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2.1. MOHOI'PA®USA

Tep3uesn H., ,,3amuTHH CBOJiCTBA HA
3aKpuTUTEe POopTHHUKANNOHHH
ChOPbKEHUSI IPOTHB AeHCTBHE HA
CHApSiAH, ABUOOOMOU M siIpeH B3pUB”,
ISBN 978-954-753-308-0, MK na HBY
., Bacun Jlescku”, B.Tvproso, 2020 2.

2.1. MONOGRAPH

Terziev Y., ,Protective properties of
the enclosed fortification facilities
against the effects of projectiles, aerial
bombs and nuclear explosion”, ISBN
978-954-753-308-0, Publishing complex
of “Vasil Levski” National Military
University, Veliko Tarnovo, 2020.

3a pa3nmMka OT OKOMNHUTE U JPYTUTe
BUJIOBE OTKPUTH dbopTuduKanoHHU
CHOPBHKEHHS JaBallly 3allUTa MPEJUMHO OT
HACTUITHUS OT'BH, 3aKPUTHUTE
bopTudUKaMOHHU CHOPBKEHUS
3aIUTaBaT, KAKTO OT HACTUJIHUS, Taka U OT
HAaBECHHWsSI OTBH. 3a IeNTa 3aKPUTHUTE
bopTUdUKAIIMOHHU  CHOPBKEHHUS  UMaT
MMOKPUTHUSL ONMHUpPAIA CE€ Ha CTCHHUTE W
MpeAma3Baiy, KakTo OT MWUHH, CHAPSIA H
aBMAIlMOHHU OOMOHM, Taka W OT YyjJapHaTa
BhIHA MW TIPOHUKBAIIaTa paaudanvs Ha
SJIPEHUS B3PUB.

B To3u acrniekT nienTa Ha pazpaboTkara ce
u3paszsiBa B H3CJeIBaHE JEHCTBUETO HAa
CHapsaWTe, MHHUTE, aBHOOOMOUTE W
nmopassBamuTe (GaKTOpu Ha SIIPEHUS B3PUB
BbpPXYy  3akpututre  (popTUUKAIMOHHU
ChOpBmKEeHHUSA. Ha mpeneH 1mmaH € u3BeAcHO
pa3pabOTBaHETO Ha MAaTEMaTHYECKH MOJEI
3a OMpeAeNsHe 3alluTHaTa JIe0eInHa Ha
MOKPUTHETO Ha 3aKPUTHUTE
dbopTUhUKAIIMOHHA ChOPHKEHUS 3a 3allUTa
OT TopassiBamuTe (aKTOpU Ha CHapSIUTE,
MUHHTE, aBUOOOMOUTE 1 HA SIPCHUS B3PUB.
Hacrosmata pa3zpaboTka U3ClieBa
yAapHOTO,  (yracHOTO  JEWCTBHE  Ha
CHapsaWTe, MHUHHTE W aBHOOOMOHTE U
JICHCTBUETO Ha TopassiBanuTe GakTopu Ha
AJIPEHOTO  OpPBKHUE  BBPXY  3aKPUTHUTE
dbopTudUKaMOHHN CHOPBIKECHHUSI u
peann3upa BB3MOXKHOCTTA 3a ONpeJessiHe

Unlike trenches and other types of
open fortification facilities providing
protection mainly against grazing fire, the
enclosed fortification facilities provide
protection against both grazing fire, and
overhead fire. To this end, the enclosed
fortification facilities are equipped with
covers supported on the walls and
protecting against mines, projectiles and
aviation bombs, and against the shock
wave and penetrating radiation of the
nuclear explosion.

In this aspect, the purpose of this
development consists in analysing the
action of the projectiles, mines, aerial
bombs and the destructive factors of the
nuclear explosion on the enclosed
fortification facilities. Development of
mathematical model for determination of
the protective thickness of the cover of
the enclosed fortification facilities for
protection against the destructive factors
of the projectiles, mines, aerial bombs and
of the nuclear explosion was brought in
the foreground. The present development
investigates the shock and propellant
effect of the projectiles, mines and aerial
bombs and the effect of the destructive
factors of the nuclear weapon upon the
enclosed fortification facilities and
implements  the  opportunity  for
determination of the protective thickness




3amMTHaTa jAe0elMHa Ha MOKPUTHUETO Ha
3aKpUTUTE 3alIUTHUTE KOHCTPYKLIUH 3a
Ch3J]JaBaHe Ha HEOOXOJMMara CUTYPHOCT 3a
3allUTa Ha JIMYHUS ChCTAaB.

