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U3CJEJIBAHE EOFEKTUBHOCTTA HA B3PUBHUTE PABOTH
ITPU ABAPUMTHO-CITACUTEJIHA JTEMHOCTH

c aBrop llersp Banentunos lletnsaHkoB

1. AKTyaJTHOCT ¥ 3HAYMMOCT HA pa3padOTBaHUs Hay4YeH NmpoodJiem, mea u
3aJa4M HA JUCEPTAIUOHHUS TPY/
bearapckaTta apmusi U3IBJIHSBA 3a/1a4M CBBbP3aHU C YYaCTHETO U B aBa-
PUIHO-CIIACUTENIHU OIIepallii, KOUTO Ca ONPEIEIICHH B ,,3aKOH 32 BHOPBKEHUTE CH-
mu Ha PenyOnuka bearapus” wu ,[lnana Ha bwirapckata apMus 3a OKka3BaHe Ha IO-
MOIIl Ha HaceleHueTo mpu OeAcTBus’ . B pesynarar Ha W3BBHPEAHHM CUTYyalUU IPU
Oe/CTBUSA, aBapUU U KaTacTpo(du B HACEIICHUTE MECTa U B 0OEKTUTE HA NKOHOMHKATA
MOJK€ Jla UMa T'OJIEMU YHUILIOKEHU TUIONIN OT HH(PACTPYKTypaTa, MOXKapHU 30HH, 30-
HU Ha PaJMO0aKTHUBHO 3aMbpCSIBAaHE, HABOJIHEHUS, CHETOHABSBAHUS U JIp.
N3nbiHEeHneTo Ha Te3U 3aJauu MpeJroiara mposiBata Ha yCUJIus ¢ BUCO-
Ka CTEIEH Ha CJIOKHOCT, PUCK ¥ 3HAYUMOCT U € CBBP3aHO C OTYUTAHE BIUSAHUETO Ha
MHOECTBO (DaKTopH, ¢ peanusaiusira Ha NpoPeCHOHATHA YMEHUS OT Pa3IMdHU 00-
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JACTU Ha MpaKTUKATA.
B mucepranmonnus tpyn ,,M3cnenBane eheKTHBHOCTTa HA B3PUBHUTE pa-

OO0TH TpU aBapUIHO-CIIACUTEIHHA JEHHOCTU® € M3CJIeBaH 0COOCHO aKTyaJleH B TOC-
JETHOTO JIECETHIETHE HAy4YHO-TPUIIOKEH MpoOJieM — MPUJIOKEHUE Ha B3pUBHATA
TEXHUKA U TEXHOJIOTMU B 00JIaCTTa Ha aBapUUHO-CIIACUTEIIHUTE JCHHOCTH U MaKCH-
MaJIHOTO U KOMIUIEKCHO ONTUMHU3UPAHE HA METO/U, NapaMeTpu U (HaKTOpH 3a MOBU-
[IaBaHe Ha €(PEKTUBHOCTTA UM C MUHUMYM HETaTUBHU TOCJIEICTBUS BHPXY OKOJIHA-
Ta cpena.

AKTyaJHOCTTa Ha M3CJIEABAHETO CE OMPEJEIsl OT TOBA, Y€ B3pUBHUTE PabOTH
(BP) otroBapst Ha TBbpCEHETO M MpaKTUYECKaTa MOTPEOHOCT Ja ce MPHUAOOHUST
OTPEJICICHH CHOCOOHOCTH M Jla C€ W3MBJHSBAT 3aJadyd TpPH TMPOBEKIAHE Ha
aBapuitHo-criacutenuu aeitHoctu (ACJl). OcobGeHo BaXKHO B HACTOAIIUS €Tall MPHU
MPOBEXKIAHETO UM € MOBUIIIABAaHETO Ha €()eKTUBHOCTTA 3a MOCTUTAHE HA ONTUMAIIHU
pe3yJTaTH.

