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O0111a XapaKTEePpUCTHKA HA TUCEPTANMOHHMUSA TPY/

CTpyKTYpa H 00eM HA IMCePTANMOHHUS TPYI
Juceprannonnust Tpya € B 00em oT 120 crpanuiy, 62 nuTepaTypHu U3TOUHHKA

U TIPUJIOKCHMUS.
OCHOBHHUTE PE3yNTaTH OT TEOPETUYHUTE M EKCIICPUMCHTAITHUTE H3CJICIBAHUS
ca mpecTaBeH” B 12 Opost Tabimmm u 22 6post purypu.
JlucepTaniMOHHUS TPYJl CE€ CHCTOM OT YBOJA, TPH TJaBW, OCHOBHHU W3BOJIH,
HAYYHO-TIPWJIOKHH W TPUJIOKHU PE3YNITATH, CIIMCHK HA M3IOJI3BAHATA JIMTEpATypa
Y TIPAJIOXKCHHS.

B ¥YBoaa e o0ocHOBaHa aKTyalHOCTTa U CHCTOSHHETO HAa HAYYHUS TPOOIJIeM,
3HAYMMOCT U MPAKTHYECKA IPHIIOKUMOCT.

W3cnenpaiiku npoOnematukara kanutad acucteHT Iletsp IleTnsiHkoB
neduHupa:

HenTa Ha nucepTalMOHHMS TPy € U3CIEIBAaHE HA (PAKTOPUTE, BIMSCIIHA HA
e(eKTUBHOCTTA HA B3pUBHUTE Pa0OTH U OTpaHUYABAIIN BPEIHUTE BH3ACHCTBUA Ha
B3pHUBA [IPU aBAPUNHO-CIIACUTEIIHUA TEUHOCTH.

3a mocturane Ha (opMyiHMpaHara LeJ ca MOCTaBeHHW 3a pelllaBaHe CIICTHUTE
U3CIIEIOBATEIICKU 3aa4M:

1. U3cnenBaHe XapaKTEepUCTUKUTE Ha W3IM0JI3BAaHUTE B3PUBHU BEIIECTBA,
CIICLIMAJIHM 3apsIu U CPEACTBA 3a B3pUBSIBAHE.

2. UscnenBane edexTuBHOCTTA M 0€30MACHOCTTAa HA MPWJIATAaHUTE B3PUBHU
TEXHOJIOTHH.

3. OpraHu3alMOHHU U TEXHUYECKH MEPONPHUSTHS 3a OrPAHMYABAHE BPEIHUTE
BB3JCHCTBYS HA B3pUBA.

MeToau Ha U3cJeIBAHETO
[Tpu pazpaboTBaHe Ha AUCEPTAUMOHHUS TPy Ca HU3MOJ3BAaHU CIECIHUTE METOMHU:
MaTEeMaTUYECKO MOJIEIUPAHE, EKCIIEPUMEHTAJIEH METO/l, TEOPETHUYEH (AeTyKTUBEH)

METOJ1 U METO/] Ha CTATUCTUYHUS TTOJXO/I.
Homepamusta Ha dopmynure u ¢urypute B aBropedepara € CbhIVIACHO
OpPUTMHAJIHUS TEKCT B TUCEPTALUOHHMS TPY/I.

T'JIABA 1. IOCTAHOBKA HA U3CJIEJOBATEJICKATA 3AJIAYA

1.1. KIIACUDOUKALIMS U AHAJIN3 HA 3AIUIAXUTE U IEMHOCTU
[IPY ABAPUMHO-CIIACUTEJIHU JEMHOCTU

Cnoxnata npupojo-reorpadcka CTpykTypa Ha bbirapus 1 MECTONoI0KEHUETO
U B 06JIaCT Ha BHUCOKa CCU3MHYHA AKTHUBHOCT A IIPpABU YysA3BHMa KbM 66,Z[CTBI/I5[ nu
aBapuu OT MPHUPOACH M TEXHOI'CHEH XapaKTep, KOUTO MOrar Jaa IIpEIu3BHUKaT
3HAYUTCIHU YOBCIIIKHU U MaTepI/IaJ'IHI/I 3ary61x1.

[Tpupognure OencTBUs ca  CIEJICTBHUE OT OIaCHU  TI€OJIOTHUYECKH,
MGTCOpOHOFI/ILIeCKI/I, XI/II[pOJ'IOFI/I‘-IeCKI/I nu I[pyFI/I HpOI_[eCI/I.



TexHoreHHUTE PUCKOBE Ca PE3yNTaT OT JCHHOCTTAa Ha CHIIECTBYBAIIH OOCKTH C
IPOMHUIIJIEHO TMpeAHa3HAYeHUE, HOBO MPOMHUIIJIEHO CTPOMTENICTBO, pa3pyllaBaiio
OPUPOAHN E€KOCHUCTEMU U HETATUBHO BBH3JICHCTBHE HAa KOHCEPBUPAHU OOEKTH C
MMOTSHIIMAJIIHO OITaCHU CBOMCTBA.