[IpennoxkeHn ca HAYMHU 3a 3allUTa Ha
3aKpUTUTE POPTUDUKAITMOHHU CHOPHKEHUS
0T mopaszsBamuTe (PakTOpu Ha CpeicTBara
3a MOpa3siBaHE 4Ype3 M3HACSHE Ha TBBPAUS
CJIOM cpelly OTKbPTBAaHE B 3alUTHUTE
KOHCTpyKUuHU. Pa3paborenu ca rpadudeH u
QHAINTUYEH METOJ NpH H3HACAHE Ha
TBhpausA  cinor. Ilpemymoxenn ca wu
PUPABHUTEIIHU KOe(UIIUEHTH 3a
oTcinabBaHe Ha Jo03aTa Ha MPOHMKBaIIaTa
paguanus U METOJIMKAa 3a OIpENEIsIHE Ha
3alqUTHaTa Je0eNrHa Ha MaTepualuTe.
Bcuuko TOBa € mojKpeneHo ¢ rojsiM Habop
OT IPWIOXKEHUS, HACUTEHU C KOHKPETHH
JAHHU U MPUMEPHU PA34YETH 3a OINPEIEIISTHE
Ha napameTpuTe Ha 3aKpPUTHUTE
bopTUhUKAITMOHHU CHOPHKECHUS.

[lonyyeHuTte pe3yaTaTH ca H3MOJ3BaHU
32 YCHBBPUICHCTBAHETO HA METOAUTE H
TEXHOJIOTUUTE 32 MOAOOpsIBaHE 3aUIUTHUTE
CBOWMCTBA  HAa  3aKpUTHUTE 3aIUTHU
KOHCTPYKLUU.

Benpekn crtpemexa 3a IIOCTUTaHE Ha
BCEOOXBAaTHOCT B  PAa3rJIeXKJIAaHETO Ha
npoOsieMUTe, CBBP3aHU C ONpEICIsIHE Ha
apaMETPUTE Ha 3aLUTHUTE KOHCTPYKLIHH,
HE BCHYKHM mpoOiemu ca wuscienBaHu. C
BBBEKJAHETO HAa HOBU TEXHOJOTHH MpHU
CpeAcTBaTa  3a  NOpa3sBaHE,  BCEKH
KOHKPETEH ClIy4ail KIMa CBOMTE 0COOEHOCTH
U 1€ U3MCKBAa KOHKPETeH M crenuduyeH
NOAXO0J 3a TNOJ0OpsSBaHE HA 3alUTHUTE
CBOMCTBA Ha IIOKPUTHUETO.

of the cover of the enclosed protective
structures in order to create the required
protection security for the military
personnel.

Methods for protection of the enclosed
fortification  facilities  against  the
destructive factors of the means of
destruction have been proposed consisting
of moving out of the hard layer against
breaking-off in the protective structures.
Both, graphical and analytical methods
have been developed for moving out of
the hard layer. Equating coefficients for
reduction of the penetrating radiation
dose and methodology for determination
of the protective thickness of materials
have also been proposed. All of the above
has been supported with an extensive set
of applications, loaded with particular
data and model estimates for
determination of the parameters of the
enclosed fortification facilities.

Results obtained were used for
refinement of methods and technologies
for improvement of the protective
properties of the enclosed protective
structures.

Despite the striving to achieve
comprehensiveness in dealing with the
problems, related to determination of the
parameters of the protective structures,
not all problems have been investigated.
Along with the introduction of new
technologies in the means of destruction,
each particular case will have its
peculiarities and will require a particular
and specific approach for improvement of
the protective properties of the cover.

2.2. YHEBHO MOCOBHUE

I'oros E., Tep3uen H., ,,PoKoBOIMTE HA
B3puBHH padoTu”, CD, ISBN 978-954-753-
212-0, UK na HBY ,, Bacun Jlescku”,
B.Tvpnoso, 2014 2.

2.2. TRAINING AID

Gogov E., Terziev Y., ,,Explosive
works supervisor”, CD, Publishing
complex of “Vasil Levski” National
Military University, Veliko Tarnovo,
2014, ISBN 978-954-753-212-0




B yueGHOTO mocoOue ce pasriexaar
OCHOBHH TIOJIOXKCHHS OT B3PUBHUTE pabOTH
U TEXHOJIOTUH, OCHOBUTE Ha TEOpHATa Ha
B3pHBA, CKCIUIO3WBHUTE, BHJIOBETE 3apsiH,
JICICTBUETO HAa B3pWBA B pa3lInyHa cpefa |
HaYMHWTE Ha B3PUBSBAHE.

[IpenacraBenu ca cCHeNUATHUTE B3PUBHU
pabortu, ChXpaHSIBAHETO,
TPAHCIIOPTUPAHETO, YHHINOKAaBAaHETO Ha
B3PHBHUTE MaTepHAId U 3ab/DKCHHUATA Ha
OCHOBHHS TIEPCOHAJI 3a B3pUBHHU PabOTH,
KAaKTO W JIEHHOCTH C B3pUBHU MaTECPHAIIH.

C oco0eHO BHUMaHUE ca pa3siCHEHU
o0IuTEe MEPKH 3a 0€30IMaCHOCT, MEPKUTE 32
0e30MacHOCT MPU HAUYWHUTE 32 B3PUBSBAHE
M Tpd TOpWIiaraHe Ha  Pa3InIHUTE
TEXHOJIOTUU Ha B3PUBSIBAHE.

