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VY X0/l aHaJTITHYHUX Ta €KCIIEPUMEHTAIBHUX JOCHIKEHb PO3pOOIECHO MaTeMaTH-
YHI BUpa3u ISl OMKCY PO3BUTKY HAMPYKEHHSI B 4Yacl MPHU IJIACTUYHUX Ta MPYKHUX
nedopmariisx 3a €IMHOI AHATITHYHOIO 3aJICKHICTIO. BCTaHOBIEHO 3aKOHOMIPHICTH
3MIHH IMIYJIBCY XBHIIL Aedopmariii B yaci Ta 3aKOHOMIPHICTh 3MIHH IMITYJIbCY 3 BiJiC-
TaHHIO BiJ JpKepesa BUOYXY, sIKI JO3BOJISIFOTH OLIHUTH MOTJIMHAHHS €HEPril MpyKHUX
XBWJIb JAe(opMaliii MaCMBOM TIpChKUX IOPIA MpU MPOBEACHHI MacoBUX BUOYXIB Ha
Kap’epax.

Kuiro4oBi ciioBa: HarnpyKeHHs TIPCbKOTO MacuBy, IUIACTHYHA Jedopmarlis, npy-
Ha JAepopMallis, IMITYJIbC XBHIIL iepopmaltii, BUOYXOBHIA 3apsil.
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B Xone aHanuTHYECKUX U SKCIIEPUMEHTAIBHBIX MCCIIEIOBaHUM pa3paboTaHbl Ma-
TEMaTUYECKHE BBIPAKECHUS U ONMCAHUS PA3BUTHS HAIPSHKEHUS BO BPEMEHU IpU
IUTACTUYECKUX U YIPYTUX AepopMaiusax 3a €AMHCTBEHHON aHAIMTUYECKON 3aBUCHUMO-
CThIO. YCTaHOBJIEHA 3aKOHOMEPHOCTh M3MEHEHHUS MMITYJIbCa BOJIHBI AeQopMaiiu BO
BPEMEHU M 3aKOHOMEPHOCTb HM3MEHEHMS HUMIIYJIbCa C PACCTOAHUEM OT HCTOYHHUKA
B3pbIBa, KOTOPBIE MO3BOJISIOT OLEHUTH MOIVIOIIEHUE 3HEPTUU YHOPYTHX BOJH Aedop-
MallM1 MaCCUBOM T'OPHBIX IIOPOJ IIPU ITPOBEIECHUH MACCOBBIX B3pBIBOB HA Kapbepax.

KuaroueBble ciioBa: HanpsbKeHUE TOPHOTO MacCUBa, IlacThyeckas nedopmanus,
ynpyras aepopManusi, UMITYJIbC BOJIHBI Ae(pOpMaIliu, B3PbIBHOM 3apsI.

AKTYAIJIBHICTb POBOTH. AkTyaqbHHM NHUTAHHSIM € BCTaHOBJICHHSI CEMCMO-
aKyCTUYHHX, MPY>KHO-ACPOPMAIIHUX Ta MIIHICHUX BJIACTUBOCTEH TIPCHKUX TOPIT
Yyepe3 BUBUCHHS O0COOJIMBOCTEN MPOXOKEHHS IPYKHUX XBHIIb.

3a MTaHUMH YUCETbHUX HAYKOBUX JOCIIKEHB B1JIOMO, III0 OCHOBHUM PYHHYIOUNUM
dbakTopoMm € BUOyXOBa XBWJIS, sIKa B TIPCHKOMY MACHBI TIEPEXOUTh Y XBHIIIO Je(op-
marrii [1-5].

B Ou1b1IOCT] BUMAJKIB aHATITUYHUI OMKMC IMITYJIbCY HAIPY>KEHHSI B TIPCHKOMY
MacHBI 3BOAUTHCA /10 KYCKOBO-JIIHINHOI anpokcumartii. 371e011bI10T0 AJ1s OLIIHKA Ha-
NPY>KEHHS B MAaCHBI T1PCbKUX MOP1J OKPEMO BU3HAYAETHCSA HAMPYKEHHS MIPU TPYKHIN
Ta TacTuyHid aedopmaitisgx. OKpiM TOro, IUISHKA HAPOCTaHHS 1 CHaJaHHS Harpy-
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YKEHHSI PO3IJISIIAIOTHCS, SIK JIIHIHHI 3aJIe)KHOCTI, [0 CyNepedYuTh JIMUCHOCTI 1 IPU3BO-
JIUTH 00 HOXHOOK.