1.2. AHAJIN3 HA TEOPUATA HA B3PUBHUTE PABOTHU. B nuteparypara
1OJ1 SIBIEHUETO B3PHUB Cce pazdupa MHOTO OBpP30 MPEeBPHIAaHE HAa AJCHO BEIIECTBO
WIA CMEC OT BEIIeCTBAa OT €IHO CHCTOSIHHE B JPYro, KOETO C€ CHIPOBOXKIA C
OTJENISIHE Ha TOIUIMHA M oOpa3yBaHE Ha Ta30BE M Mapu, CIIOCOOHH Ja M3BBHPIIBAT
MeXaHW4YHa paboTa Mo pa3pylIaBaHETO U MPEMECTBAHE HAa OKPBKaBaIlaTa Cpesa.

W3BecTHY ca pa3IMyHu CTy4yau Ha JOMyCHATH YOBEIITKH TPEIIKH MPU
U3ITBJTHEHUE Ha B3PUBHH Pa0OTH U ChXpaHsSBaHE HA B3PUBHHU BEIIECTBA H
MaTepUaIH:

- aBapuM B CKJIQJIOBH paiiOHW Ha (OpMHUpOBAHUATA HA bbirapckara apMus v Ha
bupmuTe, MPOU3BEKIAITU U CKIAAUPAILTU B3pUBOONIACHU MaTEpHAIIH;

- HeJIOCTaThuUHA MPEIU3HOCT (HETOYHOCT) MPU OTNPEEIISIHE KOJIMYECTBOTO Ha
B3pUBHUTE BEIIECTBA B3PMBHHU BEIIECTBA;

- Hecla3BaHe Ha O0€30MaCHOTO pa3CTOSHUE TpHU pa3juTaHe HAa KbCOBE U
MOpaXEHUSATA HA BH3IyIIHO-yIapHaTa BhIIHA,

- OTpaBsiHE C TOKCHYHU Ta30Be€, MapH, a€PO30JIU U MPAXOBE M JICTAJICH U3XO/T 32
XopaTta B OlacHaTa 30Ha Clie]] MPOBEXIaHEe Ha B3PUBHH pabOTH;

- HEMOIXOJAIIM MaTepuaad MPH HampaBa Ha MOKPUTHE 3a OTpaHUYaBaHE Ha
pa3INTaHeTO HAa KbCOBE;

- HapylIaBaHE Ha MEPKUTE 3a O€30MacHOCT NpPHU H3BBHPIIBAHE HA B3PUBHU
paboTH B HETIOAXOASAIIN METEOPOJIOTHYHHU yCIOBUS;

- YeCTH CiIy4YaW Ha OTKa3aJId 3apsaad TMOpaadl TpPOABDKHTENICH NpPecTor Ha
B3pUBHU pabOTH B OOBOJHEHA cpela WM JUIca Ha AyOiupamiu (OCUTypsBaIIH)
MPEXH;

- HETPAaBWJIHO pa3uyMTaHE Ha IMOCJIEIOBATEITHOCTTA HA B3PUBSIBAHE HA 3apsIUTE
BCJICJCTBME Ha KOETO C€ II0Jlyd4aBa TOJSMO KOJUYECTBO OCKOJIKM W CHUJTHA
BB3IyIIHO-yIapHa BhIIHA,;

- HETOYHOCTH TIPU U3TOTBSHETO HA MPOCKTH 32 MPOOUBHO-B3PUBHU PaOOTH.

1.3. CBIIECTBYBAIIN MOJEJIN 3A U3BLHPIIBAHE HA B3PMBHU
PABOTU B TBBPIA CPEJIA

1.3.1. CBIHECTBYBAIIN MOJIEJIN 3A MU3BHBPIIBAHE HA B3PUBHU
PABOTU B ITIOYBUM. B3puBHuTE pabOTH B MOYBH CE€ H3BBPIIBAT 4peE3: -
paspyliaBaHe W H3XBBPJISIHE Ha IIOYBHTE; - pa3lpoOsBaHe Ha TOYBUTE 0O€3
U3XBBPIISIHE, - OOpa3dyBaHe Ha JIynkd (KyXHHH B IOYBUTE). B CHOTBETCTBHE C
M30pOCHUTE HAUMHM 32 U3BBPIIBAHE HA B3PUBHU paOOTH B MOYBU M3IOJI3BAHUTE 32
Ta3u 11eJ1 B3pUBHU 3apsIu CE JEIAT HA CICIHUTE BUAUBE: - 3aPsIM 32 U3XBBHPIISHE; -
3apsaqu 3a pa3ipoOsBaHe;



1.3.2. CbBIHECTBYBAIIIN MOJEJIN 3A N3BHPIIBAHE HA B3PMBHU
PABOTU 3A PA3PYIHABAHE HA TVYXJIEHM BETOHHU U
CTOMAHOBETOHHHN KOHCTPYKIHWHM. B nureparypatra crnopen Buaa H
TEXHOJIOTUATA, IPUETA 32 PA3PYIIABAHETO UM Ca IMO3HATHU YETHPU OCHOBHHU METOJA
3a pa3pyllaBaHe: BbHIIHUA U BbTPEUIHU 3apSau; KOHTAKTHU U HEKOHTAKTHU 3apsiiu;
METOJ] Ha 3apsiAUTE BbB B3PUBHU AYIKU; METOJ Ha MAaJKHUTE 3apaau. MeToabT Ha
paspyliaBaHe c€ Ompeaesiss OT MaTepuailbT, AcOennHa, B3PUBHHUTE MaTEepUAIH,
HaJUYHUTE CPEJCTBA 3a MPOOMBAHE U YCJIOBUSATA, MPU KOUTO II€ CE H3BBPIIU
B3PUBSBAHETO.