KbM yuebHOTO mocobue ca pazpaboTeHH
JOMBIIHUTETHO  METOJUYECKH  yKa3aHus,
BKJTFOYBAIIM BBIIPOCH 33 CaMOCTOSATETHA
paboTa, TEeCT 3a KOHTPOJI Ha 3HAHUATA, TEMU
3a pa3pabOTBaHE HA AKTyaJlHU BBIPOCH B
chepara Ha B3pUBHUTE PaOOTH.

Y4ebHoTo mocobue € npeaHasHadeHo 3a
oOydJeHre Ha OCHOBEH MEPCOHAIT 32 B3pUBHU
pabotu Ha oTkputTo. Toil Moxke ma ce
U3MO0J3Ba M OT CHEIUAIUCTH, padOTelu B
paznuyH  chepu  HA  HAIMOHAIHOTO
CTONAHCTBO, bupmu OT BOEHHO-
MPOMUIIICHUST KOMIUJIEKC, CIYXUTEIH OT
MBP u I1b3H 3anuMaBaiiu ce ¢ Teopusita u
MpaKkTUKaTa Ha IEHCTBUETO Ha B3pUBA.

The training aid provides general
information about explosive works and
technologies, basics of blasting theory,
explosives, types of charges, explosive
action in different environments and
methods of detonation.

It also presents the special blasting
works, storage, transportation, and
destruction of explosive materials and
obligations of the main personnel for
blasting works, as well as other activities
with explosive materials.

Particular attention has been paid to
the clarifications of the general measures
for safety, measures for safety within the
methods of detonation and application of
the different technologies of detonation.

Parts of the training aid are also some
additionally developed methodological
guidelines, including questions for self-
guided work, knowledge control test,
themes for elaboration of pressing issues
in the sphere of the blasting works.

The training aid is designed for
training of the main personnel for
outdoor blasting works. It can also be
used by specialists, working in the
different fields of the national economy,
companies from the military-industrial
complex, officers from the Ministry of
Interior and the Fire Safety and Civil
Protection Service dealing with the
theory and practice of the explosive
action.
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AKTyaJIHOCTTa Ha MpoOjeMa ce Ompeaess
OT BB3MOXKHOCTTa 32 OCHTypsIBaHE Ha
NPELHU3HOCT npu OTIpeIeIsTHe Ha
HenmpoOuBaemara JeOenuHa TMpU yaap Ha
CHaps/IM B 3alIUTHU TPETPAa OT Pa3THYHU
MaTepHaIH.

Ilenta Ha pa3paboTKaTa € Aa ce aHaTu3upa
dopmynara Ha 3alyncku 3a MUHHMaHATA

HerpoOWBaemMa  3amUTHa  jae0enuHa |
Koedumuenta (M) 3a pa3IMYHUTE BHUIOBE
MaTepuald 3a HampaBa Ha  3alllUTHU
Iperpay.

OO0ekTH Ha HACTOAIIOTO pa3MIeKIaHE ca
MacaTa Ha CHapsja, CKOpOCTTa Ha CHapsJa B
nperpajaara, CKOpOCTTa Ha MOMJIMTaHE Ha
CHapsaa KbM Iperpajara u koedumuenta (m)

3a BUJOBETE MaTepuaii 3a 3allluTHU
nperpaiu.
Macara Ha CcHapsdga, CKOpOCTTa Ha

CHapsja B TIperpagaTa W CKOpOCTTa Ha
MOJVIMTaHe Ha CHapsga KbM TIperpaaara
OCHTypsIBAT  TIO-TOYHO  OMpEICIsHE  Ha
HerpoOuBaemaTa JeOeIMHA W TOAXOMISIIN
TeXHUYECKH PEIICHUS MPU HM3rPpaKIaHe Ha
3aIIUTHUTE TIPETPAJIU U ChOPHKCHUS.

JlombIHUTETHUTE CTOMHOCTH Ha
KoeduireHTa (M), OCUTypsIBAT U3IMOJI3BAHETO
Ha TMOJIXOJSIIA MaTepUaal B 3aBUCUMOCT OT
MECTHOCTTa, KJIMMara U OOCTaHOBKAaTa IpHU
CTpOeXa Ha 3allUTHUTE TIperpagd |
CHOPBHKCHHUS.

The urgency of the problem is
conditioned by the opportunity for
providing precision when defining the
impenetrable thickness upon impact of
projectiles onto protective bulkheads
made of different materials.

The purpose of this development is to
analyse the Zabudsky Formula about the
minimal Impenetrable protective
thickness and the coefficient (m) for the
different types of materials for making
protective bulkheads.

Objects of the present investigation
are the mass of the projectile, the speed
of the projectile into the bulkhead, the
speed of flying of the projectile towards
the bulkhead and the coefficient (m) of
the types of materials for protective
bulkheads.