AKTyaJlHOCTTa Ha TemMara € 00OCHOBaHa U OT TOJIAIMOTO pa3HOOOpa3ue Ha U3-
MOJI3BAHUTE B3PUBHU PaObOTU MPU aBAPUMHO CHACUTEIHU IEMHOCTH KAaToO €IUH OT OC-
HOBHHTE CIOCOOM 3a chOapsiHe Ha MOTEHI[MATHO OMACHU CTpagu U OOEKTH, Pa3UUCT-
BaHE Ha CBJIMYAHE HA 36MHU MacH, pa3udCTBaHE HA HATPYIBaHUS OT HECBbP3aHA Ma-
ca u Jap.

[lenta Ha mucepTallMOHHUS TPYJ, MOcTaBeHa OT aBTopa ¢: U3cjenBane Ha
(¢akTopure, Biausemin Ha ePeKTUBHOCTTA HA B3PUBHHUTE PA0OTH U OrPAHUYABA-
1[4 BPeJHUTE Bb3ACHUCTBHS HA B3PUBA NIPU ABAPUHMHO-CIIACUTEIHHU JCHHOCTH.

3a U3MBJIHEHHUE Ha Ta3!U L]l JOKTOPAHTHT € PELIJI CICIHUTE 3a/1a4H:

1. 3cnenBane xapakTepUCTUKUTE HA U3MOJI3BAHUTE B3PUBHU BEIIE-CTBA, CIIE-
[MAJTHU 3apsiiv ¥ CPEJICTBA 32 B3PUBSIBAHE.

2. UscnenBane edexTMBHOCTTA W OE30MACHOCTTA HA MPWJIATAHUTE B3PUBHHU
TEXHOJIOTHUHU.

3. OpraHu3allMOHHU U TEXHUYECKU MEPONPUSTHS 32 OrpaHUYaBaHE BPEIHUTE
BB3/ICHCTBHUS HA B3pHUBA.

2. OneHkKa Ha JUCEPTALUOHHMS TPYJ
[IbpBUTE BHieUaTIeHUsI OT AUCEPTALMOHHUS TPYJ Ca, Y€ aBTOPHT € HABJISA3bHI B

J0cTaThuHa AbJI00YMHA HA IpobOIeMa, MpUTEKaBa HEOOX0AUMaTa IpeABapuTeIHa Te-
OpeTHYHAa MOJArOTOBKAa U MH(OpMAIMs, KOATO JT0Ka3Ba MpU pa3pabOTBaHE Ha JucCep-
TanusTa.

B paGoraTa cu aBTOpBT cie/Ba OIpeieleHa cXxeMa Ha HayYHUTE U3CIICIBAaHUS —
e, 3a/1a4M, METO/IMKa, MPeAMET, 0OEKT U OrpaHWYEeHUs Ha U3ciieqBaHeTo. Brocnen-
CTBHE O0OCHOBaBa HayuyHaTa HOBOCT, NMpaKTUYeCKaTa 3HAUMMOCT, MPUIOKHUMOCT U
NEPCIEKTUBA 3a pa3BUTUE HA IPOOJIIEMHUTE B HAYYHUS TPY.



N3non3Bailku yMeno MaTeMaTH4eCK MOJIEN 3a YCIEIIHO PEelIaBaHe Ha HayYHUs
mpo0IeM U IPHIOKEHUETO My B MPAKTUKATA, aBTOPHT C€ JOKa3Ba KATO CHEITHAIHCT C
pPYTUHHA MOJIOTOBKA M Hay4YHU MO3HAHUS B 00JaCTTa Ha TEXHUKATA U TEXHOJIOTUUTE
Ha B3pUBHUTE pabOTH, CIIOCOOEH J1a pelllaBa HAyYHO-ITPUIIOKHU 3aJaUH.

B nucepraniioHHUs TPyl aBTOPHT € M3MOJI3BAJ CICAHUTE METOAM: MaTeMaTH-
YECKO MOJIeJIUpaHe, €KCIEPUMEHTAJICH METOJl, TEOPETUYEH (ICTyKTUBEH) METO U
METOJ] Ha CTATUCTUYHHUSI TTOJAXO/.

N3noxenusT matepuan B AUCEPTAIMOHHUS TPY]l € pa3paO0OTeH Ha SICEH TeXHU-
YEeCKHU €3MK, 0€3 U3JIUIIHU MOSICHEHUS U ThIKOBAHUS.

