Ha cerogHAWHNN OeHb NpoLecchl yaapa U B3pbiBa Jie)xxaT B OCHOBE
PYHKLMOHNPOBAHUSA MHOTNX U3AENINA N TEXHONOIMMN. DTUM 00BbACHAETCA NHTEpeC K
N3YYEHUNIO 3TUX MPOLLECCOB M aKTyaJIbHOCTb BbibpaHHOM TeMbl. B HacTosLee BpeMs
cthopmmpoBaHbl NpencTaBneHns 06 OCHOBHbIX 3aKOHOMEPHOCTSAX MPOLLEeCcCoB yaapa u
B3pbiBa, HakomnsieH 60sbLION 06beM dKCNEepUMEHTaIbHbIX AaHHbIX, pa3paboTaHbl
MaTeMaTnyeckme Moaesn, oTparkawme MHOrMe 3aKOHOMEPHOCTM 3TUX MPOLLECCOB.
Bonblwasg 4acTb Ny6anKaunin, NOCBALLEHHbIX N3YYEHUIO NOCNeACTBUN BANSHUSA
BO34YLWHOWN yAapHOW BOJIHbI Ha YesioBEeKa, OTHOCUTCA K 0600LeHNIO onbiTa NPOLUbIX
N COBPEeMEeHHbIX BONH. CriegyeT OTMEeTUTb, YTO 3KCMepuMeHTalJlbHble NCC/ie40BaHNS
50-60-x rogoB No B3pbIBHOW TpaBMe KacaloTCA UCMNbITaHUA A0EePHOIr0 Opy>Xus, a
dusmyeckmne napamMmeTpbl BO3AYLLIHOW yaapHOW BoJHbI (BYB) npun saepHoM B3pbiBe
3HAYMUTENIbHO OT/INYAITCA OT XapaKTEPUCTUK yOapPHOM BOJIHbI NPU B3PbiBE 00ObIYHbIX
(KOHOEeHCHMpOBaHHbIX) B3pbiBYaThbIX BewecTs (BB). MoMnMo 3Toro ncnosb3syemMas
nccnepoBaTensaMm nsMepuTesibHasa annapaTypa He No3Bonssia obecneynTb
HaOeXXHYI0 N TOYHYIO perncrtpauunto napameTpos BYB BcneacTteme 3Ha4YnUTENbHbIX
norpewwHocTen nsMmepeHus. Npoueccol yoapa v B3pbiBa Jie)XaT B OCHOBE
PYHKLUNOHUPOBAHNSA MHOMUX N34ENNN N TEXHONOM M. YaapHasa BOJIHA, Mo
onpepeneHunto n3 «bonbion CoBeTCKOW IHUMKNOMEANN», - 3TO CKAYOK YMNJIOTHEHUS,
pPacnpoCTPaHSAOLLANACSA CO CBEPX3BYKOBOW CKOPOCTLIO TOHKAA nepexonHasa obnacTb, B
KOTOPOM NPONCXOAUT pe3Koe yBesmyeHne nNJAoOTHOCTU, LaBJIeHNS U CKOPOCTH
BellecTBa YaapHas BOJIHa B Bo3ayxe obpa3yeTcs 3a CHET KON0CCasIbHOW SHepruu,
BblAENAEMON B 30HE peakuuu, roe NCKYnTebHO BbICOKasa TeMnepaTypa n
haBneHne gocTuraeTt Mmuannapnos atmocdep (oo 105 mnpa. MNMa). PackaneHHblie napbl
M rasbl, CTPEMACH PACLUNPUTBLCS, NMPON3BOOAT PE3KUN yaAap MO OKPY>KaKOWMUM CNoAM
BO34yXa, CKMMAIOT U HarpesatT 40 BbICOKOW TeMnepaTypbl. DTN CJION BO34yXa
NMPUBOLAT B ABUXKEHME nocnenytouime cjon, U Tak oxkaTme 1 nepemMeLleHmne sosgyxa
MPONCXOOUNT OT OQHOM0 CJI0S K APYroMy BO BCe CTOPOHbI OT LleHTpa B3pbiBa, obpasys
BO3AYLLUHYIO YAAPHYIO BOJIHY. PaclumpeHmne packasieHHbIX ra3oB NponNCXoauT B