BuoOyx 3apsiiy BuOyxoBoi peuoBunu (BP) mozentoe neBHMiT HEBEIUKHN 3eMIICT-
pYC, SMIEHTP SKOTO 3HaXOAUTHCA B MICII 3aKagaHHs 3apsaay. I1ia miero BHOyxoBOro
IMITYJIbCY B TIOPOJIi BUHUKAE yJIapHa XBHWJISI, HAIIPY>KCHHS B SIKiH 31 301JIbIIIEHHSIM BiJIiC-
TaH1 BiJl IICHTpa 3apsay pi3Ko 3HUXKYeThcs. Ha HeBenukii BijcTaHi Bij 3apsaay Ghop-
MYIOTHCS 30HU IJTACTUYHUX Ta MPYNKHUX AeopMalrii.

Junamika aepopMyBaHHS BIJIPI3HAETHCS BpaxXyBaHHSIM I1HEPUIHHUX CHJ, L0 Y
BCIX BHITaJIKaX MPU3BOIUTH JI0 CYTTEBOI 3aJICKHOCTI AedopMaltiii i Harpy>KEeHb B 4aci.

MeTor0 ToCHiIKEeHHS € PO3poOKa aHATITUYHOTO BUPA3y AJIS ONMKUCY HAPOCTaHHS i
3aTyXaHHS IMITYJILCY XBUJI1 nedopmariii B 4aci €IMHOIO 3aJIS)KHICTIO Ta BCTAHOBJICHHS
3aKOHOMIPHOCTI 3MIHH IMITYJIbCY 3 BIJICTAHHIO BiJI JUKEpeia BUOYXY.

MATEPIAJI I PE3VJIBTATU JOCJIIXKEHD. IIpoBiBiiu aHaii3 HAYyKOBUX 1 €K-
CIICpUMCHTAIBHUX JaHHUX [6, 7], HAMU 3ampoONOHOBAHHMIA MAaTEMAaTUYHHHA BHpA3 JUIs
OTIMCY IMITYJIbCY HAINpy>KCHHS:

a(t) = 01(t) + 02 (D), 1)

ne o1 (t) — pO3BUTOK IMITYJIbCY HANPY>KEHHS B 4aci mpu npyxHii aedopmariii, MIla;
0,(t) — pO3BHUTOK IMITYJIbCY HANPYKEHHS B Yaci Mpu uiacTu4Hii aedopmarii, MIla;
01 (t) Ta 0, (t) po3paxoByIOThCS 3a (hopMyiaMu:

0.(t) = 0,1 " €xp (%) - exp [—exp (M)], (2)

52(t) = Oz - |1~ exp (7). ®3)

1€ Opm1, Omz — MAKCUMAJIbHI HAIIPY>KEHHS JUISl IPY>KHUX Ta MJIACTUYHHUX JAepopMariii
BIIMOBIHO TpH Yaci t;  Ta tpy,, Mlla; tyy Ta ty, — cTal 4yacy HapOCTaHHsI, MKC.

J1J1st eKcriepuMEeHTAIBHOTO MiATBEpKEHHS BUpasy (1) mpoBeaeHi po3paxyHKH, 1110
MiATBEPKYIOTh MAaTEMATUYHUIN OMUC HAMPY>KEHHS HAa PI3HUX BIJICTAHSIX BIiJ JKEpera
BUOYXy. [IJis po3paxyHKIB BUKOPUCTaHI SKCIICPUMEHTAbHI daHi [6] A 30HM npyK-
HUX KOJHMBaHb 1 Macoro 3apsay BP 226 ta 400 r.

O0poOKa excriepuMeHTaIbHUX JaHuX [6, 7, 8] M03BoMMIIa BCTAHOBUTH MTapaMeTpr
K1 XapaKTepU3yIOTh 110 mopoay (tadi. 1).

Ha puc. 1 ta 2 mpencraBieHi pe3yslbTaTd PO3pPaxyHKY IO €KCIIEPUMEHTATBHUX
JAHUX 3aJISKHOCTI HAMPYKEHHSI Bi 4acy Juist 3apsiaiB Macoro Qpp=226 T Ta Qpp=400 T
Ha Bizacradl 70R ta 75R BiamoBigHO.