The projectile mass, the projectile
speed into the bulkhead and the speed of
flying of the projectile towards the
bulkhead provide for a more accurate
determination of the impenetrable
thickness and  suitable technical
solutions for construction of protective
bulkheads and facilities.

Additional values of the coefficient
(m), provide for the usage of suitable
materials depending on the locality,
climate and setting in the construction of
protective bulkheads and facilities.

3.2. Tep3uesn n., »1IpOOMBHO HeiicTBHE HA
apTwiepuiickuTe 0oenpunacu u
aBuodomMou”, Cooprux Hayunu mpyoose om
robuelina HayuHa KoHgeperyus no nogoo 10
200uHu om cwvzoasanemo na HBY ,, Bacun
Jlescku”, ep. B. Tvproso, 14-15.06.2012 2.,
mom 7, ISBN 978-954-753-095-9, cmp. 97-
101, 2012, COBISS.

3.2. Terziev Y., ,,Piercing action of
artillery ammunitions and aerial
bombs”, Collection of scientific works
from the anniversary scientific
conference on the occasion of the 10
year anniversary from the founding of
“Vasil Levski” National Military
University, Veliko Tarnovo, 14-
15.06.2012, volume 7, ISBN 978-954-
753-095-9, page 97-101, 2012, COBISS.




AKO cHapsiJ, MUHA WM aBUOOOMOa romnajaa
B Iperpaga ¢ rojsMa jAeOenuHa, TOU
NPOHUKBAa B HES HAa HsIKaKBa JbJIOOYMHA U
U3pa3xoJBaliku  KMBaTa CH CWiIa  3a
IPEOI0JIIBaHE CBIIPOTUBJICHUETO Ha
MaTepuaia ce chndpa. loBa sBJICHUE C€
Hapyuya IIPOHHUKBAaHE. YCTAaHOBEHO €, 4Ye
MaKcHMajHaTa IbJI00YMHA Ha KOSITO MOXE J1a
NPOHUKHE CHapsiiga € Ta3u, HOpHU KOSTO
CHapsga ce B3pUBSBA ClleJ] KaTo € CHPST
cBoero aBwxkeHue. Ilopaau TtoBa, ye Hau —
TOJsIM paspyluTesieH epekT ce ToiaydyaBa
IpY MaKCUMAaJTHO MPOHUKBAHE Ha CHapsia, TO
npu U3UYHCIICHUETO Ha 3aIUTHUTE
KOHCTPYKIIMU C€ TpHeMa, Y€ B3PUBIBAHETO
Ha CHapsAuTEe U aBUOOOMOWTE ce W3BbpLIBA
CJiell ITbJIHOTO UM CITUPAHe.

JIbibounHaTa Ha MPOHUKBAHE 3aBUCH OT
TErJIOTO Ha cHapsjaa (MuUHaTa, aBuoboMOarTa),
nuaMeTbpa (Kanuobp) Ha CHapsia, CKOPOCTTa
Ha CHapsjia B MOMEHTa Ha yaapa (KpaiHa
CKOpPOCT), bI'bJla Ha CpellaHe B TOYKaTa Ha
cpelaHe " NepIeHINKYIIsApa KBM
MOBBPXHOCTTA Ha TMperpajara W3AWTHAT OT
ChlllaTa TOYKAa, KOE(HIIMEHTa 3aBHCEI] OT
dbopmara Ha yenHaTa 4acT Ha cHapsaa (A) u
IBJIOOYMHA Ha TPOHMKBAHE HA CHapsaa
U3MEpeHa OT TOBBPXHOCTTA Ha TMperpajaara
10 Hall — JOJTHATa 9acT Ha CHapsa (Kyp).

Benuunnarta Ha brbjla Ha CpelllaHe 3aBUCH
OT HaKJIOHA Ha MOBBPXHOCTTA HA Mperpajara
U Br'bjia Ha majane Ha cHapsiaa (B). Taka, ako

MOBBPXHOCTTA Ha nperpajara e
XOpU30HTaJdHA, TO CymMaTa OT brbjla Ha
CpelllaHe M br'bja Ha najgaHe € paBHa Ha 90°
(a+pB=90°).

AKO CHapsabT ToNMaza B 3al[UTHATA
nebenuHa NEPHEHANKYIISIPHO KbM
MOBBPXHOCTTA " (o HOpMaJaTa)
HalpaBJICHUETO Ha JIBUKEHUETO MYy B
mperpajara He Cce€ HW3MEHs, T.€. OCTaBa
ITPABOJIMHENHO.

AKo cHapsma mTomaza B 3al(UTHaTa
nebenmrHa 1O HSIKAKBB  BI'BI  KBM

If a projectile, mine or aerial bomb
meets a bulkhead of great thickness, it
penetrates into it to a certain depth and
expending its power to overcome the
resistance of the material it stops. This
phenomenon is called penetration. It has
been established that the maximum
depth, to which the projectile can
penetrate is the one, where the projectile
Is blasted after his movement had
stopped. Since the maximum destructive
effect is achieved upon maximum
penetration of the projectile, for the
calculation of the protective structures it
Is assumed that blasting of projectiles
and aerial bombs is done after their full
stop.