I''TABA 2. U3CJIEABAHE HA TNNPOLHECA HA M3IIOJI3BAHE HA
B3PUBHU BEIIECTBA, CIHEHUAJIHU 3APAIN U CPEIACTBA 3A
B3PUBSIBAHE ITPY ABAPUITHO-CITIACUTEJIHU JEMHOCTH.

2.1. N3CJIEABAHE N AHAJIN3 HA OBEMA U1 XAPAKTEPA HA
PA3SPYIIEHUATA ITPU BEACTBUA, ABAPUU U KATACTPO®HM OcHoBHaTa
3aJlaya Ha TO3M €Tall € JIa C€ ONpeNeNsIT 00EMBT U XapaKTepbT Ha 3aTPYIBAHUITA,
OT KOMUTO 3aBUCAT BUIBT U OposAT Ha cpeacTBara 3a mexanusupane Ha CHABP. B
pe3yaTaT Ha IIBIHO paspylllaBaHe Ha JKWIMIIHM crpagd Ha Beekn 1000 m’
crpoutenen obem ce obpasysar 350 - 500 m’ 3arpynBanus, a OpM NPOMHMIILIECHHU
crpagy 50 - 200 m’. CbCTaBBT MM 3aBHCH OT MaTepuaia Ha KOHCTPYKIUATA M TUIIA
Ha crpajgara, a CTpyKTypaTa UM — M OT TOJI€MUHAaTa Ha HAJIATAaHETO Ha
pazpymmTenHata (yJapHa MM CeM3MHYHa) BBJIHA. B 3aBUCHMOCT  OT
CBhABPKAHUETO HA OCHOBHATAa Maca OT OTJIOMKH 3aTPyIBaHUATA CE CBEXKIAT O TPHU
OCHOBHM THIIA:

II'epBn  THm: 3arpynBaHus, KOUTO CE€ CBCTOSAT OT OTJIOMKM Ha
CTOMaHOOOETOHHU W OETOHHH €JIEMEHTH M KOHCTPYKIUHU (CTMaHOOETOHHH 3aT-
pyInBaHus).

Bropum TuMm: 3arpynBaHus, KOUTO C€ CBCTOAT OT OTJIOMKM Ha
CTOMaHOOETOHHU M OETOHHHM €JIEMEHTH, NIPUMECEHH C OTJIIOMBLHU OT pa3pylUIeHU
TYXJICHH CTEHU (CMECEHHM 3aTPyIBaHMUS).

Tperu Tun: 3aTpynBaHus, KOUTO C€ CbCTOAT OT TYXJICHH OJIOKOBE, TyXJIEHU
OTJIOMKH C JTbPBEHU, METAJIHU U IPYTH ChCTaBKHU (TYXJIEHU 3aTPYIIBAHNUSA).

2.2. METOUA 3A TTPOBEXIAHE HA B3PMBHU PABOTU B TBHPJA
CPEJA

2.2.1. METOAMN 3A IIPOBEXJIAHE HA B3PMBHU PABOTU IIPU
KOHCTPYKIMU OT TYXJIU, KAMBK, BETOH 1 CTOMAHOBLETOH

B nureparypara cnopesn Bua M TEXHOJIOTHATA, MPUETA 3a pa3apadsBaHETO U
pa3pylIaBaHETO Ha TYXJEHH, OETOHHM M CTOMAHOOETOHHM KOHCTPYKLMH ca
NO3HAaTH YETHPU OCHOBHHU METOJIA 33 pa3pylllaBaHE: BbHIIHU U BBTPELIHU 3aps]iu;
KOHTaKTHH U HEKOHTAKTHH 3apsAu; METOJ Ha 3apsAUTE BbB B3pPUBHU AYTIKH; METO



Ha MAJIKUTC 3apsu. MCTO}I’LT Ha pa3pylmiaBaHC CC€ OIpcaAcst OT MaTcpualbT,
I[C6€J'II/IHaTa, B3PUBHUTC MaATCpUaIn, HAJIUIHHUTC CPCACTBA 3ad HpO6I/IBaHC 141
yCJ1oBuATA, IIPHU KOUTO IIC CC U3BBPIIN B3PHUBABAHCTO.

2.2.2. Mopenu 3a noBuiliaBane Ha eeKkTa Ha CIEIUATHH 3apsIu [IPU aBaApUHHO
CIIACUTEJIHU IEUHOCTH.

B nuteparyparta moj moHATHETO 3apsii c€ pa3dupa OMpeNesieHO KOJIUYECTBO
€KCIIO3UB MOATOTBEH 32 B3pUBSIBAHE.

Macara Ha 3apsAuTe 3aBUCH OT pa3MepUTE Ha B3pUBSIBAHUTE OOCKTH U BUJA HA
MaTepualia, OT KOMTO ca u3pab0TeHHU, KaTo 32 BCEKU OTJIEJIEH ClIydail ce M34KCIIsBa.

