Bourunciienusi mapamMeTpoB BO3AYIIHBIX BOJIHBI C:KaTHsl Ha 3aJaHHOM paccrosiHud R (100 m) ot
neHTpa odaaka TBC
(4acTHBI 0TYET)

Hcxonnbie 1anHbIe:

HaumenoBanue oObekTa:

HaunmenoBanue BemectBa:  mponad npumep npuka3 137 I'T C3HS
MounsipHas macca, kr/kMoine 44,097

Macca TBC yuacrtBytomero B ropenue, kr -~ 8000,00

Koaddumuent yuactus 1

Konuenrpanus napos:

Cr 140 r/ky6.m

Cer 77 r/ky0.m

VY nenpHas Terora cropanus Torumsa, MJDx/kr - 46,400

Kiacc onacnoctu Bemecra: 2

Bun cmecu:  ArperaTHoe COCTOSTHUE: Ta30BOE

Pacnibui: roMoreHHsli (ra3oBblit)

[Tonoxenue o0naka B MPOCTPAHCTBE:  OOJIAKO JICKUT HA 3eMIIe

Bun okpyxaromero npocrpancta: 4. Ci1abo 3arpoMokJIeHHOE B CBOOOTHOE TIPOCTPAHCTBO
Cpennsisi Macca yenoBeka, kr -~ 80

Pesynbrathl pacuera:

OddexTuBHbIf SHEpro3amnac roproueit cmecu, MJIx  408320,00

Ckopoctb (pponra miamenu, m/c 200,00

Tportunossriii sxBUBasieHT obsnaka TBC, kr  36661,73

Pasmep ropu3oHTaNBbHOW 30HBI, OrpaHHYUBAIOIICH O00JIACTH KOHIEHTPAIMW, MPEBBIIIAIOIUX HWKHUN
KOHIICHTPAIIMOHHBIN TIpe/Ies pacrpocTpaHeHus miaMenu, M 178,559

BoiBoa. B pesynbpraTe pacuéra ycraHoBieHo arperatHoe cocrosiHue TBC mpu temmepatype 15 °C:
ra3oBoe.

Tak xak "Bux okpyxatomero npoctpanctea" = 4 u "Kmacc roprodero Bemectsa" =2, To "OxumaeMblit
JIMana3oH CKOpPOCTH B3pbIBHOro mnpeBpameHus" Oyner =4 (Ilpunoxenue 3, tabmuua 2). Pexum
B3pbIBHOrO TmpeBpamieHuss - Jlegmarpauus, ckopocth ¢ponta miuamenu 150-200 m/c (yrouHeHa
nosb3oBareiaeM Vr=200 m/c).

Jns pexxuma ropenust 1edaarpaloHHbIN ra3oBblif, Sigma=7;

(®-10) u (D-11): Px1 u Ix1; mo (D-6) u (d-7): Px2 u Ix2;

Cpasuenue 1o (D-12) Px=min(Px1, Px2), Ix=min(Ix1, Ix2).

n_



PykoBoacTBo no 0e3onacHoctu '""'MeToauKa OLEHKH MOCIEACTBUI aBAPUITHBIX
B3PbIBOB TOILIMBHO-BO3AYIIHbIX cMeceil'" (yTB. npukazom DegepaibHoOM

CJIYKOBI 110 IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haa3opy ot 31
mapta 2016 r. Ne 137)

1. O01ue mos10KeHus

1. PykoBoactBo mo Oe3omacHocTH "MeToAuKa OLIEHKH TMOCIEICTBUI
aBapUIHBIX B3PBHIBOB TOIUIMBHO-BO3AYIIHBIX cMmeceil" (nmanee - PykoBojcTBO 1o
Oe3omacHOCTH) pa3pabOTaHO B IEIAX COACHCTBUS COOJIONEHUIO TPeOOBAHMIA
denepanbHBIX HOPM M TIPAaBUII B 00JIACTH MPOMBIIIIIEHHON Oe3onmacHocTH "OO0mue
IpaBWia B3pHIBOOE30MACHOCTH JJISi  B3PBIBOIMOKAPOOMACHBIX  XUMHUYECKHUX,
He(pTEXUMUYECKUX U HedTenepepadaThIBAIOIINX MPOU3BOJACTB", YTBEPKIAECHHBIX
npukaszoMm Pocrtexnam3opa ot 11 mapra 2013 1. Ne 96 (manee - denepanbHbie
HOPMBI U TIpaBuja B 00JIaCTH MPOMBILUIEHHOW Oe3omacHocty "OOIue npaBuia
B3pBIBOOE30IIaCHOCTH JUTSE B3PBIBOIIOKAPOOITACHBIX XUMUYECKHUX,
HeTexXuMUYeCcKux U HedTenepepadaThIBAIOMIUX MPOU3BOACTB"), U TpeOoBaHUM
denepaabHBIX HOPM U MPaBUI B 00JIACTH MPOMBINIIIEHHOM 6e30omacHocTy "O01me
TpeOOBaHUSI K OOOCHOBaHUIO OE€30MaCHOCTH OINACHOTO MPOU3BOACTBEHHOI'O
oOBeKTa", yTBepKIeHHbIX npuka3zoM Poctexnamzopa ot 15 urons 2013 r. Ne 306
(manee - denepanbHble HOPMBI W TpaBWia B 00JIACTU MPOMBIILIEHHOM
oe3onmacHoctu "OOmme TpeboBaHUS K OOOCHOBAaHHIO OE30MACHOCTH OITACHOTO
MPOU3BOICTBEHHOTO 00BhEKTA").

2. Hactosimiee PykoBoACTBO MO O€30MACHOCTH COAEPKUT PEKOMEHIAINU K
OIICHKE TapaMEeTPOB BO3AYIIHBIX YIAPHBIX BOJH TIPH B3pbhIBAX TOIIUBHO-
BO3JIYIIHBIX CMECel, 00pa3yroumxcs B aTMocepe npu MPOMBIIUICHHBIX aBapUsX,
st obecrieueHHMs  TpeOOBaHM  NPOMBIIUIEHHOM ~ O€30MACHOCTHM  MpHU
NPOEKTUPOBAHUU, CTPOUTEIBCTBE, KAlUTATHbHOM PEMOHTE, TEXHHUYECKOM
NEPEBOOPYKEHUH, PEKOHCTPYKIUHU, IKCIUTyaTallud, KOHCEPBAIIMM U JIMKBUIAITUU
OTTACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB U HE SIBJISICTCS HOPMATHBHBIM ITPABOBBIM
aktoM. Hacrosimee PykoBOACTBO MO 6€30MacHOCTH COJEPKUT PEKOMEHAALUU 10
ONPEAEICHUIO BEPOSITHBIX CTEIIEHEU MOPAXKEHUS JIFOAEH U CTEIIEHU MOBPEKIACHUN
3IaHUN OT B3PHIBHOW HATpYy3KH IMPHU aBapHUSX CO B3PHIBAMH OOJIAKOB TOILIUBHO-
BO3JIYIITHBIX CMECEH Ha OMACHBIX MPOU3BOJACTBEHHBIX 00BEKTaX.

3. OpraHuzanuy, OCYIIECTBISIONINE OILIEHKY IOCJIEACTBUN aBapuil co
B3PBIBOM  TOIUIMBHO-BO3IYIIHBIX CMECEH Ha OITACHBIX IPOU3BOJICTBEHHBIX
00BbEKTax, MOTYT MCIOJIb30BaTh HHBIE 00OCHOBAHHBIE CIIOCOOBI K METOJIbI, YEM TE€,
KOTOpbIE YKa3aHbl B HACTOsIIEM PykoBoJicTBE 110 6€30MacHOCTH.

4. B Hacrosmem PykoBojcTBe 10 0€30MacCHOCTH  HCIOJB3YIOTCS
COKpaIIeHus, 0003HaueHUsI a TakKe TEPMHUHBI U OMpECNICHUs, TPUBEIACHHBIC B
npuioxkeHusix Ne 1 wm 2 kx Hacrtosimemy PykoBojaCTBy 10 ©0€30MacCHOCTH.
PyKkoBOACTBO pacmpocCTpaHsieTcsi Ha OMacHbIC MPOU3BOJCTBEHHBIE OOBEKTHI, Ha
KOTOPBIX BO3MOXKHBI ClIydad aBapuH, COMPOBOXAAIOIIMECS B3pbIBAMU O00OJIaKOB
TBC.



I1. O01mme pexoMeHAALMH 10 OLIEHKe NocJaeaAcTBUH B3pbIBOB TBC

5. JIns KOMMYecTBEHHOM OLIEHKM MapaMeTpPOB BO3AYIIHBIX YAAPHBIX BOJIH
npu B3pbiBax TBC pexoMeHayeTcsl paccMaTpUBaTh YaCTUYHYIO pa3repMeTU3ALNIO
U TIOJHOE pa3pylieHne oOOpyAOBaHHUA, COJEp)KAIero roproyee BEIIECTBO B
ra3000pa3HON WM KUJKOH (a3e, BEIOPOC 3TOT0 BEIIECTBA B OKPYKAIOIIYIO Cpeny,
obpazoBanne obOnaka TBC, wununmupoBanue TBC, B3pbIBHOE MpeBpaleHUe
(ropenue unu aetoHaius) B oonake TBC.