Penetration depth depends on the
weight of the projectile (mine, aerial
bomb), diameter (calibre) of the
projectile, speed of the projectile at the
moment of impact (end speed), angle of
impact at the point of impact and the
perpendicular to the surface of the
bulkhead drawn from the same point,
the coefficient dependent on the shape
of the foremost part of the projectile (1)
and depth of penetration of the
projectile measured from the surface of
the bulkhead to the lowest part of the
projectile (Kpen).

The value of the angle of impact
depends on inclination of the bulkhead
surface and angle of falling of the
projectile (B). Thus, if the surface of the
bulkhead is horizontal, then the sum of
angle of impact and angle of falling is
equal to 90° (o + = 90°).

If the projectile hits the protective
thickness perpendicular to its surface
(along the normal) the direction of its
movement in the bulkhead is not
changed, i.e. it remains straight-line.

If the projectile hits the protective




NOBBPXHOCTTA M, TO TPOHUKBAHETO B
CJIEICTBHE BHPTEHETO HA CHaps/a pu3nyecku
HE Ce W3BBpIIBA IO TNpaBa JIMHUA, a IO
HSIKAKBa KPUBOJIMHEWHA TPACKTOPHUSI.

JIbi0ounHaTa Ha MPOHUKBAHE HA CHapsa
OpyU  KPUBOJMHEHHOTO My JBIKEHHUE B
mperpajaara Ime ObJe Mmo-Majika, OT KOJIKOTO
ObI0OYMHATA ~ HAa  MNPOHUKBAHE  TIpHU
MPaBOJMHEMHO JBW)KEHHE. AKO CcHapsana
Momajia B IperpajgaTa moJ bI'bJ Ha CpellaHe
(), To B Kpas Ha TPOHHKBAHETO BI'BIBT
MEXIy OCTa Ha CHapsAda W MEpIeHIUKYIIpa
KbM IMOBBPXHOCTTA Ha Mperpajaara e Objle
MO-TOJISIM OT BI'bJIa Ha CpellaHe, MPUMEPHO n
BTH, T.€. e ObJie paBeH Ha (N.0y).

B mHacrosmoro mpoy4yBaHE ~OTYHTaMe
koedunmenta  (n) (koedpunueHT  Ha
U3MEHEHHE II0COKaTa Ha JBUXKCHUE Ha
cHapsaa). CToiiHOCTUTE HA KoeduimeHTa (n),
OCHUTYpSIBAT MPEIU3HOCT MPHU ONpPECIsIHE Ha
IBI00OYMHATA HA MPOHUKBAHE U IO-TOYHO
W3UYUCIICHWE Ha 3alllUTHUTE TpPerpagd |
ChOPHKEHUS B 3aBUCHMOCT OT BHJA Ha
CHapsi/ia, MUHATa WM aBuoboMOara.

thickness under any angle relative to its
surface, then the penetration as a result
from the rotation of the projectile is not
physically done under straight line, but
under some curvilinear trajectory.

Projectile penetration depth within its
curvilinear movement into the bulkhead
will be shallower than penetration depth
within straight-line movement. If the
projectile hits the bulkhead under an
impact angle (a), then at the end of the
penetration the angle between the axis
of the projectile and the perpendicular to
the surface of the bulkhead will be
greater than angle of impact, for
example, n times, i.e. it will be equal to
(n.a).

The present study takes into account
the coefficient (n) (coefficient of change
of the direction of projectile movement).
The values of the coefficient (n) provide
precision  for  determination  of
penetration depth and more accurate
calculation of the protective bulkheads
and facilities depending on the type of
projectile, mine or aerial bomb.

3.3. AnToB T., [lTamos M., Tep3uen .,
»CaMo/1eJIHU B3pUBHH YCTPOiicTBA-
kanaumn”, COopHuK 0oK1aou om HayuHa
Koughepenyus ,, Akmyannu npobiemu Ha
3auumama Ha HAceleHuemo u
ungpacmpykmypama” na HBY ,, Bacun
Jlescku” ep. B. Tvpnoso, 25-26.10.2012 2.,
Tom 5, ISBN 978-954-753-104-8, cmp. 98-
104, 2012, COBISS.

3.3. Antov T., Pashov M., Terziev Y.,
,»Home-made booby-trap explosive
devices”, Collection of reports from
scientific conference ,, Current problems
of the Protection of the Population and
Infrastructure” of “Vasil Levski”
National Military University Veliko
Tarnovo, 25-26.10.2012, volume 5, ISBN
978-954-753-104-8, page 98-104, 2012,
COBISS.