[To dpopma 3apsanuTe ca: ChCPEeNOTOUCHHU; YABIKEHU; KyMYJIaTUBHU; (UTYPHU;

Cropen pa3nojiOKEHUETO Ha 3apsiIUTe CIPSMO B3PUBSBAHUTE OOCKTH Te ca:
BBHTPEIIIHN; BHHIIIHU.

B 3aBuCUMOCT OT TOBa, Jlajiu 3apsSIUTE CE€ MOCTABAT MPUJIEHHAIU IUIBTHO 10
B3pUBSBAHUSA OOCKT WJIHM C€ paslojaraT Ha pPa3CTOSHUE OT TAX ca: KOHTaKTHH,
HEKOHTAKTHH.

NuunuupaneTo Ha BBTPEIIHUTE 3apajid € 1eJechoO0pa3Ho J1a ce U3BBPIIBA IO
BB3MOXXHOCT TMO-0JIM30 JI0 T€OMETPUYHHUST UM LEHTbDP. BBHIIHUTE 3apsiau ¢
paznmuuHa ¢opma TpsOBa J1a c€ UHMIIMUPAT OTKBM CTpaHaTa MPOTHBOIMOJIOKHA Ha
B3pUBSIBaHUS OOCKT.

2.3. TEXHOJIOTUN 3A TIPOBEXJIAHE HA B3PUBHU PABOTU B
TBBPJA CPEJA. 2.3.1. TexHonoruu 3a MpoOBeXJaHE Ha B3pUBHU pabOTU B
TBBP/IA Cpea-eIeKTPUYECKU HAauyWH. TEeXHOJOrusATa Ha EJIEKTPUYECKUS HAYMH Ha
B3PUBSBAHE € KOMIUIEKC OT MOCJIEIOBATEIIHH OINEPAIK, KOUTO BKIIFOUBAT:

- MPOBEpPKa CBHIPOTUBICHUETO HA EJIEKTPOJETOHATOPUTE M KaauOpoOBaHE C
paznuka ot 0,25 Q: Irp. 2,5 -2,75 Q; Il rp. 2,75 - 3,0 Q.

- n300p ¥ U3YUCIICHUE Ha €JIEKTPOB3pUBHATA MPEXKa;

- MPOBEPKa M3MPABHOCTTA HA KJIOHOBETE Ha €JIEKTPOB3PUBHATA MPEXKa;

- u3paboTBaHe HA OOEBUIIN;

- U3TOTBSIHE HA 3apsIIHA YCTPOUCTBA, 3apeKaaHe U 3a0MBKa;

- MOHTaX Ha €JIEKTPOB3PUBHATA MpEXKa U MPOBEPKA CJIE] U3TETIIIHE HA BCUUKHU
Xopa;

- B3pUBSIBaHE.

2.3.2. TEXHOJIOTUNX 3A TIPOBEXJIAHE HA B3PUBHU PABOTU B
TBBPIAA CPEJIA C HEEJIEKTPUYECKA CUCTEMA 3A B3PUBSABAHE
,»HOHEJI* ITocnegoBateHOCTTa Ha ONEPALMUATE HA Ta3U CUCTEMA €:

- IOCTaBsiHE Ha OOEBUITY C JOJHO UJIU TOPHO MHUIIUUPAHE;

- 3apexaane Ha B/l, conmaxka, KoTena Win kamepara ¢ €KCIJIO3UB;

-CBBbP3BaHE KpauilaTta Ha BBIHOBOAUTE Ha jgeroHatopure NPED ¢
ITIOBBPXHOCTHUTE ChEIUHUTEIIH;



- Cb€JIMHSABAaHE HA MAaruCTpPajHUS BBIHOBOJA C Kpas Ha MPUCHEIUHUTEITHUTE
eixemenT SL, € kiaun, rpynupain ceeauHuTen wid Snapline 0 u ¢ MamuHKara 3a
B3puBsBaHe ,,/lunoctapt” (K, El u np.).

I'JIABA 3. METOIH 3A IOBUIITABAHE HA E@EKTUBHOCTTA HA
B3PUBHUTE PABOTH ITPU ABAPUMMHO-CIHACUTEJIHU JJEMHOCTHU

3.1. OITUMU3NPAHE HA MATEMATHUYECKUA MOJEJ 3A
OINIPEAEJIAHE HA BE3OITACHUTE PA3CTOSAHMA HA BPEJHUTE
BDB3JIEMCTBIUS HA B3PUBA.

3.1.1 onTuMu3MpaHe Ha MaTEMaTHYECKUs MOJEN 3a OIpeleNsHe Ha
0€30MacHUTE pa3CTOSHUS HAa BPEIHUTE Bb3JICUCTBUS Ha B3pUBa MIPH yJapHa BbJIHA

3.1.2. OnrtumusupaHe Ha MaTEMATHYECKHs MOJEH 3a ONpEAENsiHE Ha
0e30MacHUTE pa3CTOSHUS Ha BPEIHUTE BH3JACHCTBUS HA B3pUBA MPU paziUTaHE Ha
KbCOBE.

3.2. IPUJIATAHE HA CIIELIUAJIHU 3APAAU 11PN PA3PYIIABAHE HA
EJIEMEHTU HA KOHCTPYHILIMU 1 CT'PA/IU.

3.2.1. [IpoOuBHO AciCTBUE HA KyMYJIATUBHH 3apPsI/IN.