CpaBHUTENbHO MaibiX 06beMax, NO3TOMY UX AeNCTBUE Ha Bosiee 3aMeTHbIX
yOaneHnax oT LeHTpa A0epHOro B3pbiBa nc4esaeT M OCHOBHOM HOCUTeNeM OencTBus
B3pblBa CTAaHOBUTCSH BO3AYLIHAasA yaapHasa BoaHa. B6an3um ueHTpa B3pbiBa CKOPOCTb
pacnpocTpaHeHus yaapHOW BOJIHbI B HECKOJIbKO pa3 npeBbillaeT CKOPOCTb 3BYyKa B
Bo3ayxe. C yBenmMyeHneM pacCToOAHUA OT MeCTa B3pbiBa CKOPOCTb PacnpoCcTpaHeHns
BOJIHbI BLICTPO NafaeT, a yaapHasa BoJiHa ocnabeBaeT; Ha BonbWNX yOoaneHnsax
yaoapHas BOJIHA NepexoguT, No CyuecTBy, B 0ObI4YHYIO aKyCTUYECKYIO BOJTHY U
CKOPOCTb €e pacrnpocTpaHeHnsa NpubnnxxaeTcsa K CKOPOCTU 3ByKa B OKPY>KatoLLeN
cpegne, T.e.K 340 Mm/c. Bo3gywHasa yoapHas BOJIHA Npu A0epHOM B3pbiBe CpefHeNn
MOLLHOCTM npoxoaunTt npmumepHo 1000 m3a 1,4 ¢c,2000m--3a4 ¢, 3000m--3a7c,
5000 m-- 3a 12 c. OTclofa criefyeT, 4TO YesloBeK, YBUAEB BCMbIWKY A0ePHOM0 B3PbIBa,
3a BpeMs 00 npuxona yaapHOW BOJIHbI, MOXKET 3aHATb BanKanwee ykpbiTne (CKnagky
MEeCTHOCTW, KaHaBy, KIOBET, MPOCTEHOK U T.M.) U1 TEM CaMblM YMEHbLLUUTb BEPOSATHOCTb



nopakeHusa ygapHon BosiHOW. OCHOBHbLIMUY NMapaMeTpaMu ya4apHOM BOJIHBI,
onpenensawLnMM ee Nopa)katLlee oencTBue ABAAITCA: - N3bbITOYHOE faBneHne BO
(bpOHTE BOJIHLI (PAa3HOCTb MeXAYy MakKCMMaJibHbIM AaBJiIeHNEM BO (PpOHTE yaapHOM
BOJIHbl 1 HOPMaJibHbIM aTMOC(EpPHbIM AaBJsieHMeM nepen 3TuUM ppoHToM). [ns
onpeneneHns 3aBMCcMMoOCTU N36bITOYHOrO AaBsieHUs Ha PPOHTE yaapHOW BOJIHbI AP,
klMa, oT paccToaHUA R, M, 00O aNMUEeHTpa B3pbiBa KOHOEHCMPOBAHHOIMO B3PbIBYATOr0
BelwlecTBa nucnosb3yetca popmysia M.A. CafoBCKOro 4Jid Ha3eMHOro B3pbiBa npu
ycnoumn 1=RGTHT-1/3 APp=95(GTHT-1/3/R) + 390(GTHT-2/3/R2)+1300(GTHT/R3), rae
GTHT-TPOTUJIOBLIN 3KBUBAJIEHT, T; - CKOPOCTHOW Hamop Bo3Ayxa (AMHaMmnyeckas
Harpyska, cosgaBaemMas NOTOKOM BO34yXa ABVXKYLLUMMCSA B BOJIHE). q=1/2pu2, rae p-
NJOTHOCTb BO34YyXa 3a (PPOHTOM BOJIHbI; U-CKOPOCTb BO3A4YyXa a (OPOHTOM yAapHOWN
BOJIHbI; - BpeMsa nencteusa n3bbitoyHoro gasnenHmsa. ©6=(0,85-0,002APp)T, raoe T-
NPOOO/HKUTESNIbHOCThL (pa3bl CKaTuaA. B hase coxaTusa yoapHOW BOJIHbI AaBJsieHMe Bbille
aTMoccepHoro, a B pa3e pa3pexxeHus - HMxe. Hanbonbliee gaBneHne Bo3ayxa
HabngaeTca Ha BHELWHeN rpaHuue asbl COKaTus - BO PPOHTE BOJIHbLI.