[Ipu TEPOPUCTUYHU aTaku,
NPECTBIIHULIUTE  H3IOJ3BAaT  CaMOJECIHU
B3PDUBHU  yCTPOMCTBA. Bcuukn  Te3u

YCTPOICTBA ca C pa3iauyHa MOIIHOCT, KaTo
1[eJITa HA TEPOPUCTUTE € J1a YHUILIOKAT FOJISIM
Opoii Xxopa u J1a HaHecaT MAaKCHMAaJTHH IIETH.
Hayi-mHoro xepreu ca JgaaeHud  OT
OMHUPOTBOPUTEIIHUTE CHJIM OT CAMOJEIHU

In terrorist attacks criminals use
home-made explosive devices. All these
devices have different power, and the
goal of the terrorists is to eliminate a
large number of people and inflict
maximum damage.

The greatest number of casualties
given by peacekeeping forces was from




B3PUBHH yCTPOMCTBA, OTKOJKOTO HPU MPEKU
BOCHHU JICHCTBUSL.

OcHoBHaTa 1IeJ1 Ha HACTOALIMS TPYyX € JAa
MOKa)Ke KakBa 3aljaxa ca CaMOJEIHUTE
B3pUBHH yCTPOHCTBA KaTo CpPEICTBO 3a
TEPOPUCTHYEH UM KPUMHUHAJICH aKT.

[IpencraBena e  kinacupukanus  Ha
CaMOJICTHUTE B3PUBHU  yCTPOWMCTBA IO
nperHa3HauYeHUEe u MEXTyHapOIHA
KkinacupuKalys Ha CaMOJETHUTE B3PUBHU
yCTpOiicTBa gpe3 npujaraHe Ha
BEPOSATHOCTTA OT CMBPTOHOCHU HapaHSBaHUs
(daTanen usxon).

HanpaBena e  XapakTepucThka  Ha
TEPOPUCTUYHUTE B3PUBOBE HA OOILIECTBEHUTE
MecTa, KOSITO BKJIIOYBA MPUYMHH 3a B3pPUBA,
OCHOBHHU TopazsBailid (akTopu BOACIIU J0
YOBEIIKH JKEPTBH, TOJEMH pa3pyLlICHUS U
IICUXOJIOTHYECKH  (akTopu  JedcTBaIH
HEOTPE/ICNICHO BpEeME BBPXY YOBEKa CIEN
camusi B3pHB.

C ocobeHo BHUMaHHE € TPEACTaBEHA
MOCIIEZIOBATETHOCTTa Ha 00€3BPEKAAHETO HA
CaMOJICTHUTE  B3pPUBHH  yCTPOWCTBa B
3aBHCHMOCT OT THIIA My, MACTOTO Ha
HaMHpaHe U HATMYHUTE CUJIM U CPEJICTBA.

home-made explosive devices, and not
during direct military actions.
The main purpose of the present work
Is to show what kind of threat represent
the home-made explosive devices as
means for terrorist or criminal acts.
Classification of the home-made
explosive devices according to their
intended use and  international
classification of the home-made
explosive devices on the basis of
application of the potential for deadly
injuries (fatal outcome) were presented.
Characteristic  description of the
terrorist explosions at public places was
presented, and it includes reasons for the
explosion, main destructive factors
resulting in human casualties, large-
scale destructions and psychological
factors, acting on people for an
indefinite time after the explosion itself.
Particular attention was paid to the
sequence of disarmament of the home-
made explosive devices depending on
their types, location of discovery and
available forces and means.

3.4. Tep3ues ., UBanos N.,
»HIloaapbKkaHe HA 3eMHH MBTUINA TIPH
aBaApPUIHHO-CIIACUTEJTHHU AeHOCTH”,
CbopHUK 00K1A0U OM HAYYHA KOHpepeHYuUs
,, Akmyannu npobnemu na 3awumama Ha
HaceneHuemo u uHgpacmpykmypama’” Ha
HBY ,,Bacun Jlescku” ep. B. Tvproso, 25-
26.10.2012 2., Tom 5, ISBN 978-954-753-
104-8, cmp. 224-230, 2012, COBISS.

3.4. Terziev Y., lvanov I,
»Maintenance of earth roads upon
emergency and rescue works”,
Collection of reports from scientific
conference ,, Current problems of the
Protection of the Population and
Infrastructure” of “Vasil Levski”
National Military University Veliko
Tarnovo, 25-26.10.2012, volume 5, ISBN
978-954-753-104-8, page 224-230, 2012,
COBISS.

[To-ronsima 4yacT oT aBapuMHO-
CHACUTEITHUTE JEHHOCTH C€ W3BBPLIBA IO
36eMHH IIBTHILA C TIOYBEHU HACTUIIKU, KOETO
OT CBOSI CTpaHa 3aTPyAHsIBA JBUKEHUETO IO
TAX OCOOCGHO TMpHU JIOMIM aTMOC(HEpHU
ycioBHsl. 3a TOBa Ce Hajara nofoOpsiBaHe Ha
36MHUTE MbTUIIA U [OJ0OpsiBAaHE Ha

Major part of the emergency and
rescue works is done using earth roads
with soil surfaces, which on their part
hamper the traffic particularly under
adverse weather conditions. Therefore,
improvement of earth roads and
improvement of their soil surfaces is




IIOYBEHUTE UM HACTHJIKHU.