6. B oOpazoBanuu obinaka TBC pekoMeHyeTcs: paccMaTpUBaTh roprouee
BEIIECTBO OJHOTO BHJAA, a IS CMECH HECKOJbKMUX TOPIOYHMX BEUIECTB
xapakrepuctuku TBC, ucnonp3yembie Npu pacyeTax NapameTpoB YIAApPHBIX BOJIH,
ONPENENIATCA OTAEIBHO.

7. Hns pacdera mapaMeTpoB YyJIapHBIX BOJH Tpu B3pbiBe obnaka TBC
PEKOMEHIyEeTCSl YUYUTBIBATh CJIEAYIOIIME UCXOIHbIE TaHHBIE!

XapaKTEPUCTHKHU TOPIOYET0 BEIIECTBA, coaepxalierocs B oosake TBC;

arperatHoe coctosinue TBC (razoBoe win reTeporeHHoe);

CpelHssl KOHIIEHTpalKsl roprovero Bemniectsa B cmecu Cy;

CTEXHMOMETPUYECKask KOHLIEHTPALUs FOPIOYEro raza ¢ Bo3ayxoM Ce;

Macca TOpIOYEro BelecTBa B OOJlake, ydacTByIOU[ass B CO3JaHUU
Nopakarlux (GakTopoB B3pbIBa, M.

yZeJIbHAsI TEIUIOTa CTOPAHMS TOPIOYEro BEUIECTBA T}

uHpopMaius 00 OKpY>KaroIleM POCTPAHCTBE.

8. B kauecTBe OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB aJIrOpUTMa pacyera
nocieAcTBUi aBapuiiHbix B3pbiBOB TBC (pucyHok 1 mpunoxenuss Ne 3 k
HacToseMy PykoBoCcTBY O 6€301MacCHOCTH) PEKOMEHIyEeTCS pacCMaTpUBaTh:

OTIpe/ieNIeHUE MacChl TOPIOYETo BelIeCcTBa, coaepxaiierocs B oonake TBC;

onpeneneHue 3pdexkruBHoro 3ueprozanaca TBC;

ONPEAECTICHUE OKUAAEMOT0 PEKUMA B3pbIBHOTO npeBpatenuss TBC;

pacyeT MaKCUMAaJIbHOT'O U30BITOYHOIO JIaBJICHUS U UMITyJIbca (Pa3bl cKaTus
BO3IYIIHBIX YJAPHBIX BOJIH JIJIsl PA3JIMYHBIX PEKUMOB;

onpeaereHue T0NOJHUTEIbHBIX XapaKTEPUCTUK B3PhIBHOI HArpy3KH;

OLICHKY NOpa)arouiero Bo3aeicteus B3peisa TBC.



I11. Pexomenaanuu no onpeaeieHMI0 OCHOBHBIX MapamMeTpoB B3pbiBa TBC
Omnpenenenue 3¢ppekTuBHOrO 3Heprozanaca TBC

9. DOddexTuBHBIA dHEprosamac ToOploYed CMECH OIpeAenseTcsa I
COOTHOIIICHHUIO:

E=Mpqpr npu  Cp <Cgqy (1)
50)0%0

tak kak 140,000(Cr)>77,000(Cct), 10 E=8000,000 4,6400E+7
77,000/140,000=2,0416E+11

10. IIpu pacuete mapamMeTpoB B3pbIBa 00Jiaka, JIEKaIETO Ha MOBEPXHOCTH
3eMJId, BeInunHa 3(pPEeKTUBHOrO 3HEpro3anaca yasaupaercs. s onenku o0bema
ra3zoBoro o6saka TBC M0XHO BOCITOJIB30BaTHCSA MMPOCTHIM COOTHOIIEHUEM:

V=M r [ Cem (2)
V = 8000,000/77,000=103,896
OO0ako JIeXuT Ha 3emiie, ciiegoBateabHo E=2 2,0416E+11=4,0832E+11

11. Maccy, yuyacTByIOIIyI0 BO B3pbiBe A Apeudytomero obmaka TBC,
PEKOMEHYETCsl ONPEEsATh HA MOMEHT BPEMEHHU, KOTJa B3pbIBOONACHBIM 00bEM
npeiidyromniero odyiaka JOCTUTaeT UCTOYHUKOB BO3MOKHOTO BOCIUIAMEHEHUS, WIIH,
€CJIM paclpeesieHne HICTOYHUKOB BOCIIAMEHEHHUS 110 TEPPUTOPUN HEUZBECTHO, TO
Ha MOMEHT BPEMEHHU, KOTJa B3pbIBOOMNAcCHasi Macca MpH Apeiide JoCTUraeT CBOEro
MaKCUMalbHOro 3HadeHus. OnpejaesieHne Macchl, y4acTBYIOLIEH BO B3pbIBE IS
nperidyromero obmnaka TBC, pekomMeHAyeTCsl BBINOJHATH B COOTBETCTBUHU C
PykoBoacTBoM mo Ge3omnacHocTy "MeToanka MOACIUPOBAHUS PACIPOCTPaHEHUS
aBapUMHBIX  BBIOPOCOB  OMACHBIX  BELIECTB", YTBEPKAECHHBIM  IPHUKA30M
Pocrexnanzopa ot 20 anpenst 2015 r. Ne 158.

CrexuomeTrpuueckass KOHUEHTpauuss roprouero BemectBa B TBC
OINPEIENSIETCS U3 CIPABOYHBIX TAHHBIX WJIM PACCUUTHIBAETCS OTIEIBHO.

B cnyuae ecnu onpeneneHne KOHUEHTPAIMU TOPIOYEro BEIIECTBA B CMECH
3aTpyHEHO, B KaudecTBe BeanuuHbl C. B cooTHomenun (1) mnpuHuMaercs
KOHLIEHTpaIsi, COOTBETCTBYIOUIAs HIKHEMY KOHUEHTPAIMOHHOMY Mpeerty
BOCIUJITAMEHEHUS TOPIOYEro rasa.

Ternora cropanus roptodero rasza . B TBC Oepercsa u3 CrpaBOYHBIX
JTAHHBIX WJIM OLIEHUBaeTcs no popmyne

q, =445 Miclke.

KoppektupoBounslii mapamerp [ ayii HauOojee pacHpOCTPAHEHHBIX B
IIPOMBIIIUIEHHOM MPOU3BOJICTBE OMACHBIX BEIIECTB omnpeensercs no tadmuie Ne 1
npuinoxeHust Ne 3 k Hacrosiniemy PykoBoicTBY 1o 0€30MacHOCTH.

OnpeneneHue 0:KUIA€MOT0 pe;KUMa B3PbIBHOTO NMpeBpalleHUsl



KJIaCCPI(l)I/IKaHI/IH ropro4mx BeeCTB 110 CTCNICHU YYBCTBUTC/IbHOCTH

12. TBC, cnocobHble K 00pa30BaHUIO TOPIOYMX CMECEW C BO3IYXOM, IO
CBOMM  B3pBIBOOIMACHBIM  CBOWMCTBaM  pa3lieJieHbl Ha  YeThlpe  KJjacca.
Knaccudukanuys roprounx BEMIECTB MO CTENEHU YYBCTBUTEIBHOCTH MPUBEICHA B
tabmnuie Ne 1 npumnoxxenus Ne 3 k HacToseMy PykoBoACTBY 10 6€301aCHOCTH.

B ciydae, ecnu BetecTBO oTCyTCTBYET B Tabnuie Ne 1 mpunoxenust Ne 3
HacTosAEeMY PyKkoBOJICTBY 10 0€30MacCHOCTH, €r0 CIEAYeT KIAaCCH(PHUIIMPOBATH IO
aHAJIOTUU C WMEIONMMUCSA B JTAaHHOW TaONWIe BEMIECTBAMH, a MPH OTCYTCTBHUH
uH(OpPMAITUU O CBOMCTBAX JAaHHOTO BEIIECTBA OTHOCHUTH €T0 K Kiaccy 1, To ecTh
paccMaTpuBaTh Kak HanbOOJIee OMAaCHbBIN CITyqai.

Kanaccudpukanusi okpykawiei Teppuropun

13. Pekomenayercss mnapaMeTpbl yAapHOM BOJHBI, T'€OMETPHUYECKHE
XapaKTePUCTUKU  OKPY>KAIOLIETO MPOCTPAHCTBA  pa3feisTh Ha BHABI B
COOTBETCTBHH CO CTEIEHBIO €r0 3arPOMOXKIECHHOCTH B CBSI3U C TEM, UYTO XapakTep
OKPY’KAIOLIEro0 IMPOCTPAHCTBA B 3HAYUTEIBHOW CTEIEHU OIPEIEIseT CKOPOCTh
B3pPBIBHOTO TpeBpatienus oonaka TBC.

