥ Vegk < Veg.zons k=1,2,3

TpeOOBAHMU CAHUTAPHBLIX HOPM BbIMIOJIHEHHI,

! -

JIMO0 M3 TpeX OKTABHbLIX MOAOC TpeOOBAHUSA CaAHU-
TApHbIX HOPM HE BbIMOMHEHDI.

3HAYEHUA v, M Veg.non TPHHHUMAIOT 110 TabU-

ue 3.1 CHull 32-02.

6.6 Ilpencramiexnue pe3y ibTATOB

Pe3ynbTaThl U3MepeHU oPOpMASIOT NMPOTOKO-
JIOM, KOTOpbIH OOMXEH COAEPXKATh CJACAYIOLUHUE
CBEICHMUA:
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- OpraHu3aumsd, MpoBOAUBULIAA U3MEPEHUS,

- JTUHUA METPONOJMTEHa, Moe3aa KOoTopou
ABASAKOTCA UCTOYHUKAMHU OLEHUBAEMOHW Bubpa-
UM,

- MECTO MpOBEAEHUSA HU3IMEPEHUH (3IaHUE,
3TaX, KBapTHUpA);

- IaTa ¥ BpeMA NpOBEACHUS USMEPEHUH;

- CpeAcTBa U3MEpEHUM (rpubop, THUN, 3aBOM-
CKO HOMep, CBEAECHUSA O rOCIOBEPKE);

- MJIaH NMOMEWEeHNs ¢ HAHECEHUEM TOUEK U3-

MEPEHUH;
- P€3yNALTAThl U3MEPEHHNH KOPPEKTUPOBAHHBIX
BUOpOCKOpoCTEN (OCUMLIOrpaMMa, €CNIY CHUMa-
nach, BpeMq uaMepeHus T, yucao N 30-cekyH-
OHBIX TAKTOB, Ta0O/MMLIA MAKCUMaJIbHBIX U3MEPEH-
HBIX KOPP<KTHUPOBAHHbIX 3HAYEHUN BUOPOCKO-

=
pOCTH V; , HOMEP TOYKU MU HAMpaBJIEHUE, B KO-

22

TOpOM 3aperucTpupoBaHa HauOoJibLiag BHUOpa-

LHUS);
- BpeMs OLIEHKH (neHb, HOYB);
- pe3yJibTaTbl 00pabOTKHU MAKCUMANbHBIX U3-

MEpEHHbIX KOPPEKTUPOBAHHbBIX 3HAYE€HUHA BMOpPO-

~ | ~f  ~I(doH) = .
CKOpPOCTHU (vmax:vﬂnav ":1)0 :veq):

- P€3yAbTaThl OLIEHKHU 110 KOPPEKTUPOBAHHBIM
3HaY€HHUSIM BHOPOCKOPOCTH;

- NIpU HEOOXOAHMMOCTH, pPe3yJabTaTbl HU3MeEpe-
HUil, 0OpabOTKM U OUEHKHU 3HAYEHHH BUOPOCKO-

I/ / I(¢doH)
pocTH (V; ,Vmaxk,vrmk,vy;ﬁo 1v€qk) B OKTaBHBIX

[0JIOCAX 4acToT;
- 3aKJIIOYEHHE MO pe3yabTaTaM OLEHKH;

- NOANMCH JIUL, MIPOBOAUBILIKX U3IMEPECHUS U
OLIEHKY BUOpALIMOHHOIO BO3ACHCTBHAL.