AHanoriuHi po3paxyHKU MTPOBEACHHI JJIs 1HITNX BIJCTaHEH Bij JKepesia BUOYXY.
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Ta6nuis 1 — Po3paxyHKOBI mapaMeTpu

Bincranb Big jpkepena BUOyXy Omy Om oy tmyr | tmy, | toys | oy
(R — paniyc 3apsiny BP) MIla MIla MKC | MKC | MKC | MKC
Qpp=226T
70-R 5,55 0,105 170 0 | 100 | 100
120-R 1,95 0,049 245 0 | 140 | 100
150-R 0,9 0,1 335 0 |185 | 100
200-R 0,18 0,048 390 0 | 145 | 100
Qpp=400T
75R 4,7 0,15 210 0 | 135 100
93,5'R 2,6 0,283 260 0 | 125 | 100
156-R 0,73 0,18 360 0 | 305 | 100
187-R 0,5 0,12 470 0 | 250 | 100
c, Mlla
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Pucynok 1 — 3anexxHocTi Hanpy KeHHs BiJl 4acy JJis 3apsaiB Macoro Qpp=226 T
Ha BijcTaHl 70R: 1 — po3BUTOK IMITyJIbCY HANPY>KEHHA B Yacl
NpU TUTACTHYHIN nedopMariii, po3paxoBaHuii 3a piBHSIHHAM (3); 2 — PO3BUTOK
IMITYJIBCY HAIPY>KEHHS B Yacl MpH NpyxHii aedopmaiiii, po3paxoBaHuii
3a piBHAHHAM (2); 3 — cyMapHU# IMITyJIbC HAMPy>KEHHS TiPChKOT0 MacHUBY
B 30HI IPY)KHUX KOJHBaHb, PO3paxoBaHuii 3a piBHAHHAM (1);
4 — ekcriepMMeHTaNIbHI AaHi [6]

CyuacHi pecypcoeHepro3oepirarodi TeXHOJIOTIT TipHUYOro BUpoOHuITBa. Bunyck 1/2019(23).
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Pucynox 2 — 3anmexHoCTi Hampy>KeHHS Bi 9acy s 3apsiaiB Macoro Q=400 T
Ha BijcTaHl /SR: 1 — po3BUTOK IMITyJIbCY HANIPY>KEHHA B 4acl
NpU TUTACTHYHIN nedopMariii, po3paxoBaHuii 3a piBHSIHHAM (3); 2 — PO3BUTOK
IMITYJIbCY HaAIPY>KEHHS B Yacl MpH NpyxHii aegopmaiiii, po3paxoBaHuii
3a piBHAHHAM (2); 3 — cyMapHU# IMITyJIbC HAPy>KEHHSI TiPChKOT'O MacHUBY
B 30HI IPYKHUX KOJUBaHb, PO3paxoBaHuii 3a piBHAHHAM (1);
4 — exkcriepMeHTaJIbHI JaHi [6]

Takum 4YMHOM Hampy>KeHHS XBWIl Aedopmailii B MacHBl BiJi MAacOBOrO BUOYXY
a/IeKBaTHO OINHUCYETbCA aHAIITUYHUM BHPA30M, KU JO3BOJII€ BCTAHOBUTU 3HAUYECHHS
napameTpiB IMIYJbCY Ha OyIb-sKii BiAcTaHl BiA jxepena. [Ipu 3011bI1eHH] MacH 3a-
psany BP 3HauHO 3pocTae HampykeHHs miacTU4YHHX aedopmaniax. Le mosicHroeTbes
TUM, 110 BiA0YBa€ThCA 3HAYHE MOTJIMHAHHS MPY’KHOI €HEeprii B KOJMUBAJIbHUX 1 XBH-
JHOBUX IpoIiecax.

BpaxoBytouu Te, 110 B oAanbuIoMy OyZie BUKOPUCTOBYBATUCS E€HEPTis sKa mepe-
HOCHUTBCSI XBWJICIO eopMallii, pO3TrJIIHEMO aHATITUYHY 3aJIeKHICTh 3MIHU 1IMITYJIbCY
xBUJl nedopmarii B 4aci, Ky po3poOJIeHO 3a JaHUMH €KCIEPUMEHTAIILHUX 3aMipiB
[6], po3paxyHkoBux mapamerpiB (Tabi.1) Ta aHATITHYHOI 3aJ€KHOCTI 3MIHM Harmpy-
»eHHs B yaci (1):