3.2.2. JlelicTBME Ha B3pMBa Ha KyMYJATUBHHUTE 3apsAId MHpPHU pa3pylllaBaHE Ha
JIpYTy MaTepuaiu (C U3KIOUYECHUE Ha MeTa).

3.2.3. Meronuka 3a u34MCIAsBaHE Ha €(QEKTUBHOCTTA HA KyMYJIaTUBHHTE
3apAu.

3.3 TEXHUYECKU PEILIEHMA 3A [TOBUIIIABAHE HA
EOEKTUBHOCTTA HA BP ITPU ACU.

3.3.1. OnpenensHe Ha HEOOXOAUMUS OAIACT BHPXY B3PUBHOTO MOJIE.

3.3.2. 3alUTHYA OKPUTHS HA €JIEMEHTH U KOHCTPYKLIUH HA CTPaIu.

3.3.3. YcbBBpIICHCTBAHE HA TEXHOJIOTMUTE HA B3PUBHU PaOdOTU MpPU aBapUHO-
CIIaCUTEIIHU JCHHOCTHU

HAYYHO - ITIPNJIOKHU PE3YJITATH

1. YcranoBeHO €, 4ye pa3IMYHUTE 3ALIUTHH IMPErpagv MEXAW 3allATaBa-HUTE
00€KTH M BPEAHUTE BB3JCHCTBUS HAa B3pMBA HAJIaraT KOPEKLIMHU Ha ChIIECTBYBAIIHS
(opMyJieH anapaT 3a ONpeAessHE Ha 0€30IIaCHUTE PA3CTOSHUS.

2. YCbBBpUICHCTBAaHM W KOPUTHPAHU Ca ChIIECTBYBAIIUTE W3YMUCICHUS Ha
0a3aTa Ha MPOBEXJAaHEe HA EKCIIEPUMEHT C B3PUBHU BEILIECTBA U 3aIUTHU CPEICTBA
OT THX.

3. AHanuzupaHa € TeOpHsTa Ha B3pHBa IPU M3IOJI3BAHETO HAa B3PUBHU
BEIIECTBA C L1eJ1 MOBUIIaBaHEe €(PEKTUBHOCTTA HA B3pUBHUTE pabOTH MIPU aBapUHHO-
CHACUTEITHU JEWHOCTH U € ONPEJENIEHO, Y€ OCHOBHHU MopassBaiiud (akTopu ce
ABSIBAT Pa3JIMTAHETO HAa B3PHUBEHH KBHCOBE, OCKOJIKM M BB3IYyIIHA YyJapHa BbIHA,
NOpajy NO-TOJIEMUTE UM CTOMHOCTH CIIPSIMO JIPYTUTE Bb3ACUCTBUS.

4. Ananu3upaHa € TEXHOJIOTMSTAa Ha B3pUBHHUTE pabOTH NpHU pas3pyllaBaHE Ha
KOHCTPYKI[MM Ha Crpajy € pa3iudyHa GopMa U ca MpEeUIOKEHU HOBU METOIM Ha



B3pUBSIBaHE, C 11€J1 HAMAJIIBAHE TIOPAXKEHUATA OT BPEJHOTO Bb3/ICHCTBUE HA B3pUBa
U TOBHIIIaBaHEe €(EKTUBHOCTTA HA B3PUBHUTE PabOTHU NMpPHU aBAPUHHO-CHACUTEIIHU
JIEHOCTH.

HNPUJIOKHU PE3YJITATHU

1. IlpennoxkeHu ca BapuaHTH Ha 3allUTHU TOKPUTHUS BBPXY 3€MHATa
MOBBPXHOCT C PA3THYHUA KOHCTPYKIIMU OT pa3HOOOpa3HU MaTepuaiy 3a 3aluTa Ha
OXpaHsBAHUTE OOCKTH OT BH3JICHCTBUETO HA B3PUBA.

2. IlpennmoxkeHu ca BapuWaHTH 3a U3IPaXJaHE HaA 3AIIUTHU NOKPUTHUS IIpU
B3pUBSIBAHE HA BUCOKH CIpaJd M € JI0KAa3aHO €(PEKTUBHOTO W3II0JI3BaHE Ha
reoyiaTHO 3a HaMaJsiBaHE HA PAa3JIMTAHETO Ha Hal-ApeOHUTE B3PUBEHU KBHCOBE OT
KOHCTPYKIIUSITA;

3. Ilpennoxkenn ca HOBH METOAM 3a paspylllaBaHe Ha Crpaju ¢ KyOWYHa u
KyJ000pa3zHa ¢opmMa B OTpaHUYCHH YCIIOBHS;

4. TlpennokeHW ca HAYMHU 33 W3YMCISIBAHE HA 3apsAUTE M MOCIEI0Ba-
TETHOCTTa HAa B3pUBSBAHE IMpPHU pa3pylllaBaHe Ha Crpagu ¢ pasznuyHa ¢dopma,
OocHUTrypsiBaly e(peKTUBHOCT U OE30ITaCHOCT Ha B3pUBHUTE PabOTH;

5. llpennoxkeHn U MOTBBPIIEHU ca KOpekinoHHU KoeduienTn K3 u Kt BbB
dbopMyTHUS amapar Mpu ONpeJeNsiHE MapaMeTPUTE OT BB3JACHCTBHETO HA B3pHUBA
BbPXY XOpa, TEXHUKA U CHOPBKEHHMS, 3aBHCEIIM OT BUJA M CBOICTBAaTa Ha
MaTepHalia U3MoJ3BaH 3a 3a0MBKa.