Pasrmenqanm  ca B 3aBUCHMOCT  OT
XapakTepa Ha Io4YBaTa W YCJIOBHMATa Ha
IBUKEHUETO, HAUMHUTE 3a MOJ0OpsiBaHE Ha
36MHUTE ITBTHILA.

OOMKHOBEHO  3€MHUTE  MbTHULIA  CE
noaoOpsiBaT MO  IsUIaTa IIMPOYMHA Ha
36MHOTO IUIaTHO. Pa3xoabpT Ha Marepuanure
IIpU MOAOOPEHUETO HA IIbTUIIATA C IOYBEHH
100aBKM c€ Ompenessi, KaTo ce U3XO0XKIa OT
KOJIMYECTBOTO Ha Jo0aBKaTa, HEOOXOAMMa 3a
MojdyyaBaHETO  Ha  onTuManHa  (HaW-
HOJXO11a) TOYBEHA CMEC B 3aBUCHMOCT OT
[IMpOYMHATa U JeOeIMHaTa Ha HaCTUIIKATa.

[lonoOpsiBaHeT0 Ha 3€MHUTE MbTULIA
ocurypsisa  koM(popT TOpU  I'bTYBaHE,
yBEJIMYaBa CKOpPOCTTa HAa JBH)KEHHETO W
rOJTHOCTTa Ha HACTWJIKAaTa MHOTOKPATHO.
M3non3BaHeTo Ha 3€MHUTE NBTHUINA IPHU
ABAPUMHO-CIIACUTENHN JEHHOCTH B MHOIO
ClIlydyau € HaJIOKUTEIIHO, MOpagu KpaTKOTO
BpEME W OTPAaHUYEHOTO  KOJUYECTBO
Marepuaid 3a HampaBaTta HM. [0aiIMOTO
KOJIMYECTBO MAaTEepUaIM 3a MOA0OPSIBAHETO HA
36MHUTE [bTUIIA, JaBa BB3MOXKHOCT 32
IOCTUTAaHETO Ha HeoOXoJauMMaTa 3JpaBUHA U
U3IMOJI3BAHETO IPU PA3NMYHUA KIMMAaTHYHU
YCIIOBHS.

needed.

The methods for improvement of
earth roads have been considered in
terms of their soil properties and the
traffic conditions.

Usually, the earth roads are to be
improved along the entire width of the
earth roadway. The cost of materials for
improvement of roads with soil additives
IS determined on the bases of the
guantity of the additive, required for
obtaining of optimal (most appropriate)
soil mixture depending on the width and
the thickness of the surface.

Improvement of the earth roads
ensures travel comfort, and increases
many times the speed of movement and
the fitness of the surface. Using earth
roads for emergency and rescue works in
many cases is necessary due to the short
time and the limited quantity of
materials for their construction. The
great amount of materials for
improvement of the earth roads provides
the opportunity for achieving the
required strength and usage under
different climate conditions.

3.5. UBaHos WU., Tep3ues M., ,,CTpoesx u
yCWJIBaHEe HA MbTHILATA € U3MO0JI3BaHe HA
MbTHO-CTPOUTEIHA TeXHUKA”, COopHUK
00KIA0U OM HAYYHA KOHGhepeHyus.

,, Akmyannu npobnemu Ha 3awumama Ha
HaceneHuemo u uHgpacmpykmypama’” Ha
HBY ,,Bacun Jlescku” ep. B. Tvproso, 25-
26.10.2012 2., Tom 5, ISBN 978-954-753-
104-8, cmp. 231-237, 2012, COBISS.

3.5. lvanov I, Terziev Y.,
»Construction and strengthening of
the roads using the road construction
machinery”, Collection of reports from
scientific conference ,, Current problems
of the Protection of the Population and
Infrastructure” of “Vasil Levski”
National Military University Veliko
Tarnovo, 25-26.10.2012, volume 5, ISBN
978-954-753-104-8, page 231-237,
2012, COBISS.

CTpoeXbT Ha MMBTHUIIA BKJIIOYBA OPOPMSHE
Ha 3€MHOTO IUJIATHO, HAaNpaBa Ha ITbTHUTE
HACTUJIKM U CTPOEXK HAa BOJOHENPONYCKIINBU
cpropbxkeHus. [IpTuara ce ycunsar, Korato
HAaCTWJIKATa U 36MHOTO IJIATHO HE OTIOBAPST

Roads construction includes shaping
of the earth roadway, making of the road
surfaces and construction of water
impermeable facilities. The roads are
strengthened whenever the surface and




Ha M3MCKBaHUATAa MO 3ApaBHMHA U CPOK 3a
u3non3pane. CbIIO Taka WbTUIIATA C€
ycwJBaT  KaTo ce  MoAoOpsiBaT WU
yne0ensiBaT ChIECTBYBALIUTE HACTUIIKH, WU
Ce HaAcTWiIAT cjrabuTe MecTa ¢ KOJEHHU WU
HEMPEeKbCHATU HACTUJIKH.