Bun 1. Hanuwuwe niauHHBIX TpyO, MOJNOCTEH, KaBEpH, 3aMOJIHEHHBIX
roproYell CMEChIO, MPU CrOPaHUU KOTOPOM BO3MOXHO O0XHJaTh (POPMHPOBAHUE
TypOYJEHTHBIX CTpYH MPOAYKTOB CTOpaHHUs C pa3MEPOM HE MEHEE TPEX pa3MepoB
JIETOHAIMOHHOW STYEHKHU JaHHOU cMecu. Ecnu pazMep 1eTOHAMOHHOW STYEHUKHU [T
JAHHOW CMECH HEW3BECTEH, TO MHHUMAJbHBIA  XapakTEPHBIM  pa3Mep
TypOyJICHTHBIX CTPYW MPUHUMAETCS] PaBHbIM 5 CM JJisl BellecTB kiacca 1; 20 cM —
I BemrecTB knacca 2; 50 cm — i BemrecTB Kitacca 3 u 150 cM — 171 BemiecTs
KJacca 4.

Bup 2. CuinbHO 3arpOMOKIEHHOE POCTPAHCTBO: HAIMYUE MOJTy3aMKHYThIX
00BEMOB, BBICOKAs IUIOTHOCTh Pa3MEIICHHUS TEXHOJOTUYECKOT0 O0OpyIdOBaHUS,
jiec, 00JIBIIOE KOTMYECTBO MOBTOPSIONINXCS MPEMSITCTBHM.

Buag 3. Cpenne 3arpoMOXIEHHOE MPOCTPAHCTBO: OTIEIBHO CTOSIIKE
TEXHOJIOTUYECKUE YCTAHOBKH, PE3EPBYapHBIN MAPK.

Bug 4. Ctabo 3arpomMoskieHHOE B CBOOOIHOE ITPOCTPAHCTBO.

Kaaccupukanms 0:xugaeMoro pe;xumMa B3pbIBHOTO NPeBpalieHUs

14. Jlns OIEHKM TapaMeTpPOB JCHCTBUS B3PbIBA BO3MOXKHBIC PEKUMBI
B3pbIBHOTO TNpeBparnieHus TBC pa30ouBarTCs Ha IMIECTh TUAMTa30HOB IO CKOPOCTSIM
WX pacHpoCTpaHCHUs, TMPUYEM IIATh U3 HUX NPHUXOAATCA HA IPOIECCHI
nednarpanuonHoro roperus TBC, MOCKoMbKY XapaKTEPUCTHKHU TIPOIIecca TOPEHuUs
co ckopoctssmu ¢poHta, MeHbmmmMH S00 M/c, HMEIOT CYIIECTBEHHBIC
KaueCTBEHHBIC PA3THUHS.

15. Oxupaemblii Auana3oH CKOPOCTH  B3PBIBHOIO  IPEBpAILCHHS
ompenensieTcss ¢ momonipio Tabmuibl No 2 mpunokerust Ne 3 K HactosmeMy
PykoBoACTBY Mo 0€30MacHOCTH B 3aBUCHMOCTH OT KJIacCa TOPIOYErO BEIIECTBA U



BUJIa OKPYKAIOIIET0 MpocTpaHcTBa. JlomycKaeTcsl MCnoib30BaHue 0oJiee TOUHBIX
3HAYEHUN CKOPOCTH B3PBHIBHOTO MPEBPAIICHUS PU UX OOOCHOBAHUHU.

16. Hmwke mpuBoauTcs pa3OMEHHE PEKUMOB B3PHIBHOTO MPEBPAIICHUS
TBC no nuamna3zoHaMm CKOPOCTEH.

Juamazon 1. JleToHatus nim ropeHue co cKopocTeio pporTa miamern 500
M/C 1 OOJIBIIIE.

Huanazon 2. [lednarpanus, ckopocth ¢pponTa miameru 300-500 m/c.

Huanazon 3. [lednarpanus, ckopocts GpponTa uramerun 200-300 m/c.

Huanazon 4. [lebnarpanus, ckopocth GpponTa uramerun 150-200 m/c.

HNuanazon 5. Jledmarpamusi, cKOpocTh (GpOHTA IIJIAMEHU OIPEACISICTCS
COOTHOIIICHUEM:

V= kM3 3)
rae k; — koHcTanTa, paBHas 43.
HNuanazon 6. Jledbnarpaimusi, ckopocTh (poHTa IJIaAMEHU OIpeiesieTcs

COOTHOIICHUCM .

1/6
Vp =k M1 (4)

rae k, — koHcTanTa, paBHas 26.

BriBon. B pesynbraTe pacuéra yctaHoBieHO arperatHoe cocrosiune TBC
npu Temreparype 15 °C: razosoe.

Tak kak "Bun okpyxatomero npoctpanctBa" = 4 u "Knacc roprouero
BemiectBa" =2, 1o "OxugaeMblid JUana3oH CKOPOCTH B3PBIBHOTO MHpeBpamieHus"
oyner =4 (Ilpunoxenue 3, tabmuna 2). Pexxum B3pBIBHOTO MPEBpAIICHUS -
Hednarpanus, ckopocth ¢pponTta miamenu 150-200 m/c (yrouHeHa mojib30BaTesieM
Vr=200 m/c).

Jliist pexxuma ropeHust aedarpaluoHHbIA ra30BbIi, Sigma=7;

(@-10) u (D-11): Px1 u Ix1; mo (D-6) u (D-7): Px2 u Ix2;

Cpasuenue o (D-12) Px=min(Px1, Px2), Ix=min(Ix1, Ix2).

Ouenka arperatHoro cocrosinus TBC

17. Jng nmambHEMIIMX pacuyeToB HEOOXOJUMO OIEHUTH arperatHoe
COCTOSIHME TOIUIMBa B cMmecu. llpenmnonaraercsi, 4To CMECh T'€TepOreHHas, €Clu
oomee 50% TormIMBa COACPKHUTCS B 00aKe B BUJE Karelb, nHauye TBC cunraercs
razoBoi. IIpoBecTH Takue OIIEHKHM MOXHO MCXOJS W3 BEJIMYMHBI JAaBJICHUSA
HACHIIIEHHBIX MapoB TOIUIMBA MpPU JAHHOM TeMmmeparype W BpEMEHU
dbopmupoBanus oOnaka. Jlms neTydumx BemIeCTB, TaKUX Kak MpOMNaH, MpH
temneparype +20°C cmech MOXKHO CUMTaTh T'a30BOM, a JJIsl BEIIECTB C HU3KUM
JIaBJICHMEM HACBIIIEHHOrO0 mapa (pacmbul au3enbHoro TtommmBa npu +20°C)
pacyeThl NPOBOAATCS B MpeanoioxeHuun rereporennon TBC.



Pacyer MaKCcHMAJIBLHOTO U30BITOYHOIO JABJIEHUSI M UMITYJIbCA (pa3bl CKATUS
BO3IYIIHBIX YIAPHBIX BOJIH

18. Tlocme TOro Kak OIpEAeeH BEPOSITHBIA PEXUM B3PHIBHOTO
MpPEBpAIllCHUs], PACCUUTHIBAIOTCS OCHOBHBIE MapamMeTpbl BO3YIIHBIX YyIapHBIX
BOJIH (M30bITOUHOE AaBieHue AP U uMIysibc BOJHBI 1aBiieHus [) B 3aBUCUMOCTH OT
pPAcCTOSIHUS 10 LEHTpa o0JIaKa.

JleTonanusi ra3oBbIX U rereporeHHbix TBC

19. Jlns BbIUMCIEHUS TapaMEeTpOB BO3AYIIHOM yJapHOW BOJHBI Ha
3aianHoM pacctosaud r (100 M) oT neHTpa obnaka npu aeroHaruu odigaka TBC
MPEABAPUTEILHO PACCUUTHIBACTCS COOTBETCTBYIOIIEE OE€3pa3MEpHOE PACCTOSTHUE
10 COOTHOILEHUIO:

Ry = r(E/Py)*3

R, =100/(4,0832E+11/1,0130E+5)*3=0,628
[Ipu 3TOM BCE COOTHOILIEHUSI TAaK)K€ MOTYT OBbITh 3amHcaHbl B (DYHKIUSAX

aprymenta A,,, =100-1/EY® = 100 100/(4,0832E+11)"*=1,348. [Tpu npusseIX

B MeTonuke NomyIeHnsax Mexny Ry v A cymecTByeT nmpocras CB3b: Agep=2,15Ry.
20. [lanee paccuuthiBatoTcst 6e3pazMepHoe aaBieHue Py u Ge3pazmepHblit
UMITYJIbC (pa3bl Coxatus ly.
21. B cnyuae neronanuu o6iaka razoBoit TBC pacuer nmpou3BOgUTCS 10
cienyrouum hopmysam:

In(Py ) = 1,124 — 1,66 In(Ry ) + 0,26(In(Ry)) > +10% (6)

()

In(1y) = ~3,4217 — 0,898 In(Ry ) - 0,0096 (IN(Ry )% £15%  (7)

3aBucumoct (6) u (7) copaBeIMBBI I 3HadueHW Rx, OoJsbmmx
BennunHbl R, = 0,2 1 Menbmux R,=6,5;

22. B ciydae neronanuu obiaka rereporenHord TBC pacuer mpou3BoauTCs
0 CIIeAYIOMMM (hopMyJIam:

P, = 0,125/Ry +0,137/RZ +0,023/ R +10% (8)

Iy =0,022/Ry +15% (9)

3aBucumoct (8) u (9) cmpaBemuBBl s 3HaYeHUHW RX Oosbimx
BenuuuHbl Ry =0,25. B cinyuae ecnmu Ry<R,, Benmuuuna Py nmonaraercs paBHo#t 18, a
BeanuuHa 1,=0,16.