6. IIpennoxxeHo € ompeneysHe Ha O€30MACHUTE PA3CTOSIHUSL OT JEUCTBUETO Ha
B3pHBa 3a XOpa M TEXHUMKA B 3aBUCHUMOCT OT MacaTa Ha 3apsjaa Ha 0Oa3ara Ha
TEOPETUYHUS aHAJTIN3 U PE3YJITATUTE OT MPEKTUUECKUTE U3CIIeABAHUS.

N3noa3BaHaTa JuTeparypa u nyoJnKanmum.

B nucepraunonnus tpya aoktopanTsT Ilerbp lleTnsHkoB e u3nonsBan 62
JUTEPATypPHU U3TOUYHMUKA U TIpHIokKeHUs. Ha Obarapcku U pycKu U caMo YeTHUPH Ha
anrmiicku. [Ipeo6iaagaBar uarounuiy npeau 2010-2015 roauau

PaGoTtara Ha nucepranTa e anpobupana B 4 1okiaaa, camo BsB popymu Ha HBY
“B. JleBcku®. Tpurte marepuasia ca B CbaBTOPCTBO U €IUH CaMOCTOSATENHO. Hsama
noknanu w3BbH P. beiarapus wnm ¢ ummnakt ¢akrop. HampaBenute myOnumkanuu
OTpa3siBaT KOPEKTHO TIOCTHTHATUTE pe3yJATaTH Tpu  pa3paboTBaHE HA
JTUCEPTALUOHHUS TPYI.

ABTOopedepaTbT CBHOTBETCTBA Ha JUcCepTalusITa U OTpa3siBa HEWUHOTO
ChAbPKaHUE U HAYYHONIPUIIOKHU TPUHOCH.

OT npexncraBeHUTE 3a pEUEH3US JOKYMEHTH (AUCEpTallMOHEH TpYI,
aBropedepar) He cTaBa sICHO JIaliv 110 HANpaBeHUTE MyOIuKaluK He ca 3a0elsa3aHu
LIUTATH B CLIEUUATIM3UPAHUTE HAYYHU U3/IAHUS.



JIMYHM BrieyaTJeHus OT AOKTOpaHTa

[To3HaBam JOKTOpaHTa, ©UMaM MHOIO JOOpH JIMYHU BIEYATIIEHUS OT HEropara
HAy4HOU3CIIE0BaTeNICKa JEHHOCT.
Kputnunu 6ejekKKu U BbIIPOCH

OCHOBHHMTE MU KPUTUYHH OEJEKKHU Ca CIEICTBUE OT KOHCTaTUPAHUTE IPELIHU
U3MMCBAaHUS HA JyMH M TEPMHUHOJOrHS B O0JacTTa Ha B3PUBHHUTE BEIIECTBA,
HENPaBUJIHUTE U HEpa30MpaeMu KOHCTPYKIIMU Ha U3PEUYECHHUSI B TEKCTA.
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General characteristics of the dissertation

Structure and volume of the dissertation

The dissertation has a volume of 120 pages, 62 literature sources and
applications.

The main results of the theoretical and experimental research are presented in

12 tables and 22 figures.

The dissertation consists of an introduction, three chapters, main conclusions,
scientific-applied and applied results, a list of used literature and applications.

The Introduction substantiates the topicality and state of the scientific problem,
significance and practical applicability.

Examining the issue, Assistant Captain Petar Petlyankov defines:

The aim of the dissertation is to study the factors influencing the effectiveness
of blasting and limiting the harmful effects of blasting in rescue operations.
In order to achieve the formulated goal, the following research tasks are set for
solving:

1. Investigation of the characteristics of the explosives used, special charges
and means of 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
explosion.

Research methods

The following methods were used in the development of the dissertation:
mathematical modeling, experimental method, theoretical (deductive) method and
method of statistical approach.
The numbering of the formulas and figures in the abstract is according to the
original text in the dissertation.

CHAPTER 1. STATEMENT OF THE RESEARCH TASK

1.1. CLASSIFICATION AND ANALYSIS OF THREATS AND
ACTIVITIES IN EMERGENCY RESCUE ACTIVITIES

The complex natural-geographical structure of Bulgaria and its location in the
field of high seismic activity makes it vulnerable to disasters and accidents of
natural and man-made nature, which can cause significant human and material
losses.

Natural disasters are a consequence of dangerous geological, meteorological,
hydrological and other processes.
The technogenic risks are a result of the activity of existing sites with industrial
purpose, new industrial construction, destroying natural ecosystems and negative
impact of canned sites with potentially dangerous properties.



1.2. ANALYSIS OF THE THEORY OF BLASTING WORKS.

In the literature, the phenomenon of explosion means the very rapid
conversion of a substance or mixture of substances from one state to another, which
1s accompanied by the release of heat and the formation of gases and vapors capable
of performing mechanical work to destroy and move the environment.