3. OueHka cTpyKTypaTa Ha AMCEPTALMATA

JucepranoHHUAT TpyA € pazpaboreH B o0em 120 ctpanunm. To# ce cbeTou OT
3 rnaBwy, 22 ¢urypu u 12 tabnunu. JInteparypHuTe U3TOUHUIU ca 62, OT KOUTO 58 ca
Ha KUpWInia 1 4 Ha JJaTUHUIIA.

B rnasa IIspBa — ,,IlocTaHOBKa Ha M3CeI0BaTENICKAaTa 3a/1a4a‘ € U3CJIeBaHa aK-
TyaJlHOCTTa Ha mpoOsiema. OOOCHOBaHa € HEOOXOAMMOCTTa OT MPWIOKCHHE Ha
B3PUBHUTE TEXHOJIOTUU MPHU MPOBEKJAHE HA CIACUTEIIHHM U HEOTJIOKHHU aBapUilHO-
Bb3cTaHoBuTeHu padbotu /CHABP/. HanpaBeHn e kpaThk 0030p Ha W3MOJI3BAHUTE
B3PUBHU BEIIECTBA, HAUMHU W METOAM Ha B3pUBSIBAaHE. AHAJIM3WPAHU Ca BPEIHUTE
BB3/ICHCTBUS HA B3pUBA MPU U3ITBIHEHUETO HA B3pUBHUTE pabOTH B aBapHitHO-cIa-
CUTEJTHUTE JEHHOCTH.

B chuiecTByBamara TexHu4YeCcKa JUTEpATypa B OTPAaHUYEH U HEMbJIEH 00eM ce
pasriaexaaT BIIPOCUTE 33 MPOTUBOJICUCTBUE HA TEHEPUPAHETO U PA3MPOCTPAHEHUETO
Ha BPEIHUTE BB3IECUCTBUA Ha B3pHBa. OCHOBHO CE€ MMOCOYBAT OPTraHU3alMOHHU U HE-
J0CTaThYHO €(PEKTUBHU TEXHHUYECKH Mepornpusatusa. HemoctaTbuHu ca JaHHHUTE 3a
MPEANa3HOTO JICUCTBUE HA MOKPUTHS, U3TOTBEHU OT JIECHO JOCTBHIIHU MaTepHUasu.
Psnko moxe na ce Hamepu mHpopmaius 3a GU3NKO-MEXaHUYHUTE CBOWCTBA HA 3a-
IIUTHU TIOKPUTHS U TIPETPaIu CPEIly yaapHaTa BbJIHA U Pa3HOOOpa3ueTo OT OCKOJ-
KU, TIOJTy4eHU TIPU B3pUBA.

Ha ocHoBaTa Ha Moco4yeHHUTE HEpEelEHU MPOOJEMHU aBTOPHT MPECTaBA
nenTa Ha aucepraunoHHus Tpyd: U3cienBane Ha paxkropuTe, Biauselm Ha edek-
TUBHOCTTA HA B3PMBHUTE PAa00TH U OrPaAaHUYABAIIM BpPeJHUTE Bb3/€iiCTBUS HA
B3pHMBA NIPU AaBAPUUHO-CIIACUTETHU JeHHOCTH.

B riaBa Bropa — ,,I3cineaBane mpoiieca Ha U3MO0JI3BaHE HA B3pUBHU BELIECTBA,
CIIELUAJIHU 3apsIU U CPENICTBA 32 B3PUBSIBAHE IIPU aBaAPHUITHO-CIIACUTEIHU JEHHOCTH
ca u3cieaBaHu o0eMa U XapakTepa Ha pa3pylIeHHsITa Mpu OeJCTBUS, aBapUU U KaTac-
Tpodu. HampaBeHa e xapakTepuCTHKa HA TPH TUIIA 3aTPYIBaHUS, CHCTOSIIH CE OT OT-
JIOMK{ Ha CTOMAaHOOETOHHH, METaJHU €JIEMEHTH U KOHCTPYKITUU U OJIOKOBE OT TyX-
JeHu creHu. M3BppuieHa € iracuukanus Ha 3aTPyNBaHUATA B 3aBUCHUMOCT OT
CTPYKTypaTa Ha pa3pylIeHUsITa U HAISTAaHETO Ha yJapHara BbiaHA. OmnpeaesieHu ca
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napaMeTpuTe Ha 3aTpyNBaHMATA MPU pa3pyllaBaHE Ha KWIMIIHU CIpajJd U BUCOUYM-
HaTa Ha HEMPEKbCHATUTE 3aTPYNBAHUS.