[TPUITOXEHHUE A

(pexomendyemoe)

OU3NKO-MEXAHUYECKHNE CBOUCTBA TPYHTOB
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Tadonuua Al — 3nayenua ynpyrmx, MaccoOBbIX H JHCCHIIATHBHBIX MAPAMETPOB PA3NHYHBIX IPYHTOB
(BCH 211-91) [5]

e =i

I | CKOpoCTh CKOpOCTb
| pacrmpocTpaHEHHUs! | PacrnpoCTPaHEHHS
. [1noTHOCTH [IPOAONBHBIX MONepPeYHbIX KosdduuueHr
aUuMCHOBAHHE FPYHTA
yIIPYruX BOJIH YIIpYrux BO TH MOrJOLIeHUA
KI/M’ M/C M/C
HaceinmHO# rpyHT, VILTOTHEHHBIH! CO cTe- | 1600 I 300 100 0,1
‘HCHMO snaxHocty G < 0.5 |
[ecok XpyrnHbiA U cpeaHel KPYNMHOCTH | 1700 500 150 0,1
CO creneHbo BaaxHoctu G < (0,8
| — _ - _ . o
CYriMHOK TYTOMAACTHYHLIA U MJIOTHO- § 1700 600 250 0,15
[TAaCTUYHBIU l
[1MHa TBepaad U noJyTBepaas 1700 1500 350 0,15
Jlecc, necCOBUAHBIA CYMAUHOK MPU MO- 1500 400 150
KasaTtese npocagouyHocty 1 = 0,17 |
. - — e - ] —— —— — —
[ pYHT DU OTHOCUTEJIbLHOM COAEPXAHUU I 1000 200 80
PACTUTEJbHBIX OCTaTKOB g > 0,6, Topd |
- _ _ | - —
Mnbl cynecyaHble, TMUHHUCTDBIE ‘l 1500—1800 1100 300 0,2
- - _ . __ l - - —
BopoHachilLeHHbIA TPYHT HUXE YDOBHA 2000 | 1750 250 0,1
IPYHTOBBIX BOJl MPU CTEIIEHU BJIAXHOC- |
™m G > 09 ]
lHaCbmeIe PbIXJ1blE [TECKH, CYIIeCU, CYT- | 1400—1700 | 100—300 70—150 0,1—0,2
JUHKU Y IpYyrue HeBOAOHACBILIEHHbIE
[PYHTBI
— — — — 1 — e e
[paBenuCTO-MECYAHDIE 1600—1900 200—500 100—250 0,1
[Tecyalble ManoBnaxHbie 1400—1700 150—900 130—500 I
To xe. cpeaHeil BNaXHOCTHU [600—1900 250—1300 160—600
To xe, BogoOHaCbiLLIEHHbIE 1700—2200 300— 1600 200—800
1-— a -— 4 — S— - - — _— - - e
Cvrneent 1600—2000 300~—1200 120—600
— - —— P e e e e e i ———— — — .-41—-—-——_—-—_
lemHHKH 1600—2100 300—1400 140—700
| TAMHUCTbIC BAAXHbBIE, TUIACTHYHbIE 1700—2200 500—2800 | 130—200 0,2
— U S
To xe, NIOTHbIE, NMOAYTBEPAbIE 1900—2600 2000—3500 1100—2000 0,15
JlecC U NeCCOBUAHDBIC IPYHTHI 1300—1600 380—400 130—140 0,15
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Oxonuarnue mabauust A. I

HaumeHOBaHUe IpyHTa

Meprenb

[TecyaHUK pbIXJIBIT

To xe, rUIOTHBIN

To xe, cunbHOBBIBETPEHHbIHN

N3BeCcTHAK NpOYHBIN

I'nuHucroie ciraHLbE

M3sepxeHHbIe U METAMOPPHYECKHE TTO-

[larotHOCTD

KI/M?>

[TOTYCKAJIbHbBIE U CKAJIBHBIE [TOPO/Ib]

L Y e

MpPONONbHbIX
YIIPYTUX BOJIH

M/C

poabl (rpaHHT, rHeuc, 6a3anbr, Auadas

U Np.) TPEUIMHOBATHIC

To xe, HeTpelnHOoBaThIe

kil

24

1800—2600 1400—3500
1800—2200 1500-2500
2000—2600 2000—4300
1700—2200 1000—3060
20003000 3000—6500
2000156-6“ 2000—5000
2400—3000 3000—5000
2700—3300 “:OOO———6500