There are various cases of human errors in blasting and storage of explosives and
materials:

- accidents in storage areas of the formations of the Bulgarian Army and of the
companies producing and storing explosive materials;

- insufficient precision (inaccuracy) in determining the amount of explosives
explosives;

- non-observance of the safe distance when scattering pieces and the damage
of the air shock wave;

- poisoning with toxic gases, vapors, aerosols and dusts and lethal outcome for
people in the danger zone after blasting;

- unsuitable materials when making a coating to limit the scattering of pieces;

- violation of safety measures when carrying out blasting works in unsuitable
meteorological conditions;

- frequent cases of failed charges due to prolonged stay of blasting works in a
flooded environment or lack of duplicating (securing) networks;

- incorrect reading of the sequence of blasting of the charges resulting in a
large amount of fragments and a strong air shock wave;

- inaccuracies in the preparation of projects for blasting works.

1.3. EXISTING MODELS FOR EXPLOSION OF EXPLOSIVE WORKS IN
HARD ENVIRONMENT

1.3.1. EXISTING MODELS FOR EXPLOSION WORKS IN SOILS.

Blasting works in soils are carried out by: - demolition and disposal of soils; -
fragmentation of soils without disposal; - formation of holes (cavities in the soil). In
accordance with the listed methods for carrying out blasting works in soils, the
explosive charges used for this purpose are divided into the following types: -
discharge charges; - shredding charges;

1.3.2. EXISTING MODELS FOR EXPLOSION OF BLASTING WORKS
FOR DESTRUCTION OF BRICK CONCRETE AND REINFORCED
CONCRETE STRUCTURES.

In the literature, according to the type and technology adopted for their
destruction, four main methods of destruction are known: external and internal
charges; contact and non-contact charges; method of charges in explosive holes;
small charge method. The method of demolition is determined by the material,



thickness, explosives, available drilling tools and the conditions under which the
blasting will take place.

CHAPTER 2. INVESTIGATION OF THE PROCESS OF USE OF
EXPLOSIVES, SPECIAL CHARGES AND EXPLOSIVES FOR
EMERGENCY RESCUE ACTIVITIES.

2.1. INVESTIGATION AND ANALYSIS OF THE VOLUME AND
NATURE OF DESTRUCTIONS IN DISASTERS, ACCIDENTS AND
DISASTERS

The main task at this stage is to determine the volume and nature of the debris,
on which depend the type and number of mechanization. As a result of complete
demolition of residential buildings, for every 1000 m3 of construction volume, 350-
500 m3 of backfills are formed, and for industrial buildings 50-200 m3. Their
composition depends on the material of the structure and the type of building, and
their structure - and the magnitude of the pressure of the destructive (shock or
seismic) wave. Depending on the content of the main mass of debris, the burials are
reduced to three main types:

First type: Backfills, which consist of fragments of reinforced concrete and
concrete elements and structures (reinforced concrete backfills).

Second type: Backfills, which consist of fragments of reinforced concrete and
concrete elements mixed with fragments of destroyed brick walls (mixed backfills).

Third type: Burials, which consist of brick blocks, brick debris with wood,
metal and other ingredients (brick burials).

2.2. METHODS FOR CONDUCTING EXPLOSIVE WORKS IN HARD
ENVIRONMENT

2.2.1. METHODS FOR CONDUCTING BLASTING WORKS IN BRICK,
STONE, CONCRETE AND REINFORCED CONCRETE STRUCTURES

In the literature, according to the type and technology adopted for the crushing
and destruction of brick, concrete and reinforced concrete structures, four main
methods of destruction are known: external and internal charges; contact and non-
contact charges; method of charges in explosive holes; small charge method. The
method of destruction is determined by the material, the thickness, the explosive
materials, the available means of drilling and the conditions under which the
blasting will take place.

2.2.2. Models for increasing the effect of special charges in emergency rescue
activities.

In the literature, the term charge means a certain amount of explosive prepared
for detonation.



The mass of the charges depends on the size of the detonated objects and the
type of material from which they are made, and is calculated on a case-by-case
basis.

In shape, the charges are: concentrated; extended; cumulative; figured;

According to the location of the charges relative to the exploded objects, they
are: internal; external.

Depending on whether the charges are placed close to the exploded object or
are located at a distance from them are: contact; non-contact.

The initiation of the internal ones should be done as close as possible to their
geometric center. External charges of various shapes must be initiated from the side
opposite the detonated object.

2.3. TECHNOLOGIES FOR CONDUCTING EXPLOSIVE WORKS IN
HARD ENVIRONMENT.

2.3.1. Technologies for conducting blasting works in a solid medium-electric
way. Electric blasting technology is a set of sequential operations that include:

- check the resistance of the electric detonators and calibration with a
difference of 0.25 Q: I gr. 2.5 -2.75 Q; [l gr. 2.75 - 3.0 Q.

- selection and calculation of the electric blasting network;

- checking the serviceability of the branches of the electric blasting network;

- making militants;

- preparation of chargers, charging and driving;

- installation of the electric blasting network and inspection after withdrawal of
all people;

- blasting.