AHanu3upaHu ca METOAMTE U TEXHOJOTUUTE 3a B3pUBsBaHe. M3BbpiieH € o0 -
pPEH TIperjea Ha U3IMO0JI3BAaHUTE B3PUBHU BEILECTBA U CleLHANTHU 3apanu. [locouenun
ca IpeIrMMCTBaTa M HEJOCTAaTBIMTE UM IpPH TIXHOTO NpuioxkeHue. M3ciensaHo e
BB3/ICHCTBUETO HAa yJapHAaTa BbJHA BbPXY pa3pylLIaBaHUTE €JIEMEHTH 4Ype3 ONpeaeis-
HE Ha JUHAMUYHOTO HaJsiraHe U UMITYJICHOTO HaToBapBaHe. V3BbpIleHa € olleHKa Ha
B3pUBHUTE XapaKTEPUCTUKU Ha W3MOJ3BaHUTE B3pUBHU BellecTBa. OrpezesieHu ca
HAYMHUTE 32 paslojarale Ha 3apsauTe COpsMO pa3pylIaBaHUTe 00eKTH. AHanIU3upa-
HU Ca CpEJCTBAaTa U HAUYMHUTE Ha B3puBsBaHe. M3ciieBaHO € MOpPaKEHHETO OT OT-
JIOMKH KaTO aBTOPHT € MPEACTaBUI Pe3yJITaTUTE B 3aBUCUMOCT OT (popmarta, IbCTOTa-
Ta ¥ Pa3CTOSTHUETO UM JIO0 OXpaHsIeMUTEe 00CKTH B TaOnuIM. 3a 00paboTka Ha pe3yIi-
TaTUTE OT EKCIIEPUMEHTA aBTOPHT € MPEI0OKUIT METOJ]a HA PETPECUOHHUS aHAJIU3.

B rnasa Tpera — ,,Metoau 3a nopumiaBane e(heKTUBHOCTTA Ha B3PUBHUTE pado-
TH B ABAPUWHO-CIIACUTEIIHUTE NEMHOCTU € M3CIEABAH MAaTEMATHUYECKHs MOJEI 3a
onpeensHe Ha 0€30MacHOTO pa3CTOSHUE OT ynapHa BbiHA. [Ipeioxenu ca TpaHc-
dbopmupanu GpopMyiu ¢ BbBekAaHE Ha KoeUIICHT Ha 3a0UBKaTa, 3aBUCEI] OT BUJA U
CBOICTBaTa Ha M3MOJ3BAHUTE MaTepHaU. 3a HaMaJsIBAaHE HA MOPA3SABALIOTO JIEHUCT-
BH€ Ha y/JapHO-BB3/YIIIHATA BbJIHA Ca pa3pabOTeHH U TOIbJIIHEHU (PU3NYECKU MOJAETIN
Ha 3alIUTHU MOKpUTHUS. ONTUMU3ZUPAH € MATEMATHYECKHUsT MOJIEN 3a ONpeelisiHe Ha
0e30macHUTE Pa3CTOSHUA OT pazliuTaHe Ha B3pUBEHU KbcoBe. [Ipenioxkena e TpaHc-
dbopmupana popmysa ¢ KOEPUIEHT, 3aBUCEN] OT MUIBTHOCTTA Ha MaTeprayia U3Moi3-
BaH 3a 3a0uBKa. M3cienBaHa e TeopusiTa 3a MpUaraHe Ha CHCIUAIHU 3apsau MpU
paspylliaBaHe Ha METaJHU M CTOMaHOOETOHHU KOHCTpYKIuH. [Ipeioxenu ca mare-
MaTHYECKH MOJIET 3a OMpPEeIsIHE MacaTa Ha 3alllUTHOTO MOKPUTHUE, YChBBPIIEHCTBA -
HU TEXHUYECKHU PEIICHUS 3a U3rpakJaHe HA KOHCTPYKIMHU HA 3AIIUTHU MOKPUTHUA U
KOHKPETHHU MPUJIOKEHUS Ha TEXHOJIOTHUATA Ha B3pUBHUTE PAadOTH MPHU pa3pyllaBaHE
Ha Crpajy ¢ pa3HooOpa3Ha KOH(PUIypalus ¢ 1eld — OrpaHUYaBaHe BPEHUTE Bb3IEHC-
TBUS HA B3PUBA.