CKOpOCTh I CKOpOCTh |

PacrpoCTpaHEHUs |

pacrpocTpaHeHUs
nonepeyHbiX
YyNpyrux BOJIH

M/C

KoadppuuumeHt

NOrNOLUCHHNA i

800—2000

800—1700

1100—2500

600—1800

1500—3700

1700—3000

2700—4300

0,05

12003000 0,05—0,1 l

0,05—0,1

J

0,03—0,05
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[HPHUJIOXEHHWUE b

(pexomendyemoe)

PACYET 3HAYEHUU BUBPOCKOPOCTH HA [TOBEPXHOCTHU I'PYHTA BbJIN3A
[IEPEFOHHbBIX TOHHEJIEHA

OnpenencHue BeIUYUH BUOpPALIUKM NMOBEPXHOCTH IPYHTA NPOBOANUTCH B COOTBETCTBUU C pa3fciaMu
4, 6 HacTodAwero Ceoaa rpaBuil.

HeobxoauMo 3anath Claeayiolmue MCXOAHbIe JaHHbIe:

e BEJIMYUHBI BUOPOCKOPOCTHU JTOTKOBOM 4acTH O0ONEeNKU TOHHES, ONpenesisieMble B OKTaBHBIX [TOJIO-
cax (tabnuua 3.2) Uiu HENoCcpeacTBEHHO C yyeToM 4.3 HacTtosiero Csoaa nNpaBMA;

e [TApAMETPLI TPYHTA;

e NTapaMeTpbl 00AENKH, BKIIIOYAS TEOMETPHUYECKYIO (POPMY U pa3Mephbl, MACCOBbLIE U YIIPYTHE XapaK-
TEPUCTUKU MaTtepuana obaenKu;

¢ JAHHBbIE O IMYOUHE 3aAJTOXKEHUSA TOHHEAS U PACCTOSSHUE OT OCU TOHHENSI 10 KOHTPOJBHOM TOYKH.

IIpumep pacuera

OnpeneauTb aMIUIMTYAbl BUDPOCKOPOCTH Ha IMOBEPXHOCTHU IPYHTA, BO30OYXKIaeMOTO ABUXEHUEM I10-
€310B METPOIIOJUTEHA B TOHHEJE C [JIYOMHOH 3aJloXEeHUSA 12 M OT OCHOBAHHUS JIOTKA A0 [MOBEPXHOCTH.
CTpPOEHHME NMYTH — TUIIOBOE (IepEeBIHHbIE WIMANbl, YTOIUIEHHbIEe B 0eTOH). KOHCTpYKUMS 004e/IKHU TOHHENS
— LIeIbHOCEKLIMOHHAS Xene300eToHHas (npunoxeHue I Hactosuwero Ceoaa nmpaBun, pucyHok 1.2). ['eo-
oruyeckKas o0CTaHOBKAa — CYDJIMHOK TYTOMJIACTUYHbBIN ¢ IOTHOCTHIO 1700 Kr/M>, CKOPOCTSIMU pacipoc-
TPAHEHUS MPOIOJLHBIX U MOINEPEeYHBIX BOJIH COOTBETCTBEHHO 600 1 250 M/Cc M IexpeMeHTOM 3aTyXaHUS BO
BCEM HOPMUPYEMOM AMana3oHe dactort 0,1.

3aBUCUMOCTH MAaKCUMaNbHbIX BEJMYMH BUOpaLUUU B OKTaBHbIX AuanazoHax 16, 31.5 m 63 Iu ot
PACCTOSIHUA OO CTE€HBblI TOHHENS (B IUIaHe) IPUBOASTCS COOTBETCTBEHHO Ha pucyHkax b.1 — b.3. Bce
pacyeThl IMTPOU3BOASATCS IS MAKCUMaJIbHbIX 3HAYEHU N BUOPOCKOPOCTH.

Ha Tex e puCyHKax NpUBOASTCS MUISI CPAaBHEHUSI HOPMAaTHBHbIE 3HAYEHHUSI BUOPOCKOPOCTH ISl KU -
JBIX 3JAaHUHU B HOYHOE BPEMS CYTOK.