Hedanarpauus razoBbix u rereporeHibix TBC

23. B cnyuae nednarpaiinoOHHOTO B3pBIBHOTO TMpeBpaieHus oomaka TBC k
napaMeTpaM, BIHUSIOIIMM Ha BEIMYUHBI W30BITOYHOTO JAaBICHHUS U HMITYJIbCa
MOJIOKUTENBHOM (ha3bl, T00ABISAIOTCS CKOPOCTh BUAMMOrO (PpOHTA MIaMeHHu V. U
CTETICHb pACHIMpPEHUs MPOAYKTOB cropanus o. J[ias ra3oBBIX cMmecell o©



PUHUMAETCS PABHOM 7, JJIsl TETEPOTeHHbIX paBHOU 4. [[ns pacuera mapameTpoB
yIapHOH BOJHBI TMpu jAediarpaluu TeTEpPOreHHbIX OOJAaKOB  BEJIMYMHA
s PeKTUBHOTO dHEpro3araca CMeCH JOMHOXKaeTcsl Ha ko3 dunueHt (o—1)/c.
24. bes3pasmepHoe gaBiaeHue Py, u  umnynbc  (asbl  oxartus Iy
ONPENEIIAIOTCA 10 COOTHOLICHUSIM:
P.=,/C))*((c-1)/0)(083/R,—014/R}) (10)
|, =NV, /C)((c-1)/0c)1-04(c -1V, /oC,)(0,06/R, +0,01/R?-0,0025/R? (11)

Beipaxkenns (10) u (11) copaBemiuBbl aia 3HadeHUd RX, Oonbimx
BesmunHbl R;=0,34, nnade Bmecto Ry B cootHomenus (10) u (11) noxcrasnsercs
BenMYnHA R,

25. Jlanee BBIYMCIAIOTCS BeMWYUHBI Py, U Iyp, KOTOpBIE COOTBETCTBYIOT
pEXKUMY JIETOHALIMM U JIJISl CITydasi IETOHAIMU Ta30BOM CMECU PACCUUTHIBAIOTCS MO
cootHomieHusiM  (6), (7), a s JI€TOHAlMM TETEPOTeHHOM CMecHu — TI0
cootHoleHusiM (8), (9). OxkonuarenbHble 3HaueHus Py u Iy BeIOMparorcs u3
YCIIOBHUM:

P =min(P,,P,); I =min(l 1) (12)

P, =min(P,,P,,)=min(0,282, 0,743)=0,282

I, =min(l,,1,)=min(4,43E-02, 4,95E-02)=4,43E-02

Wrorosas Tabnauna 6e3pazMepHbix BenudnH Py u Iy Ha BBIOpaHHOM yAaieHuH
R=100 m ot snunienTpa oomaka TBC u R,=0,628

le le Px2 Ix2 Px Ix
0,282 4,43E-02 0,743 4,95E-02 0,282 4,43E-02
(®-10) (®-11) (D 6-7) (D 6-7) (®-12) (D-12)

26. Ilocne ompenenenust 6e3pa3MepHBIX BEIWYUH JABJICHUS U WUMITYJIbCA
(a3bl cxKATUS BEIYUCIISIOTCS COOTBETCTBYIOIINE UM Pa3MEpPHBIC BEJIMUUHBI:
AP=PpP, (13)
I =1,(R)**EY*IC, (14)
AP =0,282- 101300=2,8527E+4 Ila
1=4,43E-02 (101300)2/3 (4,0832E+11)1/3/343=2081,303 Ila-c




IV. PekoMenganus mo onpeaejieHUI0 J0MOJHUTEIbLHBIX XaPAKTEPUCTHK
B3pbiBa TBC

Ipoduias yrapHou BOJHBI

27. XapakTtepHblii poduias yaapHoi BosiHbI pu B3pbiBe TBC nokaszan Ha
pucyske 2 npumnoxxenus Ne 3 k HacTosieMy PykoBoACTBY 110 6€30MacHOCTH.

IIpn ompeneneHMM KOJWYECTBEHHBIX XAapPAKTEPUCTUK JIOMOJTHUTEIBHBIX
napaMeTpoB YAApHOM BOJHBI HEOOXOAMMO TIOJIb30BATHCA PEKOMEHJIAIUSIMH,
yKa3aHHBIMH B MyHKTax 28-34 Hacrosiero PykoBoicTBa mo 6€30mMacHOCTH.

IMapameTpsbl Najarouieii BOJHBI MPH AeTOHAIIMYU 00/1aKa ra30Boii cMecH

28. [TapameTphl maaroiiei BOJIHBI IPU JETOHAIMKA 00JIaka ra30BOM cMecH
PACCUMUTBIBAIOTCS 10 CIEAYIOIUM cooTHomeHusM (mpu 1,3< Ay, <14), rone AP -

ITa, | - TTa-c, T-c:
Amiuntyzaa Qassl cxaTHs
In(AP, /) =0,299 - 2,0581In 4,,, +0,26(In ﬂnap)z (15)
AP.=7,5627E+4
AMiuTtyna (a3zbl pa3pexeHus
IN(AP_/P,) = ~1,46 ~1,4021n 4, +0,079(In 4,,,)? (16)
AP =1,5589E+4
JinurenbHOCTh (asbl CKATUS

In(L0°z, / E¥*) = 0,106 +0,4481n 2,,, —0,026(In 2,,,,)’ (17)
r,=0,094
JlnutenbHOCTh (ha3bl pa3peKeHust
In(10°z_/E*®) =1,299 +0,412In 4,,, —0,079(In 4,,,,)? (18)
r =0,305
Nmmynbe dazbr cxatus
In(l, /E**)=-0,843-0,932In 4,,, —0,037(In 2,,,,) (19)
I, =2409,582
Nmiynbe ¢aspl pazpexeHus
In(I_/E"*)=-0873-1,25In 4,,, +0132(In 4,,,)* (20)
| =2158,846

29. ®opma nagarouieil BOJHBI ¢ ONUMCaHUEM (a3 CXKaTus U pa3pe’kKeHus B
HauOoJiee ONAaCHOM Ciy4ae AETOHAIMM Ta30BOM CMECH MOXKET OBbITh ONHCaHa
COOTHOLIEHUEM:

AP(t, A

nap
Hnsat=10cu 2

nap

)=AP (sin(z(t—z.)/ 7 )/sin(-zz, /7. ))exp(-K;t/z,) (21)
=1,348, AP(t,1,,)=-2,44E-32

nap



30. JlexkpeMeHT 3aTyXaHHsi B MaJarolIed BOJHE pPAaCCUMUTHIBACTCS MO
COOTHOIIICHUIO
K, =0889-0,356In 4, +0,105(In 2, )’ (22)

nap

K, =0,792
ITapamMeTpbI 0TPa’)KEeHHON BOJHbI

31. Jlna pacyera mapameTpoB OTPaXKEHHOW BOJHBI IIPU €€ HOPMAaJIbHOM
NaJIeHUU Ha Iperpaay UCIOIb3yIOTCA Clenyromue cootHomenus, rae AP - Ila, | -
Ila-c,t-c:

In(AP,, / Py) =1,264 —2,056In 4,,, +0,211(In 2,,,,)? (23)

AP =1,9776E+5

AMIITUTY1a OTPAKEHHON BOJIHBI Pa3pPEKEHUS
In(AP,_/P,) = —0,673-1,043In 4,,, +0,252(In 4,,,,)? (24)

‘nap
AP_=3,8712E+4

I[JII/ITGJIBHOCTB OTpaH(CHHOf/'I BOJIHBI JAaBJICHUA
In(10°7,, / E¥*) =-0,109 +0,983In 4,,, ~0,23(In 2,,, )’ (25)

nap
r..=0,087
I[JII/ITGJIBHOCTB OTpaH(CHHOf/'I BOJIHBI PA3pCKCHUA

In(0°7,_/E"*) =1,265+0,875In 4,,, —0,192(In 4,,,,)? (26)
7, =0,336
NmMnynibe 0TpaXEHHOM BOJIHBI 1aBICHUS
In(1,, /E**) =-0,07-1,033In 4,,, +0,045(In 4, )’ (27)
I,,=5101,873
NmMnynbe oTpaX€HHOM BOJIHBI pa3peKeHUs
In(l,_/E"®)=-0,052-0,462In 4,,, —0,27(In 4,,,,)* (28)
I,_=5989,513
OO61iee BpeMst 1EWCTBHS OTPAKEHHBIX BOJIH Ha MUILEHb
In(10°(z,, +7,_)/ E*)=1,497 +0,908In 4,,, —0,404(In 4,,,)° (29)
7, +7,.=0,419

32. ®opma OoTpaxE€HHOM BOJIHBI C OMKMCaHUEM (Da3 CXKATUSL U Pa3pEKEHUS C
XOpOoIIe il TPaKTUYECKUX IieJied TOYHOCTbIO MOKET OBbITh  OIMCcaHa
COOTHOLIEHUEM:

AP (t,2) =AP, (sin(z(t—7,,)/ 7, )/sin(-xz,. )/ 7,_))exp(-K t/z,,) (30)

Js t=10c u 1=1,348, AP (t,4)=0,80E-36

33. JlekpeMeHT 3aTyXaHusi B OTPAXECHHOM BOJIHE PACCUUTBHIBACTCA IIO
COOTHOUIEHMIO:

K, =0978-05541n 2, +0,26(In 4, ) (31)

K,=0,836

Cootnomienus (15) — (31) cnpaBennuBbl 1pu 3Ha4eHUsAX 4, 10 51,6.

nap



I[TapameTpbl BOJIHBI IPH NPOU3BOJBLHOM pesKMMe CrOpaHusi

34. MIMIynbCHBIE XapaKTEPUCTUKU IMAJAIOIIUX U OTPAKEHHBIX BOJH HE
3aBUCAT OT CKOPOCTH B3PBIBHOI'O MPEBPALLECHUA B CBS3U C YEM MHTCHCUBHOCTH U
JUIMTEIBHOCTh JEUCTBUS YNAPHBIX BOJMH NOpu A, =] paccuuThIBarOTCS 110

nap
COOTHOHICHUAM, YKAa3aHHBIM B ITYHKTAaX 28-33 HaCTOAIICTO PYKOBOI[CTBa 110
O0e3omacHoCcTH. BO3MOKHOCTE TaKux OOCHOK OCHOBaHA HAa CPABHCHHU OIIBITHBIX
JaHHBIX C (1)aKTI/I‘I€CKI/IMI/I CBCACHUAIMMU 00 aBapusix.

V. O]_leHKa mopakariaero BOSHeﬁCTBHﬂ

35. IIpm B3peiBax TBC CylIeCTBEHHYIO pOJb UIPAIOT TaKUE MOPAXKAIOIINe
(bakTophl, KaK JJIUTENBHOCTh ACHCTBUS YJApHOW BOJHBI M CBS3aHHBIA C HEH
napameTp UMITYJIbC B3pbIBa. PeanbHOe JeneHue MIOCKOCTH (aKTOPOB MOPAKEHUS
Ha P-I nuarpamme 11 OLEHKM YPOBHS PAa3pyILICHHS IMPOMBIIUICHHBIX 3JaHAN
("umnynbc - naBieHue") Ha pucyHke 3 mpuiioxkeHuss Ne 3 Kk HacToseMy
PykxoBojicTBY 110 0€3011aCHOCTH Ha JBE YacTU (BHYTPH - 00JIaCTh pa3pyllIE€HUs, BHE
- 00JIacTh YCTOMYMBOCTH) HE HMEET 4YeTKoW rpaHuupl. [lpu npubnmxeHuu
apaMeTpoB BOJHBI K TPaHUIIE OMACHOM 00JIaCTU BEPOATHOCTH 3a/IaHHOTO YPOBHS
nopaxxeHus: HapactaeT oTr 0 mo 100%. IIpu mpeBbIIEHHH H3BECTHOTO YPOBHS
BEJIMYMH AaMIUIMTYJbl JaBJICHHS M uMnyibca ngocturaercs 100-nmpoueHTHas
BEPOATHOCTh MOPAXKEHUA. DTH TUIHMYHBIE OCOOEHHOCTH JHArpaMM IOpPaKEHUs
HEOOXOJAMMO YYWUTHIBaTh TMpPU  OTPAKEHUM MPEJACTABICHUS  BEPOSITHOCTU
JOCTHKEHHSI TOI'O WM MHOTO YPOBHS yuiep0Oa ¢ moMoIlbio NpoouT-pyHkuuu Pri.

OueHka BepOATHOCTH NOBPEKIACHUI MPOMBILIVICHHBIX 3JaHUH OT B3pPbIBa
o0siaka TBC

36. BepoATHOCTH MOBPEKICHUM CTEH NPOMBILUIEHHBIX 3IaHUW, IIPU
KOTOPBIX BO3MO>XKHO BOCCTaHOBJICHHE 37aHUI 0€3 X CHOCA, MOXKET OLIEHUBATHCS
110 COOTHOIIEHUIO:

Pr,=5-0,26InV, (32)
@aktop V) pacCUHUTBHIBAETCS C YYETOM II€pemnajaa HABJICHUS B BOJHE M
HMITYJIbCa CTATUYCCKOIO JaBJICHHA 110 COOTHOIICHUIO!
V, = (17500 / AP)®* +(290/1)°? (33)
V1=(17500/2,8527E+4)%+(290/2081,303)**=1,65E-02
Pr, =5-0,26In (1,65E-02)=6,067
37. BeposTHOCTh pa3pylIeHUN NPOMBIIUIEHHBIX 3JaHUN, MPU KOTOPBIX
3JaHus MOAJICIKAT CHOCY, OICHUBACTCA 110 COOTHOIICHUIO:

Pr,=5-0,22InV, (34)
B stom ciiydae dakTop V, paccuutbhiBaeTcs no ¢popmyJie
V, = (40000 / AP)"* +(460/ 1) (35)



V,=(40000/2,8527E+4)"*+(460/2081,303)**3=12,199

Pr, =5-0,22In (12,199)=4,450

Ha pucynke 4 mnpunoxenus Ne 3 k HacrtosmeMmy PykoBonacTBy 10
Oe3omacHocTH TmpuBeAeHa P-I  numarpamMma, COOTBETCTBYIOIIAs —pa3IU4HBIM
3HAYCHUSIM MOPaKEHUs 3/IaHUM yIapHO# BoaHOU mpu B3pbiBe obnaka TBC.

OueHka BepOAATHOCTH NOPaKeHU Jroaei npu B3pbise ob1aka TBC

38. B mynkrax 39-41 npuBOASTCS COOTHOLIEHHUS, KOTOPHIE MOTYT OBIThH
UCIIOJIb30BaHBI JJIsl pacueTa YPOBHS BEPOSTHOCTHU MOPAKEHUSI BO3IYIIHON BOJTHOMN
KUBBIX OPTaHU3MOB (B TOM YHCJIE U YEJIOBEKA).

39. BeposATHOCTb JUIMTEIBHOW MOTEPU JIIOJABMHM OpPHUEHTAMU B
OpOCTpaHCTBE U (WJIM) KOOpPAMHALUMU JABW)KCHUHW (COCTOSTHME HOKJAyHA),
NOMABIIMX B 30HY JAEWCTBUS yAapHOW BOJHBI Ipu B3pbiBe oOnaka TBC, moxer
OBITH OIICHEHA M0 BETMYMHE MPOOUT-PYHKIUU:

Pr,=5-574InV, (36)

Pr,=5-5,74In(4,134)=-3,146
@akTOp ONACHOCTU V3 PACCUUTHIBAETCS 0 COOTHOIIEHUIO
V,=42/p+13/i (37)

V3=4,2/1,282+1,3/1,518=4,134

be3pa3smepHoe  naBieHne W Oe3pasMEpHBIM  MMITYyJIbC  3aJal0TCA
BBIPAXKCHUSIMMU:

p=1+AP/P, u i=1/(P*m"?) (38)
p=1+2,8527E+4/1,0130E+5=1,282 u i=
2081,303/((1,0130E+5)1/2(80,000)1/3)=1,518

r7Ie m — Macca Teja )KMBOTO OPTaHu3Ma, KT.

Ha pucynke 4 npunoxenns Ne 3 k Hacrosmemy PykoBoactBy mno
Oe3omacHocTH TmpuBeAeHa P-l numarpamMma, COOTBETCTBYIOIIAs —PpPa3IU4HBIM
3HAYEHUSIM BEPOSITHOCTU MOPAXKEHHUS JIF0eH, MOMABIINX B 30HY J€HCTBUS B3pbIBa.

40. BeposiTHOCTH pa3pbiBa Oapa0aHHBIX TEPENOHOK Y JIIOJAEH MOXKET
OIICHUBATKCS TIO MPOOUT-(PYHKITUH:

Pr, =-12,6 +1,524In AP (39)
Pr, =-12,6+15241In (2,8527E+4)=3,034

41. BeposaTHOCTh 0TOpOCA JIOJICH BOJTHOM JABIICHHS MOJKET OIICHHUBATHCS
M0 BEJIMYMHE TPOOUT-(HYHKIIUHN:

Pr,=5-2,44InV; (40)
Pr, =5-2,441n (22,154)=-2,559
31ech pakTop Vs pacCUMTHIBAETCS U3 COOTHOIIEHHUS
V., =738 -10°/ AP +1,3-10° /(API) (41)
V:5=7380/2,8527E+4+1300000000/(2,8527E+4- 2081,303)=22,154



CBsi3b BEpOSITHOCTH MOPaKEHUsI ¢ MPOOUT-PYyHKIHEH Prj ¢ BeposSTHOCTHIO
TOW WJIM MHOM CTENEHU MOopa)xKeHUs onpenensercs mno tadnuue Ne 3 npusoxeHus

Ne 3 k HactosmeMy PykoBoacTBy 1o 6€30MacHOCTH.