OOHOBPEMEHHO C MPOXOXAEHNEM YAAPHOW BOJIHbI MPOUCXOAUT nepemMelieHune
Bo34yXa € 60/bLLION CKOPOCTHIO. [pnyem B hase CxaTusa BO3AYX ABUMXKETCA OT LeHTpa
B3pbIBa, a B (pa3e paspexeHus - K LLeHTpy. Ha pacnpocTpaHeHne BO3AYLLUHOW yaapHOM
BOJIHbI U ee pa3pyLualLee n nopaxatulee gencTBue cylecTBeHHOe BANAHUe MoryTt
OKa3aTb pesibed MeCTHOCTU U JIeCHble MaCCUBbI B paloHe B3pbiBa, a TakKxe
MeTeoycnoBus. Penbe MECTHOCTN MOXET YCUANUTb UM 0CNabuTb AencTeue yoapHom
BOJIHbI. Tak, Ha nepefHuMx (obpawleHHbIX B CTOPOHY B3pbiBa) CKJIOHAX
BO3BbILUEHHOCTEN N B JIOLWLMHAX, PACMOJIOXKEHHbIX BAOJIb HAaNpaB/eHUA OBNXEHNS
BOJIHbI, JaBJ/ieHNe BbllLe, 4YeM Ha PaBHUHHOW MeCTHOCTW. MNMpu KpyTU3HE CKJIOHOB (yron
HaKJIOHA CKJIOHa K ropu3oHTy) 10-15° nasneHue Ha 15-35% Bbllle, 4EM Ha PaBHUHHON
MEeCTHOCTW; NPU KPYTU3He CKNOHOB 15-30° naBneHne MoXXeT yBeSIMYNTLCA B 2 pa3a.
Bo3gywHasa yaoapHasa BosiHa (BYB), obpa3ytolias npu B3pbiBe MMEET MOJIOXKUTESbHYIO,
oTpuuaTenbHyto asbl 1 a3y nepemMeLleHns Bo3gyLWwHON Maccel. Hapagy ¢
BeJIMYNHON N36LITOYHOIr0 AaBJieHN BO PPOHTE yOapHOW BOJIHbI BOoNbLUOE 3HaYeHune
nMeeT ONNTENIbHOCTb MOJIOXKUTENbHON (ha3bl N30bITOYHOrO AaBNEHUSA, KOTOpas, B
CBOIO 04epenb, 3aBUCUT OT MaccChbl U BUAa B3pbiBY4aTOro Bewecrtsa (BB). Tak,
HanpuMmep, npu nogpbiBax BB maccon 10-20 Kr TPOTUNOBOIrO 3KBMUBAJIEHTaA -
ONNTENbHOCTb NONOXNTENIbHOW (ha3bl AaBJ/IeHUSA He NpeBbilwaeT 2 MC, a Npu Macce
okosio 1000 kr - mopsagka 10 Mc. DKcnepnMeHTasibHble nccnenoBaHus nokasanm, 4To
B pe3y/sibTaTe BO3AENCTBMSA BO3AYLIHOW YAAPHOW BOJIHbI MOTYT Nopa>kaTbCA Ntobbie
opraHbl, 0HaKo Hanbonee 4yBCTBUTENbHBLIMU K B3PbIBY ABAAOTCA ywn (bapabaHHble
nepernoHKU, C/IyXoBble KOCTOYKU) U niérkne. OO4HNUM N3 OCHOBHbIX MEXaHWU3MOB
rnospexaatwLero 4encTBusA BO3AYLLUHOM yOApPHON BOJIHOM SABJIAIOTCA pe3Kue
rnepenanbl aBJIeHNSA U pacnpocTpaHeHne no Teny BoJIH gedopMaunm, BKOYaa v
yOapHble YCKOPEHUS, UCMbITbiIBaeMble OpraHamMm n cucteMaMm opraHoB.