PO = o - e (22) - exp [exp (225)] 4 0y - [1 = —ep (22 e, (4

to1

Ha puc. 3 mpexacraBieHi pe3ynbTaTH PO3PAXYHKY 3JICKHOCTI 3MIHU IMITYJIBCY
xBWI Aedopmarlili B yaci npu miapuBaHHi 3apsaiB Macor Qpp=226 1 Ta Qpp=400 T Ha
Biacradl 70R ta 75R BiamosigHO.
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Pucynok 3 — 3miHa iMImynbey XBuili gedopmariii B gaci:
1 — mpu migpuBaHHi 3apsiaiB Macoo Qpp=226 1 Ha BiacTaHi 70R;
2 — ipu miapuBaHHi 3apsiaiB Macoro Qpp=400 r Ha BiacTani 75R

AHanoriyHi po3paxyHKH MPOBEACHI JUIsl IHIIMX BiJICTaHEW BIJ JKEpesa BUOYXY.
MakcumanbH1 3HaYeHHS IMITYJIbCY XBHIIL Jedopmaltii Jisi pi3HUX BIJICTaHEH BiJ JpKe-
pena BUOyXy npejcTaBieHi B Ta0I. 2.

Tabnuug 2 — MakcumanbHe 3HaYeHHS IMITYJIbCY XBUJI AedopMalrii
JUTS BIZICTaHI I BiJI JKepesia BUOyXy

Maca BP Qgp=226T
r (R — paxiyc 3apsny BP) 70R 120R 150R 200R
P,,, MIla-c 661,6 308,6 197,4 63,74

Maca BP Qgp=400 r
r (R — paziyc 3apsy BP) 75R 93,5R 156R 187R
P,,, MIla-c 745,1 559,4 386,3 249,2

[IpoBeneHmit aHasi3 OTPUMAHUX 3aKOHOMIPHOCTEH 3MIHU IMITYJILCY XBUII aedop-
Malii B 3aJIeKHOCTI BiJ BiJICTaH1 JI0 JKepesa BUOYXy IOKa3aB, 110 Taka 3aJeKHICTh
MOXe OyTH IpejICTaBJICHa Y HACTYITHOMY BHIUIsiL (puc. 4):

P(r) = Pmo * exp (—a 1), (5)

ne Ppo — 3Ha4YeHHs IMITyJbCy XBHIII jAedopMalii Outs emiueHtpy BuOyxy, Mlla-c;
a — koeimieHT 3aTyxanHs, 1/mM; r — BiIcTaHb 70 JKEpesia BUOYXY, M.
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Emnipuunuii aHami3 oTpuMaHuX BUIIE pe3yJIbTaTiB MMOKa3aB, M0 JJIs MPEACTaBIIC-
HUX YMOB BUOYXY P, = 1700 MIla-c Ta 1600 MIla-c; « = 0,014 Ta 0,0105 Bizaro-
BijrHO JuTst Macu 3apsaaiB BP Qpp=226 1 Ta Qpp=400 T (puc. 4).

P(t), MIlIa'c
2000

1500+

1000+

3

0 50R 100R I50R  200R r =R/R3

Pucynox 4 — 3miHa iMITyJIbCy XBUII1 ieopMallii B 3aI€KHOCTI BiJl BiJICTaH1
1o mxepena BuOyxy (R — paniyc 3apsiny BP):

1, 2 — 3MiHa IMITyJIBCY XBHJIL Aehopmarlii B 3aJIe’KHOCTI Bl BIACTaHI1 0 JKepesa
BUOyxy npu Maci 3apsiny BP Qgp=226 1 Ta Qp=400 T BiAMOBIAHO, pO3paxoBaHa
3a piBHSHHAM (5); 3, 4 — 3HAYEHHS IMITYJIbCY XBHWIII AeopMallii B 3aI€KHOCTI
BIJI BiJICTaH1 JI0 Jokepena BuOyxy npu maci 3apsay BP Qgp=226 1 ta Qgp=400 1
BiJITIOBiTHO, pO3pax0OBaHi 3a piBHAHHSM (4)