[Tepexon K 3KBUBaJIEHTHbIM 3HAYEHUSIM TIPOU3BOAMTCS 1O bopMyJie, ripeacTaBieHHOM B 6.4 HACTO-
quiero CBOAAa MPaBUI ¢ YYETOM PEANbHOrMO peXuMa ABUXKECHUSA MMOE3N0B HA paccMaTpUBaeMOU JMHUU
METPOIOJIMTEHA.

PacyeT pmaet cienyiolue pe3yabTaThl:

Yaanenue 10 M 16 Ty — 1,4- 107 Mm/c, npeBblilenue coctasnseT 2 ab;
31,5Tu — 1,2 - 10" M/c, npessitlieHue cocrasnsieT 21 ab;
63Tu — 6,410 m/c, npesbilueHue coctasisaeT 15 ob.

KoppekTuposannas senuyuHa — 3,5 - 10 M/c, npessilieHue coctasnsieT 9 nb.

Yoanenue 20 M 16 Ty — 7.3 - 10°® M/c, npeBbllueHUE OTCYTCTBYET;
31,5Tu — 4,9 - 107 m/c, npessiieHue cocrasnsier 13 ab;
63Ty — 1,7-10° M/c, npesniieHue cocrasnseT 4 ab.

KoppexktuposatdHas senuuuHa — 1,3 - 107> m/c, npeBuilueHue coctasnser 2 ab.

Jnsi CHUXKEHUS BeJIMYUMH BUOpaLMM B YACTOTHbIX OKTaBHbIX Auarna3zoHax 16, 31,5 u 63 'y MoryT ObITh
UCMONB30BAHDbI MIUTHl XECTKOCTH B OCHOBAHUHM U MEPEKPbITUM TOHHENs B KOMOMHALUKM CO CTEHOW B
[PYHTE, NpUaerariuei K cteHe odbaenky €O CTOPOHbl PACYETHBIX TOYEK. 3a4a€M TOJLLUHY [UJIUT U CTEHBLI B
rpyHTe, paBHvio 40) cM. PacueT MakCUMaNbHbIX KOPPEKTUPOBAHHBIX BEJIUYUH BUOPOCKOPOCTHU MPUBOAMT K

CNEAVIOLUM pe3yJ/ibTaTaM:

Yaaneuue 10 M
KoppextupoBanHas senuuuuna — 1,1 - 10 M/c, npesbllieHHE OTCYTCTBYET.

YnaneHue 20 M
KoppexTuposaHHas BenuunHa — 4,0 - 10 M/c, npeBsilieHUE OTCYTCTBYET.
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v+ 10% m/c

__—___—____—___3

I S it A —

0 3 10 15 20 25 30 35 40 435

| — BepTHKanbHas cocTaBnagolas; 2 -— ropUM3OHTAIbHAA cocTaBisdolad; 3 — HOPMaTUBHOE 3HaueHHUeE

Pucynok b.1 — 3aBUCUMOCTb MAKCUMaNbHOM BEIMYNHBI BEPTHKAJIBHOW U TOPU3OHTANbHON COCTaBNAAIOWIMX BUOPOCKO-
POCTH V OT pacCTOSAHUSA A0 TOHHeNsA / B OKTaBHOM Auamna3oHe 16 'y

v-10°mM/c
300,00

200,00

100,00
""I-...\_‘ _—
0,00 ———— I, M
0 10 20 30 40

I — BepTukanbHas COCTaBAAIOILAA; 2 — IOPH3OHTANbLHAA COCTaBMAIOWIAs; J — HOPMATHBHOE 3HAYECHME

Pucynox b.2 — 3aBUCHUMOCTb MAaKCUMaNBHO BETHYUHBI BEPTHUKANLHON K FTOPU3OHTAIBHOM COCTaBRAAIOILUX BUOPOCKO-
POCTH vV OT PAacCTOAHMUS N0 TOHHe s [ B OKTaBHOM AuanasoHe 31,5 ['u
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v+ 10%m/c