MNoBpexaeHne Nnerknx ABnseTca NPsMon Uin KOCBEHHOW NMPUYUHOWN NEroYHbIX



KPOBOTEYEHUN N OTEKOB, pa3pbiBa JIEFKUX, MHCYJIbTa C 3aKYNOPKOW BO34YyXOM, NOTepwn
AblXaTesibHOro 3anaca n 7. 4. K gpyrum nocnencTtensaM OTHOCATCS pa3pbiB
HbapabaHHO NepenoHKN, NoOBpeXXAeHNe CpeaHero yxa, NnoBpexxaeHne ropTaHu,
Tpaxew, BPIOLWHON NONOCTU, HEPBHbIX OKOHYaHUI, CMUHHOIO MO3ra MU pa3InyHbIX
OPYrnx opraHoB Tesa. XapakTep N TSXeCTb Nopa)keHus nogen 3aBUCcAaT OT 3HAYEeHUN
rnapameTpoB yAapPHON BOJIHbI, MOJIOXKEHNS YeJIOBEKA B MOMEHT B3pblBa U CTEMEeHU ero
3alWNLWLEHHOCTU. MpKn NPOoYMNX paBHbIX YCIOBUAX Hanbonee Tsaxesble NopakeHuns
rnosiyyatoT /04N, HaXxogsAawmecs B MOMEHT Npuxona yaapHOW BOJIHbI BHE YKPbITUN B
nosIoXKeHun cTod. B aTom cnyyae niowanb BO3LENCTBMA CKOPOCTHOINO Hanopa
Bo3ayxa byaeT npuMepHo B 6 pa3 bosiblUe, YEM B MOJIOXKEHNN YENOBEKa fiexa.
NMopa>xeHus, BO3HUKaloLWmMe nog A4enCTBUEM yOapHOM BOJIHbI, MOAPA3AEeNA0TCA Ha
nerkue, cpefHue, TaXXenble U KpanHe Tsxxesble (CMepTebHble). Jlerkue nopakeHus
BO3HMKAIOT NMpun n3bbITOYHOM AaBNeHUN BO PPOHTE yaapHoOM BosHbI Opch = 20-40 kla
(0,2-0,4 kKrc/cM2) n xapakKTepusyrTCs JIerKON KOHTY3Men, BpeMeHHOW noTepen cnyxa,
ywmnbamum n BbiBnxammn. CpefHMe nopa>KeHMs BO3HNKAOT Npu n30bITOYHOM fgaBsieHUn
BO (pbpoHTE yaapHow BoaHbI Apdh> 40-60 klMa (0,4-0,6 Krc/cM2) n XapakKTepusytoTcs
TpaBMaMun MO3ra C noTepen 4esI0BEKOM CO3HaHUSA, MOBPEXXAEHNEM OpraHoB CJyXa,
KPOBOTEYEHUAMM N3 HOCa U YLIEN, NepenoMaMm N BbIBUXaMU KOHEYHOCTeW. Taxesnble
N KpanHe Ta)Xesible NoOpa’KeHUs BO3SHUKAIOT Npu N36bITOYHbIX OaBeHUSAX
cooTBeTCcTBEHHO [pdh> 60-100 kMa (0,6-1,0 krc/cm2) n Apd > 100 kMa (1,0 Krc/cm2)
N CONPOBOXOAKTCA TpaBMaMn MO3ra C 4JIMTESNIbHOW NnoTepen CoO3HaHuA,
NnoBpeXXAeHNeM BHYTPEHHUX OPraHoB, TAXKeNbIMU nepesioMaMn KOHEeYHOCTen 1 T.4.