Sx BugHO 3 puc. 4 npu 301IbIIeH] MacH 3apany BP 3011bl1yeThCs IMITyJIbC XBUIT1
nedopmairii. Ile MOSICHIOETHCS TUM, 1110 30UIBIIYETHCS YaCTOTa KOJMBAHHS Ta IIBHU/I-
KICTh 3MIILIEHHS YaCTOK B MAacHBI 1 3pOCTa€ YacTKa HE3BOPOTHUX, INIACTUYHUX JAeOop-
Marii. 31 30UIbIIEHHAM BIJCTaH1 BiJ JKepesa BUOYXy BETMUMHA IMITYJIbCY 3HUKY€ETh-
Csl 32 €KCTIOHEHIIAJILHOIO 3aJICKHICTIO. [HTEHCUBHICTh 3HIKEHHS IMITYJIbCY XBHUJI1 Ji€-
dbopmartii 3a1eKUTh Bl KoedilieHTa 3aTyXaHHS IPYXHUX XBUJb &, SIKHW € TIOKa3HU-
KOM BTpPATH €HEPrii XBUJIb B TIPCHKUX MOPOJaX BHACTIIOK (I3MYHHX MPOIIECIB OMUca-
HUX BUIlE. BelnunHa @ 3aJIeKUTh BiJl TOPUCTOCTI Ta TPIIIUHYBATOCTI MTOPOJIU, MiHE-
pPalBHOTrO CKJIAy 1i CKEJNeTy, TEMIIEpAaTypH Ta BOJIOIOCTi, TEOMETPIi MOp Ta PiaUH, IO
1X 3aI0BHIOKOTh.

JIJisa mepeBipKH aeKBaTHOCTI MPEICTABICHUX aHAITUYHHUX 3aJI€KHOCTEH HeoOXi-
HO TIepeBecTH Koe(DIIieHT 3aTyXaHHg @ 3 0e3p03MipHOi BenmnuuHH y paktudny (1/m) Ta
CIIBCTABUTH 3 €KCIIEpUMEHTAILHUMHU JaHuMu (puc. 5) [10]. Takum unHOM KOe(iIlieHT
norfiuHaHHs 1 3apsaaiB Qpp=226 1 Ta Qpp=400 r ctanoBuTh @ = 0,28 1/M Ta 0,21 1/m
BIJIITOBITHO.
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PucyHok 5 — 3anexHicTh KOe(ILIEHTY 3aTyXaHHs BIJl YaCTOTH AJIS FIPCHKUX TOPIJ
pi3Hoi JiTonoriuHoi Oymosu [10]

BpaxoByroun Te, 110 kKoedilieHT 3aTyXaHHs @ TMOTparvisie B HEOOX1JHUM 1HTepBal
gactot (f =100 I'm — 10 x['w, puc. 5), 3aexHOCTI 4 Ta 5 € aIEKBATHUMH i MOXKYTh OY-
TH 3aCTOCOBAaHI JJIs1 aHAJIOTIYHUX PO3PAXyHKIB MEPEHOCY IMITYJIbCY Ta €HEPrii XBUIIECIO
nedopmaiiii TipcCbKOro MacuBy.

BUCHOBKMU. 1. Po3po06ieHi MaTeMaTU4H1 BUpa3u JJiS OMUCY PO3BUTKY HAMPY-
YKEHHS B Yacl MpY IJIACTUYHUX Ta MPYKHUX JAePOopMalisiX ONUCYIOThCSA €AUMHOI0 aHa-
JITUYHOO 3aniexHicTio. [Ipu 301mbpenHi Macu 3apsay BP nmmactuuna ckiagoa iMimy-
JbCY HaMpy>KeHHs 3pocTae. [Ipu 30uTbIeHHs BIZICTaH1 Bij JpKepena BUOYXy 301IbITy-
€THCSI YaC HAPOCTAHHS 1 CIIQJAHHS IMITYJIbCY HANPY>KEHHS.

2. BcraHoBieH1 3aKOHOMIPHOCTI 3MIHM IMITYJIbCY XBWJI1 Aedopmariii B yaci Ta 3a-
KOHOMIPHICTB 3MIHH IMITYJIbCY 3 BIZICTaHHIO BiJl JKepesia BUOYXY 03BOJISIOTH OLIHU-
TH TIOTJIMHAHHS €Heprii XBWIIb AedopMailii MAaCUBOM TIPCHKUX MOPIA MPHU MPOBEACHH1
MacoBUX BUOYXiB Ha Kap epax. 31 30uibleHHAM MacH 3apsiny BP nmpubmmsno B 2 pasu
MaKcUMallbHa BeTMYMHA IMITYJIbCY XBHIII AedopMaliii 3poctae B 1,15+4 pas3u Ha Bijc-
tadl B1x 70R go 200R.