4. HayyHO-NIPUJI0KHH U MPWIOKHHU Pe3yJITATH HA JUCEPTALMATA

HayuHo-nipuiioxkHUTE pe3yaTaTH Ha JUcepTalusiTa ce u3pa3saBar B:

- ONTUMU3UPAHETO Ha GOPMYIIHUS amapar 3a ONpe/esisiHe 30HUTE HA BPEIHUTE
BB3CICTBHS Ha B3PUBA;

- ONITUMHU3HUPAHE TEXHOJIOTHUSITA Ha B3pUBHUTE PaOOTH MpH pa3pylliaBaHe Ha crpa-
11 ¢ pa3HooOpa3Ha ¢popMa ¥ BUCOUMHA;

- U3CIIe/IBaHE MPUJIOKEHUETO HA HOBH KOHCTPYKTHBHU PELICHUS Ha 3alllUTHU
MOKPUTHUSI ¥ TIPETPAIN.



[TocoueHuTe NpUIOKHA NPUHOCH Ca JOKA3ajly CBOSITA aKTyaJlHOCT U JOCTOBEp-
HOCT TIPH TIPOBEK/IaHE HA CTICIIMAIIHA B3PUBHH PaOOTH U 3a OIICHKA Ha ySI3BUMOCTTA,
MOBPEANUTE U OCTAThYHATAa HOCUMOCIIOCOOHOCT Ha 3aIUTHUTE MOKPUTHS U MPETPAIH.

5. Onenka Ha nyO0JMKanuuTe

ABTOpPBT € npeactaBui 4 Opost nyOauKalMK, B €HA OT KOUTO € aBTOp, B OCTaHa-
JUTE — ChaBTOP. B TAX ca mpencTaBeHn TEOPETUYHUTE OCHOBU M MPAKTUKO-TTPHIIOK-
HU pEelIeHMs Ha 3allluTaTa OT yAapHa BbJIHA U OCKOJIKH IIPU MPOBEKJAaHE HA B3PUBHU
paboTu B aBapuifHO-CIaCUTENHUTE JIeHHOCTH. [1y0nuKyBaHeTo Ha MaTepUauTe € J0-
Ka3aTeJICTBO 3a TSAXHATa JIOCTOBEPHOCT M CIY>KU 332 OCHOBa 3a pa3paboTBaHe Ha Hac-
TOSIIUSA TUCEPTALIMOHEH TPYI.

6. Kpurnunu 0eJie:KKu

1. Hsxoun OT HayYHO-ITPUIIOKHUTE IPUHOCH MOTaT J1a C€ ONPENEIAT OCHOBHO Ka-
TO PUJIOKHH.

2. Ilpu pa3zpaboTBaHe HA TUCEPTAITMOHHMS TPY/l ca AOIYCHATH HSIKOMW TPaMaTH -
YECKHU IPELIKH.

CwMmsTaM, ye MOCOYEHHUTE CIa00CTH HE OMajoBakaBaT 3HAYEHUETO Ha paboTaTa
Ha JJOKTOPaHTAa.

7. 3akiar0ueHue

OT HanpaBeHUs aHAJIU3 U IOCTUTHATUTE PE3YJITATH OT aBTOpA CMATaM, Y€ JAUCEp-
TallMOHHUS TPy Ha Tema ,,M3cienBane eheKTUBHOCTTa Ha B3pUBHHUTE pabOTH Mpu
aBapUIHO-CIIACUTEIIHN JEWHOCTH * HAITbJIHO ChOTBETCTBA HAa U3MCKBAaHMATA 3a pa3pa-
00TBaHE HA Hay4eH MPoOJIeM OT TaKbB XapaKTep.