200

180

160

140

120

100

30

60

40

] — BepTUKaNbHasa cocTaBiadwowan; 2 — ropu3oOHTaAbHAsA COCTaBasolas; J — HOPMAaTUBHOE 3HAYEHUE

Pucynox b.3 — 3aBUCHMOCTb MaKCUMaabHOU BEJUYHHBI BEPTUKAIBHON U TOPU3OHTA/ILHON COCTABJISIIOLIMX BUOPO-
CKOPOCTH V OT PacCTOSIHUS J0 TOHHEJs1 / B OKTaBHOM Auana3oHe 63 ['u
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[NPUJIOXKXEHHUE B

(chpagouroe)

FOPEKTUBHOCTh HEKOTOPBIX BUBPO3AIIIUTHBIX YCTPOUCTB

Ta6bnuua B.l. — 3nayenus 3pPeKTUHBHOCTH HEKOTOPHIX BHOPO3AIMUTHLIX YCTPOHCTB

SdDeXTUBHOCTD AL_JW BUOpo3alwMTHOro ycrpoiictBa (nb) B okTaBax
Tun subpo3aliUTHOrO YyCTPOUCTBA

16 Tuwu 31,5 'y 63 Iy
YcTpolcTBa B PEAbCOBBIX CKPEIICHUAX 3 5
bannacrtHoe KOpPLITO HA aMOPTH3aTOpax 8 13
Xene3obeToHHbIE paMbl, onnpammnccai 9 13
Ha aMOPTU3aTOPbI
[TommumnanpHble aMOPTU3HUPYIOUWIHE PO- ~0 8
KJNagKH 4
XKene3o6eToOHHBIE JieXHH ~( 13
[TnauThl XecTKOCTH B 0CHOBAHUH B ocHoBaHUU U B ocHOBaHUH B ocHoBaHuUM U
COHHENS NepeKphITUH ' TOHHEJS [IePEKPbITUH

Tomuunua, M TOHHENS TOHHEJIA

0,2 3 5 ‘ 2 4

0,6 6 10 6 9

e — -

11

0,3 7 12 ‘ 7

[MpenctaBneHHble B Tabnuue B.1 3Hauenust sdpdextuBHOCTH AL,y BBIYUCIAIOTCA MO (POPMYyIIE

MEPOIMNPUATUS B OKTaBHOM MOJIOCE CO CpeaHereoMeTpuyeckoi yacroror 16, 31,5 unu 63 T'u.

V

. ° 3AECb V U V.. — aMIUIMTyla BAOPOCKOPOCTH 6e3 yyeTa M C y4eTOM BMOpPO3aLIMTHOTO
B3M
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[HPUITOXEHHUE

(chpaeoutoe)

KOHCTPYKHMUH TOHHEJBbHBIX OBAEJNOK, TIOTKA 1 BEPXHEI'O CTPOEHUA ITYTH

90 5007
100 !f! L 250
: 5155
5370 |4 200 -
4280 650

300 [ 240

e [
!
——— 4680 4940
[leperoHHbLI TOHHEND
a) U3 COOpPHBIX X/0 ONOKOB 0) HeNbHOCEKLMOHHBIN

B) U3 COOpHBIX X/0O OMOKOB ) C YYIYHHOUN 00JenKoH

Cb MPABOro MnyTH

r
|

1) CABOEHHbIA OEPEroHHbIA TOHHENb U3 COOPHBIX X/6 OnOKOB

Puc. I' 1 — KOHCTpYKUMHU TOHHENBHBIX 004€10K
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30

a) [lopu3oHTaNbLHAA OCb TOHHENS
I
, R 2500
IleperoHHbBIN TOHHEABb € YYTYHHOH 004enKoH
6) [opu30HTa/NBLHAA OCb TOHHENA
[TeperoHHbIit TOHHENb ¢ Xene306eTOHHOIK 06nenKOoH
B) r)

Ocb nyTH

L

[leperotiibld TOHHEAR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>