OneHka BepOATHOCTH MOBPEXKACHUN MPOMBIILUICHHBIX 3/JaHUI U TTOPAKCHUS
moniert ot B3phiBa obsaka TBC Ha ypanenun R=100 m

Hospeme}mﬂ NMPOMBIIIVICHHBIX 31aHHUH OT

Orenka ¢akropa

MaKCHUMaJIbHOTO
M30BITOYHOTO
JaBJICHUS U
UMITyJbca (a3bl
cxkartus (D-13, 14)

napamerp

3HaA4YCHUC

aJaronien
BOJIHBI TIPU
JeTOHAINHU
00J1aKa ra3oBoOM
cMecu npu 1,3<
Aap <14 ©-
15...22)

OTpaXE€HHOM
BOJIHEBI IIPH €€
HOpPMaJIbHOM
NaJICHUN Ha
nperpaz (mpu
A 10 51,6 O-

nap

23...31)

1

2

4

5

BepostHocTh
MOBPEXKACHUN CTEH
MIPOMBIIUICHHBIX
3/IaHUM, IPU KOTOPBIX
BO3MO>KHO

Prq

6,067

8,196

10,295

BOCCTAaHOBJICHHUC

3/1aHui 0e3 UX CHOca
(®-32) Prl

85

100,000

100,000

BepositHoCcTh
MOBPEXICHUI CTEH
MIPOMBIITUICHHBIX
31aHU, IPU KOTOPBIX
BO3MO>KHO
BOCCTaHOBJICHUE

Prz

4,450

6,037

7,602

31aHuil 0e3 X CHoca
(®-32)

28

84,000

99,500

1

3

IHopakenus J0aeH 0T

BepositHOCTB
JUTUTENIBHON MTOTEPU
JIOJIbMHU OPHEHTALIUU B
MPOCTPAHCTBE U (MJIN)
KOOpJMHAIINH
JIBIDKEHUH (COCTOSIHUE

Pr3

-3,146

-1,576

1,716

Hok1ayHa) (D-36)

BeposiTHOCTB pa3pbiBa
OapabaHHBIX NTEPETTIOHOK

PI’4

3,034

4,520

5,985

(®-39)

31,000

83,000

BepostHocTh 0TOpOCa
o€l BOJIHOU

PI’5

-2,559

0,173

4,312

nasnenus (P-40)

P

24,000

OneHka panycoB 30H MOPaKEHUs




42. Jlist ompedeNieHrs 30H MOPaKEHHS MOXKET OBITh CIEAYIOIIMA METO,

KOTOPBIN COCTOUT B UHCIICHHOM PELICHUH YPaBHEHUS
K/(AP(r)—P*)=1(r)—1* (42)

npudeM KoHcTaHThl k, P*, I* 3aBucAT OT Xapakrepa 30HBI MOpPaKEHUS U
onpeznenstores u3 tadmuubl Ne 4 npuitoxenuss Ne 3 k HacrosameMy PykoBoACTBY
o Oe3omacHocTH, a Gpyakuun P(r) u I(r) HaxomaTcs mo cootHomeHusM (8) — (14)
COOTBETCTBEHHO.

Pe3ynbrarhl oueHKH mpuBeAeHBl B TaOauuHOM (opme OOmero oruera,
«XapakTepucTUKa 30H TOpPAXEHUS TMpu OapUIECKOM  BO3JICUCTBHH  TI0
BEPOSITHOCTHBIM KpHUTEpHUsIM (OIIEHKAa C HCIOJIh30BAaHUEM TPOOUT-()YHKIIHI)
aHanu3a rpaduka KCIPECC-OMECHKNY.

43. Jlnsg oueHku mnocnenctBuil B3ppiBOB TBC momyckaercsi MpUMEHSTH
dbopMyy JUTs OTIpEICNICHHS PaIUyCOB 30H MOPAKECHHUS:

r =KW /(1+ (3180 /W)?)"° (43)
rae kodddunrernt K ypoBHs pa3pyiieHus 3JaHUN ONPeessieTCs] COTJIaCHO
tabnuie Ne 5 npusnoxxenus Ne 3 k HacrosiieMmy PykoBOACTBY 1o 6€30MacHOCTH, a
W - TpOTUIIOBBIN SKBUBAJICHT B3pPbIBA, OMPEEISIEMbIN U3 COOTHOIICHHUS:
_04 M,q,
094,5-10°

W=0,4/0,9 (8000,000- 4,6400E+7)/4,5-10°=3,6662E+4

I7i€ (; — TEIJIOTa CrOpaHus rasa.

44. Jlnga ompeneneHusi paauyca CMEPTEIbHOTO TMOPaXCHUs YEJIOBEKa B
cooTHotienue (43) ciaenyeT noacTaBuATh Benuuuny K=3,8.

r = KW? /(1+ (3180 /W)?)"® (45)
=3,8 (3,6662E+4)1/3/(1+(31800/3,6662E+4)2)1/6=126,080

(44)



IHpuaoxenue Ne 1

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILUIMBHO-BO3AYIIHbIX cMeceit'

ot 31 maprta 2016 r. Ne 137

Cnmcok cokpameHui

B mactosimem PykoBOACTBE UCIOJNB3YIOTCSA — CleAylolipe OoO0O3HAuYeHUus W
COKpAILECHHUS:
BKIIP - BepxHuii KOHIEHTPAIMOHHBIN MPEIeNT pACHPOCTPAHEHHUS TIJIAMEHU;
HKIIP - Hu>xHUI KOHIIEHTPALIMOHHBIN MPEIeNl paclpOCTPAHEHUS TIJIAMEHU;
TBC - TOIUIMBHO-BO3/TyIITHASI CMECH;
Cop - CKOpPOCTh 3BYKa B BO3yXe, M/C;
C, - KOHIIGHTPAIUs TOPIoYero BerecTsa B odnaxe TBC, kr/m®;
C.; - cTexuoMeTpruyecKasi KOHIICHTPAIIKS BEIIECTBA B CMECH C BO3AYXOM, KT/M3;
E - sa¢dextusnsiii sneprozanac TBC, Ixk;
I* - kordpuLieHT ypaBHEHUS;
| - umnynbe BosiHbBI JaBienus, [la-c;
|, - ummynse ¢azsl cxarus, [1a-c;
|. - umnynec assl pazpexenus, [la-c;
I+ - UMITyJIbC OTpa’KeHHOM BOJIHBI JaBieHus, [1a-c;
|;. - uMITyJIbC OTpaKEHHOU BOJIHBI pa3zpexenus, [la-c;
I - 6e3pa3MepHbIil UMITYJIBC (a3bl CKATHUS;
K - koadduienT ypaBHeHuUs;
K - kKO3 PHUIHEHT ypaBHEHUS;
Ki - mekpemMeHT 3aTyXxaHus;
K: - IeKkpeMeHT u3MEeHEeHUS TaBJICHHS B OTPAKECHHOM BOJTHE;
M. - Macca roprodero Bemiecta B obsiake TBC, ydyacTBytoiasi B CO3IaHUH MOPaKaroiux
(akTOpOB B3pHIBA, KT;
p - 6e3pazMepHOE JaBICHHE;
p* - K03 PpuUeHT ypaBHEHHUS,
AP - n30pITOUHOE NaBieHue, I1a;
AP, - ammnTy1a BOJHBI AaBieHus, [1a;
AP_ - amnuTya BosiHbI pa3pexenus, [1a;
AP\, - aMInmuTyia OTpa)KEHHOW BOJIHBI AaBieHus, [1a;
AP, - aMmmuTy1a OTpa)KeHHOM BOJIHBI pa3pexeHnus, [1a;
Po - atmocdepHoe naBiienue, [1a;
Py - 6e3pa3MepHOe JaBJICHHUE,
Pi1- mpoOUT-QyHKITHS TOBPEKICHUN CTEH MTPOMBITIUICHHBIX 37aHU;
P, - mpoOut-QyHKIMS pa3pyieHUs] TPOMBIIIICHHBIX 3/1aHHM;
Pr3 - mpoOuT-GyHKINS ATUTEIHHON MOTEPH JIFOABMU OPUCHTAIIMH B TPOCTPAHCTBE U (UJITH)
KOOPAWHAIMU JBUKEHUH (COCTOSIHUE HOKJIayHa);
P4 - mpobuT-pyHKIIMS pa3pbiBa 6apabaHHBIX MEPETIOHOK Y JIIOIEH;
Pis - mpoOuT-QyHKIMA 0TOpOCca JIt0Aei BOJTHOM JIaBJICHUS;
I - paccTosinue oT 1ieHTpa obsaka TBC, m;
Ry - 6e3pa3zMepHoOe paccTosiHue oT 1eHTpa obsaka TBC;



Ryp - TOPOroBOE 3HAUEHHE BENNYHHBI Ry;

V, - CKOpPOCTh BUAUMOTO (PpOHTA IJIAMEHH, M/C;

W - TpotusnoBslii 3xkBuBasieHT B3pbiBa TBC, kr;

M - cpeaHssg Macca 4eJIOBEKA, KT;

qr - yZAelbHAs TEeIUIOTa cropanus rasa, Jx/kr;

t - Bpems npouecca, c;