IIpensaram Ha 4ieHOBeETEe HA HAYYHOTO KYPH /1a IPUCHAAT 00pa3oBaTeHa
U HAy4YHA cTeneH ,,A0KTop* Ha Ilerbp BasenTuHoB IleT/IAHKOB 10 HAy4YHA cle-
nuaaHoct 02.08.15 ,,Texuuka U TEeXHOJIOTUS HA B3PUBHHUTE padoTH®, odJact 5
» [TeXHUYeCKH HAYKU“, po¢eCHOHAIHO HanpaBJieHue 5.13.

I'p. B. TepHOBO Peuensenr:
.......... 2021 r. 7011 I-p E. I'oros
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1. Relevance and significance of the developed scientific problem, goal and

tasks of the dissertation

The Bulgarian Army performs tasks related to its participation in emergency
rescue operations, which are defined in the "Law on the Armed Forces of the
Republic of Bulgaria" and the "Plan of the Bulgarian Army to provide assistance to
the population in case of disasters." As a result of emergencies in disasters, accidents
and catastrophes in the settlements and in the objects of the economy there may be
large destroyed areas of infrastructure, fire zones, areas of radioactive contamination,
floods, snowstorms, etc.

The implementation of these tasks presupposes the manifestation of efforts
with a high degree of complexity, risk and significance and is related to taking into
account the influence of many factors, with the realization of professional skills from
different fields of practice.

The dissertation " Study of the effectiveness of blasting works in emergency res-
cue activities " examines a particularly relevant in the last decade scientific and ap-
plied problem - application of blasting equipment and technology in the field of res-
cue and maximum and comprehensive optimization of methods, parameters and fac-
tors to increase their effectiveness with a minimum of negative consequences for the
environment.

The relevance of the research is determined by the fact that blasting works
(BW) meet the demand and the practical need to acquire certain capabilities and per-
form tasks in conducting emergency rescue operations (ERO). Especially important
at this stage in their implementation is to increase efficiency to achieve optimal re-
sults.

The topicality of the topic is justified by the great variety of explosives used in
rescue operations as one of the main ways to demolish potentially dangerous build-
ings and sites, clear landslides, clear accumulations of unbound mass and more.

The aim of the dissertation, set by the author is: Investigation of the factors in-
fluencing the effectiveness of blasting works and limiting the harmful effects of the

blast in rescue operations.



To achieve this goal, the doctoral student has solved the following tasks:

1. Study of the characteristics of the explosives used, special charges and
means for detonation.

2. Study of the effectiveness and safety of the applied explosive technologies.

3. Organizational and technical measures to limit the harmful effects of the ex-

plosion.

2. Evaluation of the dissertation

The first impressions from the dissertation are that the author has gone into suf-
ficient depth of the problem, has the necessary preliminary theoretical training and in-
formation that proves in the development of the dissertation.

In his work the author follows a certain scheme of scientific research - purpose,
tasks, methodology, subject, object and limitations of the research. Subsequently, he
substantiates the scientific novelty, the practical significance, applicability and per-
spective for the development of the problems in the scientific work.

Using a skillful mathematical model for successful solution of the scientific
problem and its application in practice, the author proves himself as a specialist with
routine training and scientific knowledge in the field of blasting techniques and tech-
nologies, able to solve scientific and applied problems.

In the dissertation the author has used the following methods: mathematical
modeling, experimental method, theoretical (deductive) method and method of statis-
tical approach.

The material presented in the dissertation is developed in clear technical lan-

guage, without unnecessary explanations and interpretations.

3. Evaluate the structure of the dissertation
The dissertation 1s developed in a volume of 120 pages. It consists of 3 chap-
ters, 22 figures and 12 tables. The literature sources are 62, of which 58 are in Cyril-

lic and 4 in Latin.



Chapter One - "Statement of the research task" examines the relevance of the
problem. The necessity of application of the explosive technologies in carrying out
rescue and urgent emergency-recovery works / SUERW / is substantiated. A brief
overview of the explosives used, methods and methods of detonation is made. The
harmful effects of the explosion during the blasting works in the emergency rescue
activities are analyzed.