Mpwv BO3AENCTBUN BO3AYLWHON YOAPHOW BOJIHbI 30aHUSA U COOPYXXEHUS MOryT
noslyd4aTb NOJIHbIE, CUMIbHbIE, CpeaHne u cnabble paspyweHuns. PaspylweHne
MaJsiopa3MepHbIX COOPYXKEHUIN MPONCXOAUT B OCHOBHOM Nof OeNCTBUEM CKOPOCTHOMO
Harnopa Bo3ayxa. [onHoe pa3pyweHne xapaktepmnsyeTtcsa obpywimBaHneM BCeX CTEH U
nepekpblTuin. U3 o610MKoB 0bpasyroTcs 3aBasibl. BoccTaHOBeHUE 30aHUI
HeBO3MOXXHO. CUJIbHOE pa3pyLlueHue XxapakTepusyeTcs obpyLlumBaHnUeM 4acTu CTEH U
nepekpbiTUA. B MHOrO3Ta)KHbIX OMaX COXPaHATCA HUXHUE 3TaXn. Ilcnonb3oBaHue
N BOCCTAHOBJIEHME 3TUX 34aHUN HEBO3MOXXHO NN HeuenecoobpasHo. CpegHee
paspyLlleHne XxapakTepumlyeTcs pa3pyLleHneM rnaBHbiM 06pa3oM BCTPOEHHbIX
3/1IeMeHTOB (BHYTPEHHUX NeperopooK, ABepen, OKOH, KPbIL, MeYHbIX 1
BEHTUNALNOHHLIX TPpy6), NosSABIeHNEM TpeLwmnH B CTeHaX, 0bpyLlwimBaHneM YyepaadHbIX
nepekpbITUA U OTAESbHbLIX YH4aCTKOB BEPXHUX 3Ta)ken. MNMoaBasbl U HUKHUE dTaXkun
MPUrogHbl A9 BPEMEHHOIO UCMNOJIb30BaHNSA nocse pa3bopKn 3aBasioB Hag BXO4aMN.
Bokpyr 30aHun 3aBanoB He obpa3yeTcsa. BoccTaHOBMEHME 34aHUA BO3MOXHO
(KanuTanbHbIN peMOHT). Cnabble paspyLlleHns XapakTepm3yTCa NOJOMKOWN OKOHHbIX
W OBEPHbIX 3aMN0JIHEHUIN, IErKNX Neperoponok, nosiBJieHNeM TpeLwnH B CTeHax
BEPXHUX dTaken. BoccTaHoBIeHME BO3MOXXHO CulaMn paboTHUKOB NpeanpuaTus.
CTeneHb pa3pyLlleHns TexHosornyeckoro obopynosaHns dyaeT 3aBnUCeTb TONIbKO OT
BEJINYNHbI YAAPHOW BOJIHbI B MPOYHbIX 34aHUSAX N COOPYXXKEHUAX, @ B COOPYXKEHUAX C



HU3KNMUN NPOYHOCTHLIMU XapaKTEPUCTUKAMUN COCTOSAHMNE TEXHOIOMMYECKOro
obopynoBaHus byneT 3aBMCceTb OT BO3AENCTBUA BO3AYLLUHOW YAAPHOM BOJHbI U
COCTOSIHMSA 30aHUN N COOpPYXKeHUIN. 3arnybneHHble coopyxeHus (ybexxuwa o, rMnry,
noA3eMHble KOMMYHUKaLUWKM) pa3pyLlaTca B MeHbLUEN CTerneHn, 4emM Ha3eMHble
coopy>XeHus. Bo3aylwHas yoapHas BOJIHA Bbi3blBaeT TakKXe pa3pyLlueHne fecCHbIX
MaccmBoB. Tak, Npu n3bbiTo4HOM fassieHUn 6onee 50 klMa siec NOJIHOCThIO
YHNYTOXKAETCA U MECTHOCTb MMeeT Takon Bua CNoBHO 6bl Ha Her HUKorga He 6b1s10
HWKaKOMN paCTUTENbHOCTW; 346eCb HET HMN 3aBajloB HU MOXKapoB. Mpn n3bbITOYHOM
nasneHun ot 50 po 30 Klla BbIpbIBaOTCA MM noMatoTca okoso 50% fepeBbes, a npwu
nasneHun 30-10 kla - no 30% pepesbeB. Monoable AepeBbs, KYCTapHUKKN
yCTon4YmBee K BO3LENCTBUIO YOAPHOW BOJIHbI, YeM CTapble.