2.3.2. TECHNOLOGIES FOR CONDUCTING EXPLOSIVE WORKS IN A
SOLID ENVIRONMENT WITH A NON-ELECTRIC EXPLOSION SYSTEM
"NONEL" The sequence of operations of this system is:

- placement of militants with lower or upper initiation;

- loading of VD, borehole, boiler or chamber with explosives;

- connecting the ends of the waveguides of the NPED detonators with the
surface connectors;

- connection of the main waveguide with the end of the connecting elements
SL, € clip, grouping connector or Snapline 0 and with the blasting machine
"Dinostart" (KD, ED, etc.).

CHAPTER 3. METHODS FOR INCREASING THE EFFICIENCY OF
EXPLOSIVE WORK IN EMERGENCY RESCUE ACTIVITIES

3.1. OPTIMIZATION OF THE MATHEMATICAL MODEL FOR
DETERMINATION OF SAFE DISTANCES OF HARMFUL EFFECTS OF THE
EXPLOSION.



3.1.1 optimization of the mathematical model for determining the safe
distances of the harmful effects of the shock wave explosion

3.1.2. Optimization of the mathematical model for determining the safe
distances of the harmful effects of the explosion when scattering pieces.

3.2. APPLICATION OF SPECIAL CHARGES IN DESTRUCTION OF
ELEMENTS OF STRUCTURES AND BUILDINGS.

3.2.1. Breakthrough action of cumulative charges. 3.2.2. Action of the
explosion of cumulative charges in the destruction of other materials (except metal).

3.2.3. Methodology for calculating the efficiency of cumulative charges.

3.3 TECHNICAL SOLUTIONS FOR INCREASING THE EFFICIENCY OF
BP IN ASD.

3.3.1. Determining the required ballast on the blast field.

3.3.2. Protective coatings for elements and constructions of buildings.

3.3.3. Improving the technologies of blasting works in emergency rescue
activities.

SCIENTIFIC - APPLIED RESULTS

1. It has been established that the various protective barriers between the
protected objects and the harmful effects of the explosion require adjustments to the
existing formula apparatus for determining the safe distances.

2. The existing calculations based on an experiment with explosives and their
protective equipment have been improved and corrected.

3. The theory of explosion in the use of explosives in order to increase the
efficiency of blasting in emergency rescue activities is analyzed and it is determined
that the main damaging factors are the scattering of blown pieces, fragments and air
shock wave, due to their larger values relative to other impacts.

4. The technology of blasting works for demolition of structures of buildings
of different shapes is analyzed and new methods of blasting are proposed in order to
reduce the damage from the harmful effects of the blast and increase the efficiency
of blasting works in emergency rescue activities.

APPLIED RESULTS

1. Variants of protective coatings on the earth's surface are proposed with
different constructions of various materials for protection of the protected objects
from the impact of the explosion.

2. Options have been proposed for the construction of protective coatings for
blasting of tall buildings and the effective use of geoplates to reduce the scattering
of the smallest pieces of construction has been proven;

3. New methods for demolition of cubic and tower-shaped buildings in limited
conditions have been proposed;



4. Ways are proposed for calculating the charges and the sequence of blasting
in the demolition of buildings of various shapes, ensuring the efficiency and safety
of blasting;

5. Correction coefficients Kz and Kpl have been proposed and confirmed in
the formula apparatus in determining the parameters of the impact of the explosion
on people, equipment and facilities, depending on the type and properties of the
material used for driving.

6. It is proposed to determine the safe distances from the action of the
explosion for people and equipment depending on the mass of the charge based on
the theoretical analysis and the results of practical research.

Used literature and publications.

In the dissertation the doctoral student Petar Petlyankov has used 62 literary
sources and applications. In Bulgarian and Russian and only four in English.
Sources before 2010-2015 predominate

The work of the dissertation has been tested in 4 reports, only in forums of the
university “V. Levski ". The three materials are co-authored and one independently.
There are no reports outside the Republic of Bulgaria or with an impact factor. The
published publications correctly reflect the results achieved in the development of
the dissertation.

The abstract corresponds to the dissertation and reflects its content and
scientific contributions.

From the documents submitted for review (dissertation, abstract) it is not clear
whether the publications are not cited in specialized scientific journals.

Personal impressions of the doctoral student
I know the doctoral student, I have very good personal impressions of his
research work.

Critical remarks and questions

My main critical remarks are a consequence of the found incorrect spellings of
words and terminology in the field of explosives, incorrect and incomprehensible
constructions of sentences in the text.

In my opinion, the dissertation would have become clearer if lists of figures
and tables with their names had been attached after the content.

Evaluation of the dissertation and conclusion

The abstract fully reflects the results and achievements in the dissertation and
the remarks established in the dissertation are removed. This gives me reason to
recommend printing it.



Based on the analysis of the quality of research in the dissertation, the use of
modern analytical methods for analysis and identification, publications, the
relevance of the research topic, the dissertation meets the requirements of the
Academic Staff Development Act in Bulgaria, the Regulations for its application
and the procedural rules of the National Military University “Vasil Levski “for
acquiring scientific degrees, I recommend to the Honored Scientific Jury to award
the doctoral student Captain Assistant Petar Valentinov Petlyankov the
educational and scientific degree
“ Doctor ”.

Member of the scientific jury:

Sofia Assoc. Prof. Dr. Eng. Radi Ganev
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