3. 31 301JIbLIICHHSIM BIICTaH1 BiJl JyKepesia BUOYXy BEJIHMUMHA IMITYJIbCY 3HIKYETHCS
32 eKCMOHCHITIATHHOO 3aJICKHICTIO. [HTEHCUBHICTh 3HMKEHHS IMITYJIbCY XBUII1 Aedo-
pMartii 3aJeXuTh Bil KoedilieHTa 3aTyXaHHs MPYKHUX XBWIb (&, SIKUH € MTOKa3HUKOM
MOTJIMHAHHS €HEPTrii XBWUJIb B TIPCHKUX MOPOJax BHACTIAOK BIAMOBIAHMX (DI3UUHUX
npolieciB. BennunHa a 3aJieKuTh BiJ TOPUCTOCTI Ta TPIIIMHYBATOCTI MOPOJU, MIHE-
paJIbHOTO CKJIaAy ii CKeJeTy, TeMIepaTypu Ta BOJIOrOCTi, FTEOMETPIl Mop Ta PiuH, 110
1X 3aII0BHIOKOTb.
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4. Tlpu 361nbiIeHH! Macu 3apsany 3 226 r g0 400 1, koe]ilieHT 3aTyxXaHHS @ 3HU-
KyeThcs Ha 25 %. Lle mosicHIOEThCS THM, IO MPH OLIBININA BEJIHUYMHI 3apsiay 4acToT-
HUIl CHIEKTP KOJMBAHb 3MILIYETHCS B OIK OUIBIINX YaCTOT, SIKI 3aTyXalOTh OUIBII 1HTE-
HCHBHO HIX 1HIITI XBHJII.
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DESCRIPTION OF THE FORM, DISSEMINATION AND DAMPING
OF THE EXPLOSIVE IMPULSE IN THE ROCKS MASSIF

A. Kriuchkov, A. Bakhtyn

NTUU "lgor Sikorsky Kyiv Polytechnic Institute"

prosp. Peremohy, 37, Kyiv, 03056, Ukraine. E-mail: at_bahtin@i.ua

Purpose. The purpose of the study is to develop an analytical expression for de-
scribing the growth and attenuation of the impulse of the wave of deformation in time,
which will be described by a single dependence, as well as the establishment of the
law of change in impulse with distance from the source of the explosion. Methodolo-
gy. The analytical and experimental studies of the development of time stress have
been carried out to describe the impulse of an explosive wave in time at a different
distance from the source of the explosion. An empirical analysis of the obtained results
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was carried out and a comparison of these data with experimental data was performed
to prove the adequacy of the proposed mathematical models. Findings. The regulari-
ties of the momentum variation of the wave of deformation in time and the pattern of
momentum change with the distance from the source of the explosion are established,
which allow to estimate damping of energy of waves of deformation in massif of rocks
during carrying out explosions in quarries. With an increase in the charge mass of an
explosive about 2 times, the maximum impulse of the wave of deformation increases
in 1,15 + 4 times at a distance of 70R to 200R. With an increase in the distance from
the source of the explosion, the value of the impulse decreases with exponential de-
pendence. The intensity of the decrease of the impulse of the deformation wave de-
pends on the coefficient of attenuation of the elastic waves a, which is an indicator of
damping of energy in rocks due to the corresponding physical processes. The value of
a depends on the porosity and presence of cracks in the breed, its mineral composition,
temperature and humidity, the geometry of the pores and fluids that fill them. With an
increase in the mass of the explosive charge from 226 to 400 g, the attenuation coeffi-
cient a decreases by 25%. This is due to the fact that with a larger mass of charge of
an explosive, the frequency spectrum of oscillations is shifted towards higher frequen-
cies. Originality. In most cases, the analytical description of the impulse of tension in
the rocks massif was reduced to linear approximation. In this study, mathematical ex-
pressions have been developed to describe the development of an impulse of an explo-
sive wave in time during plastic and elastic deformations, which are described by a
single analytical dependence. Practical value. The practical significance of the results
obtained is the ability to establish seismic-acoustic, elastic-deformation and strength
properties of rocks through the study of the characteristics of the passage of elastic
waves. Conclusions. The regularity of the impulse variation of the wave of defor-
mation in time and the pattern of impulse change with the distance from the source of
the explosion have been established. They allow to estimate energy damping of elastic
waves of deformation by massif of rocks during explosions in quarries.

Key words: tension of the rock massif, plastic deformation, elastic deformation,
impulse deformation wave, explosive charge.
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