B - KOppeKTHPOBOYHBIN MapaMeTp, XapakTepusyromuii pyracusie cBoiictsa TBC;
Anap - IAPAMETPUYECKOE PACCTOSHHUE;

G - CTENIEHb PaCUIMPEHUS TPOAYKTOB CTOPAHHUS;

T+ - JUIATEIBHOCTH (ha3bl CXKATHS, C;

T. - ITUTEIBHOCTH (pa3bl pa3peskeHus, C;

Tr+ = JUIMTEIBHOCTD OTPA>KEHHOM BOJIHBI 1aBJICHUS, C;
Tr. - ITIUTEIbHOCTD OTPAKEHHOMN BOJIHBI pa3peKEeHUs, C



Ipuiaoxenue Ne 2

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILUIMBHO-BO3AYIIHbIX cMeceit'

ot 31 maprta 2016 r. Ne 137

Tele/IHLI u onmpeaecacHus

ABapus - pa3pyllieHHue COOPY>KEHUN U (MJIM) TEXHUYECKUX YCTPOUCTB, MPUMEHSEMbIX Ha
OIACHOM TIPOU3BOJICTBEHHOM OOBEKTE, HEKOHTPOJIUPYEMBIE B3pbIB MU (HMIJIM) BBHIOPOC
onacHbIX BewlecTB (cratbst | @enepanpHoro 3akoHa oT 21 uronst 1997 r. Ne 116-03 "O
MIPOMBITIUICHHON 0€30TTaCHOCTH OTMACHBIX IMTPOU3BOJICTBEHHBIX 0OBEKTOR").

B3pbIB - HEKOHTPOJIMPYEMBI OBICTPONPOTEKAIOIUN MPOLIECC BBIIEICHUS SHEPIUH,
CBA3aHHBIM C (U3NYECKUM, XUMHUYECKHMM WIH (U3UKO-XUMHUYECKUM H3MEHEHUEM
COCTOSIHMSI BEILIECTBA, MPUBOASIINNA K PE3KOMY JTMHAMHUYECKOMY MOBBIIICHUIO JABJICHUS
WIM BO3HUKHOBEHHUIO YJapHON BOJHBI, CONPOBOKIAIOUIMICS 00pa3oBaHUEM CXKaTbIX
ra3oB, CIIOCOOHBIX MMPUBECTH K Pa3pyLIUTEIbHBIM MOCIEICTBUSM.

JeTronaums - pacrpoctpanenue B3pbiBa TBC, 00ycia0BIE€HHOE MPOXOKIECHUEM YIapHON
BOJIHBI CO CBEPX3BYKOBOH CKOPOCTBIO, OO€cleuyuBaroniel OBICTPYI0 XHUMHUYECKYIO
pEeaKLHuIo.

Hedaarpaums - nporiecc 1o3Bykooro ropenuss TBC, npu kotopoMm oOpazyercsi ObICTpPO
nepemeniaroniascs 30Ha (PpoHT) XuMHUECKUX npeBpaieHui. [lepenada sHepruu oT 30HbI
peakuuy B HANpaBJICHUM JBWXEHHS (POHTA IUIAMEHU MPOUCXOAUT 3a CYET
Terionepenauu u 1udPys3uu.

YaapHasi BOJIHA - pacnpoCTPaAHSIONIAACS CO CBEPX3BYKOBOWM CKOPOCTBIO B rase,
KUJKOCTH WJIM TBEPAOM TeJie TOHKas mepexoaHas o01acth (GpoHT), B KOTOpOH
IMPOUCXOUT PE3KOE YBEJIMYEHUE JaBJICHUS, IUIOTHOCTH WU CKOPOCTU JABJICHHS WIU
BO3HMKHOBEHHUIO YAApHOW BOJHBI, COMPOBOXKIAIOIIMIICA 0Opa30oBaHUEM CHKATbIX Ta30B,
CHOCOOHBIX MPUBECTH K Pa3pyLIUTEIbHBIM MOCIEICTBUSAM;



Ipuiaoxenue Ne 3

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILUIMBHO-BO3AYIIHbIX cMeceit'

ot 31 maprta 2016 r. Ne 137

Hcxoannie nanHsic:
XapaKTePUCTUKYU ropiovero pelliectsa ofnaka TBC
arperatoc coctoskie TBC
CpeilHAs KOHUEHTPAIHA TOPHOTCro Bewectsa b obnake TBC €
CTEXHOMETPUUCCKAS KOHUEHTPALIHS COPIGYETO BRILIECTBA € BO3NyXOM L
Macca TopIYCeTo BeieCTsa B obnake M,

YOefLHAS TETUOTA CTOPAHAS TOPIOICTO BEIUECTBA g, 4
HHPOPMALBI 06 OKPYKAKIUIEM MpocTpaHcTRe

o
Onpeaenenue apdexTHBHOIO 31eprosanaca TBC
E=MgupuC =C
HITH
E=MqC /CrpuC >C
TTpH pacteTe napaMeTpoB B3psina 0GNAKA, NEXAILETO HA NOBCPXHOCTH JEMITH,
BeTHyHHa e THBIOMO IHEProIANaca yABAHBAETCS

1

OmnpefleleHHe OXUNAEMOTO PEXHUMa B3PEIBHOIO PEBPALICHHS
Pacuer Geapasmepuore pacctoanua R, = R/(E/P )7

PacyeT napamMeTpH4ECKOID PACCTOAHMSE A = 1001{’0/.:‘5""J

DetoHauuns Hednarpauus

Onpedesenue ocnositix napamempos epsisa TBC (Geapazmepnuie dasaenie P u umnyase 1)
Tr—, sde

P, =(¥./C (0 — 1)/ON8,83/R, ~ 0,14/R )
O6naxo reteporenHoit TBC L= (VAo — /o) - 04a - Y/
QObnaxo razosoi TBC P =0,125/R +0,137/R2+ 0,023/R? | | 0C)(0,06/R +0,01/R} —0,0025/R?), rae
In(P)=-1,124 — 1,66In(R) + 0,26(In(R )}’ £, =0,022/R unu O = 7 115 ralopsix cMecedt; O = 4 fas rete-
In(7)=—3,4217 —0,898In(R ) — P_=0,271/h +0,62/A2+ 0,236/A! POTEHHLIX CMECEHt, TIPH 3TOM
--0,0096(In( & ))? 1.=0,047/% JHEPro3anac reTepereHHoR cMech
* HOMHeKaeTeq ha (0 — 1)/a

\ QnpeaeneHHe pa3sMEpHBIX BENMYHH /

AP = PP ul=1(PYF EA/C,

{

Onped 3 ABHBIX XAP pucmuk gzpsiea TBC
L
[apaMeTphl NaAA0IEH BOIHET TPH NETORALMH 06/1aKa razoBoi CMECH
{QaBieHNE, NMITYITHC M [UTMTEIEHOCTD (33 CHATHS W PaspeXCHIH)

In(AP P} = 0,259 — 2,058Ink + 0,26(InA)? u In(AP_/P) = —1,46 — 1,402InA + 0.079(Inh )
ln(lUstJE‘”) = 0,106 + 0,448InA — 0,026(InA) 1 ln(lOstJE‘”) =1,299 + 0,41 2InA — 0,079(InAp
In(Z,/E7) = —0,843 — 0,932tnA — 0,037(InA) u In(/_/E¥") = —0,873 — [,25Ink + 0,132(InA)?
Mopma nanaiclite i BOAHE ¢ ONTHCAHHEM (Al CKATHA M PaIpCKEHKR
AP, X)) = AP (sin(r{s - T, )T )/sin{—mT_ /T ))exp(—-K /1)

HexpeMeHT saryxanma K, = 0,889 — 0,356Ink + 0,105(Ink)?

1
[lapaMeTpLl OTpaXKetHOf BOILE (AaBNeHUE, MMNYHE H LINTERLHOCTS (ba3 CKATHS M PAIPEXEHHUS)
In(AP /P) = 1,264 —2,056InA, + 0,211(InA)  u In(AP_/P,) = 0,673 — 1,043Ink + 0,252(Inhy*
In(10°_ /%) = —0,109 + 0,983In) — 0,23(Ink)? 1 In(10"c, /£ = 1,265 + 0,857In) — 0,192(In)y
In(f,/E¥*) = —0,07 - 1,033in) + 0,045{InA)* u In(]_/£7) = —0,052 - 0,462In) — 0,27(lnA )
QopMa oTpakeHHON BOAHEI ¢ ONncaHHeM (had CxaTHa M paspeXeHus
AP(, N = AP (sin(n(t —,, )/t )/sin(—mx /T exp(—Ki/t,)

Hexpement saryxanna X, = 0,978 ~ 0,554In) + 0,26(InA)?