In the existing technical literature, the issues of counteracting the generation
and spread of the harmful effects of the explosion are considered in a limited and in-
complete volume. Organizational and insufficiently effective technical measures are
mainly indicated. Data on the protective effect of coveragec made of easily accessible
materials are insufficient. Rarely can information be found on the physico-mechani-
cal properties of protective coveragec and barriers against the shock wave and the va-
riety of fragments obtained during the explosion.

Based on these unsolved problems, the author presents the purpose of the
dissertation: Study of the factors influencing the effectiveness of blasting and limiting
the harmful effects of blasting in rescue operations.

Chapter Two - "Study of the process of use of explosives, special charges and
means of detonation in emergency rescue activities" examines the volume and nature
of destruction in disasters, accidents and catastrophes. A characteristic is made of
three types of burials, consisting of fragments of reinforced concrete, metal elements
and structures and blocks of brick walls. The classification of the accumulations is
performed depending on the structure of the destructions and the pressure of the
shock wave. The parameters of the burials during demolition of residential buildings
and the height of the continuous burials are determined.

The methods and technologies for blasting are analyzed. An extensive review
of the explosives used and special charges was performed. The advantages and
disadvantages of their application are indicated. The impact of the shock wave on the
destroyed elements was studied by determining the dynamic pressure and the impulse
load. The explosive characteristics of the explosives used were assessed. The ways

for placing the charges in relation to the destroyed objects are determined. The means
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and methods of detonation are analyzed. The damage from debris was studied and the
author presented the results depending on their shape, density and distance to the
protected sites in tables. To process the results of the experiment, the author proposed
the method of regression analysis.

Chapter Three - "Methods for increasing the efficiency of blasting in
emergency rescue activities" examines the mathematical model for determining the
safe distance from the shock wave. Transformed formulas are proposed with the
introduction of a clogging coefficient depending on the type and properties of the
materials used. To reduce the damaging effect of the shock wave, physical models of
protective coatings have been developed and supplemented. The mathematical model
for determining the safe distances from flying exploded pieces has been optimized. A
transformed formula with a coefficient depending on the density of the material used
for driving is proposed. The theory of application of special charges in destruction of
metal and reinforced concrete structures has been studied. A mathematical model for
determining the mass of the protective coating, improved technical solutions for the
construction of protective coatings and specific applications of blasting technology in
the demolition of buildings with various configurations in order to limit the harmful

effects of the explosion are proposed.

4. Scientific-applied and applied results of the dissertation

The scientific and applied results of the dissertation are expressed in:

- the optimization of the formula apparatus for determining the zones of
harmful effects of the explosion;

- optimizing the technology of blasting works in the demolition of buildings of
various shapes and heights;

- study of the application of new constructive solutions of protective coatings
and barriers.

These applied contributions have proven their relevance and reliability in
carrying out special blasting works and for assessing the vulnerability, damage and

residual load-bearing capacity of protective coatings and barriers.
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5. Evaluation of publications

The author has presented 4 publications, in one of which he is an author, in the
others - a co-author. They present the theoretical foundations and practical and
applied solutions of protection against shock waves and fragments during blasting
operations in emergency rescue activities. The publication of the materials is a proof
of their authenticity and serves as a basis for the development of the present

dissertation.

6. Critical remarks

1. Some of the scientific and applied contributions can be defined mainly as
applied.

2. Some grammatical errors were made during the development of the
dissertation.

I believe that these weaknesses do not diminish the importance of the work of

the doctoral student.

7. Conclusion

From the analysis and the results achieved by the author, I believe that the
dissertation on " Study of the effectiveness of blasting works in emergency rescue
activities " fully meets the requirements for developing a scientific problem of this
nature.

I propose to the members of the scientific jury to award the educational
and scientific degree '""Doctor" to Petar Valentinov Petlyankov in the scientific
specialty 02.08.15 "Technique and technology of blasting activities', area 5

"Technical Sciences', professional field 5.13.

V. Tarnovo Reviewer:

......... 2021 Assoc. Prof. Phd. Encho Gogov
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