Ouenxa nopaxcawouezo soideiicmaeus

BepOosTHOCTE OBPEXAcHH i CTeH IPOMBILLIEHHMIX 3aHu} Pr, = 5 — 0,26InV|, rne ¥, = (17500/4.°)% + (290/1p>
BeposTHOCTb PA3pYLUIEHUH TPOMBILLIEHHBIX aialuit Pr, = 5 — 0,22InV,, rie ¥, = (40000/A PY'* + (460/0)"3
BepoATHOCTS AMMTEALHON MOTEPH YIPABAAEMOCTH ¥ tokelt Pr, = 5 — 5,74In¥,, tne ¥, = 4,2/5 + 1,3/7,

sgecs p=1+ AP/P,, i=I/(P,Am") .
BeposttHoets paspria GapaGaHHbIX NepencHok Pr, = —12,6 + 1,524InAP
BeponTHOCTE 0TGpoca Mionedl yraproit BonKolt Pr, = 5 — 2,44In¥, rae ¥, = 7,38 10°/AP + 1,3-10°/(APL

Puc. 1. Anroput™m pacuera nocienacTBuil aBapuitHbIX B3pbIBOB TBC



Taoauna 1

K.]IaCCI/I(l)l/IKaHl/IH TroproYMX BEIIECCTB M0 CTCIICHH YYBCTBHUTCJIBHOCTH

Knacc 1 Kiacc 2 Knace 3 Kiracc 4
Oco00 4yBCTBUTEIILHBIC UyBCTBUTEIIEHBIC Cpenne- Crado-
BeIIECTEA BeIeCTEa YYBCTBHUTEIBHbIC YYBCTBHTEIILHBIC
BEIICCTBA BeIIECTBA
(Pasmep . . .
ETOHALIOHTOM (Pa31\fep JICTOHAIIMOHHON (Paslfep JICTOHAIIMOHHON (Pa31\fep JICTOHAITUOHHOM
o stueiiky ot 2 1o 10 cm) stueiiku ot 10 10 40 cm) stueliku 6onbie 40 cm)
STUCUKHU MEHEe 2 CM)
1 2 3 4 5 6 7 8
p p p p
Anetunien 1,1 | AkpuIoHUTpUI 0,67 | Aueranpaerun 0,56 | AMMmuak 0,42
Bununanerusiexn 1,03 | Akponenn 0,62 | Aueron 0,65 | benszon 0,88
Bonopon 2,73 | byran 1,04 | benusun 1 Jexan 1
Tl'unpazun 0,44 | byrunen 1 Bununierar 0,51 | JAu3TormimuBo 1
Wzonponwnautpar | 0,41 | Byraguen 1 Bunnnxnopun 0,42 | O-muxiop- 0,42
OeHzon
MerunaneTmiex 1,05 | 1,3-nenrannen 1 I'ekcan 1 Honexan 1
Hutpomeran 0,25 | IIpoman 1,05 | I'eneparopusiiraz | 0,38 | Kepocun 1
Oxwuch nponwiieda | 0,7 | Ipomnwien 1,04 | U3o0kTan 1 | Meran 1,14
OKHCh dTHIICHA 0,62 | Cepoyriiepon 0,32 | Merun-amuH 0,7 | MetunbeH3on 1
OTunHUTpar 0,3 | Oran 1,08 | MeTtunauerar 0,53 | MerunmepkanTan | 0,53
Ortniex 1,07 | MeTunOyTHIKETOH 0,79 | Metunxnopun 0,12
DTy 1 MetmmmponunkeroH | 0,76 | Hadbramua 0,91
JleMUTHIIOBBII 0,66 | MeTUIATWIKETOH 0,71 | Okwucs yriepona 0,23
a¢up
JIMBUHUIIOBBIN 0,77 | Okran 1 denon 0,92
adup
MeTni0y THIIOBBI# - [upugun 0,77 | XnopbOeHson 0,52
a¢hup
Hustunossiii a3¢up | 0,77 | CepoBonopon 0,34 | OTunbenzon 0,90
Jumzonpormnosenii | 0,82 | Merunoserii ciupt | 0,52 | JluxmopaTan 0,25
a¢up
OTUIIOBBINA CIUPT 0,62 | TpuxsuopaTan 0,14
[Tpormmnossrii ciupt | 0,69
AMMIIOBBIM CIUPT -
N300yTHIIOBHIIH 0,79
CIUPT
H3onponuioBslii 0,69
CIUPT
IMuknorekcan 1
Orundopmuar 0,46
OTUIXJIOPHT 0,43
CKMKEHHBIN 1
MIPUPOJHBIN ra3
Kymon 0,84
[Teunoii raz 0,09
uknonponax 1
OTHIIaMUH 0,8




Taoauma Ne 2

BKCHepTHaH Taﬁ.]'ll/ll[a AJIS OMPEACTICHUA PERKUMA B3PBIBHOI'O ITPEBPAICHUS

Knacc By OKpy’XalOIIEro MpOCTPaHCTBa
FOPIOYETO 1 | 2 | 3 | 4
BEILECTBA OsxuaeMblii 1Mana3oH CKOPOCTH B3PBIBHOTO NIPEBPAILEHHs
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Ammocghepnoe oasnenue

‘AP_

T+

Puc. 2. XapakrepHblil npouib y1apHOU BOJHBI

6.
< i
S
E 2L
S 1
20,60 _ 3
d | L ;
0.2
o1l L 1

2 4 610 20 40 10" 2*10° 3*10°
/laenenue, klla
Puc. 3. P — | nuarpamma 17151 OLIEHKM YPOBHSI pa3pyIICHUS] TPOMBIIIJICHHBIX 3/JaHUMN:
1- rpaHuIla MUHUMAJTBHBIX Pa3pyIICHUI; 2 — TpaHUIA 3HAYUTEIBHBIX TTOBPEKICHUH; 3 —
paspyuenue 3aanuii (50 — 75% creH pa3pyiieHo)
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10

10

be3pazmepnoe oasnenue p
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10

50%
90%

Onacuag 00J1acTh

Hwuknuii mpeaesa

YciaoBHO 0e3omacHaa 00J1aCTh

1

10

0 1 2

10 10
be3pazmepnuiit umnynoc i

Puc. 4. P — | amarpamMma ij1s1 SKCIipecc-oleHKH MopakeHus Jiroen ot B3pbia TBC

Tabauua Ne 3
CBs3b BEepOATHOCTH MOPAKEHHUS ¢ POOUT-(PYyHKIIHEH
P, % 0 1 2 3 4 5 6 7 8 9

0 2,67 2,95 3,12 3,25 3,38 3,45 3,52 3,99 3,66

10 3,72 3,77 3,82 3,86 3,92 3,96 4,01 4,05 4,08 4,12

20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45

30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72

40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97

50 5,00 5,03 5,05 5,08 5,10 513 5,15 5,18 5,20 5,23

60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50

70 5,52 5,95 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81

80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23

90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33

99 7,33 7,37 | 7041 | 7,46 7,51 7,58 7,65 7,75 7,88 8,09
Taoauna Ne 4

KoHcTaHTBI 1J191 onipee/ieHHsl paanyCoOB 30H nopa:xenusi npu B3pbisax TBC

XapakTepucTrKa IeUCTBUS yIapHOW BOJHBI ’ I* Tla-c ‘ P*, I1a ‘ K Ila%c
Paspymienue 31anuii
[ToHBIX pa3pyIeHui 30aHuil 770 70100 886100
FpaHI/f)ua 00JIaCTH CHUIIbHBIX pa3pyIICHUI: 520 34500 541000
50-75% creH pa3pylieHO WWIM HaxXOAMTCS Ha TpaHH




paspyueHus
I'panuna obmacTu 3HAUUTEIIBHBIX MTOBPEXKIACHHUI:
MOBPEKICHHE HEKOTOPBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, 300 14600 119200
HECYIIUX Harpy3Ky
['panuna o6iacTu MUHUMAaJIbHBIX TTOBPEXKACHUN:
pa3pbIBBl HEKOTOPBIX COSMHECHUH, pacuJIieCHEHUE 100 3600 8950
KOHCTPYKIUI
[TomHOE pa3pylieHne OCTEKICHUS 0 7000 0
50% pa3pylieHre OCTEKJICHUs 0 2500 0
10% u Gosee pa3pylIeHHUsI OCTEKICHHS 0 2000 0
IlopasxeHHne OpraHoB JbIXaHMs HE3AUIICHHBIX JIIOACH
50% BbDKHBaHUE 440 243000 1,44.10°
[Topor BBUKHBAHNS (mpu MEHBIIUX 3HAUEHUSX CMEpT. 100 65900 162107
NOPAXEHMSI JIIOJIEH MaJIOBEPOSITHHI)
Tadanma Ne §
YpoBHM pa3pyuieHus 30aHUM
N30bITOUHOE
Kareropus XapakTepucTuKa MOBPEKIACHUS 3TaHUS nasiieHue AP Koaddumnument K
IIOBPEXKACHUS ’
klla
A [TonHoe pazpyiieHue 3aaHus >100 3,8
B Tspkenple MOBpEXACHHUS, 31aHNE TIOITIEKUT 20 5.6
CHOCY
C Cpennue noBpexIeHUsI, BO3MOKHO 28 9.6
BOCCTAaHOBJICHHE 3JJaHUS
D Paspymenue OKOHHBIX IPOEMOB, § 14 28.0
JIErKOCOPAChIBAEMBIX KOHCTPYKIIHIA
E YactuyHoe pa3pylieHne OCTEKJICHUS <2,0 56