Hactosimmata  pa3paboTka  pasriexnia
paboTuTe 1Mo HampaBaTa Ha 3€MHOTO IIATHO,
KOWUTO C€ TOJAPA3NeIsAT Ha MOATOTBUTCITHU H
OCHOBHH.

B poxknmama e mpencraBeHa  ITbTHO-
CTpOWTENHaTa TEXHHWKAa H3MOJ3BaHa 3a
NOJATOTBUTEIIHUTE UM  OCHOBHHUTE 3E€MHU
paboTH MpH yCcTpoBaHE Ha 3€MHOTO ILJIATHO.

C men ocurypsiBaHe TMpuiaraHeTo Ha
NOAXOMSIIA TEXHUYECKH PEIICHUs MpuU
CTpO€Xa U YCHUJIBAHETO Ha IMbTUIA €
HEOOXOMMO TIO-TOYHO  OMpEJeisiHe Ha
U3MOJI3BAHUTE BUIOBE MAIlIMHU, OCUTYPSIBaHE
Ha MPENU3HOCT TPU OMNpPEACIISTHE BHUIOBETE
pabora, OTYUTAHE TOYHUTE
XapaKTEPUCTUKUTE Ha THTS, MPABWIHO H
JETAMIHO OTYMTAaHE Ha METEOPOJOTHIHHTE
YCIIOBHSI TI0 MapIipyTa 3a HW3BBPIIBAaHE Ha
CHOTBETHHS BUJ paboTa mpe3 3UMHUS TTEPHO/T
U IpyTd 0COOCHU YCIIOBHUS.

the earth roadway fail to meet the
requirements for strength and operation
period. Furthermore, the roads are
strengthened by improving or thickening
the existing surfaces, or by paving weak
points by track or continuous
pavements.

The present development investigates
the works for making of the earth
roadway, which are subdivided into
preparatory and main ones.

The report presents the road
construction machinery used for the
preparatory and main earth works for
constructing the earth roadway.

Aiming at provision of the application
of suitable technical solutions for the
construction and strengthening of the
roads, a more accurate determination of
the types of machines used is required,
along with ensuring precision in the
determination the types of work,
reporting of the accurate features of the
road, proper and detailed reporting of
the meteorological conditions along the
route for performance of the respective
type of work in the winter period and
other specific conditions.

3.6. UBanoB U., Tep3uen H., ,,BoiickoBu
0yJ1/103epH B apMUNTE HA BOAEIUTE
crpanu ot HATO”, Coopnux doxnaou om
200uwHa HayyHa Koughepenyus na HBY
,,Bacun Jlescku” ep. B. Tvproso, 21-
28.06.2013 2., Tom 10, ISSN 1314-1937, cmp.
151-156, 2013, COBISS.

3.6. Ivanov I., Terziev Y., ,,Military
bulldozers in the armies of the leading
NATO countries”, Collection of reports
from the annual scientific conference of
“Vasil Levski” National Military
University Veliko Tarnovo, 27-
28.06.2013, volume 10, ISSN 1314-
1937, page 151-156, 2013, COBISS.

B JOoKJIaaa ce pasriexiaa
YCHBBPIIEHCTBAHETO HA CUJIUTE U Cpe/ICTBaTa
3a MHXXEHEPHO OCHUTYpsiBaHE, KaTo €IHO OT
Hali-Ba)XHUTE YyCJIOBUS 3a TIOBHUIIIABaHE
KMBYYECTTa U MOOUJITHOCTTA HA CYXOITbTHUTE
dbopMupoBaHUsS NPU W3MBIHEHUE HA 3a/1aud
BbB Bojemute abpxkasu B HATO, mpeau

The report investigates improvement
of forces and means for engineering
provision, as one of the most important
conditions for enhancing the survival
capability and the mobility of the ground
military units when implementing tasks
in the leading countries from NATO,
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Bcuuko B CAIlLl, BenukoOpurtanus, ®panums
u ['epmanwus. HeoOxonumoctra oT
pa3paboTBaHe Ha HOBM MHXKEHEPHU CPENICTBA
Ha  Oa3ara Ha  CBUICCTBYBalIUTE U
NEPCHEKTUBHU OOMHU MHKEHEPHH CPEJICTBA €
o0yCJIOBeHa OT peaulla W3UCKBaHHS, B TOBa
YUCJIO CTaHJApTU3alMsg U  ChKpallaBaHe
HOMEHKJIaTypaTa OT BOCHHA TE€XHUKa, C IEJI
ONTUMHU3AIMA HAa CUCTEMHTE 3a TEXHHYECKO
obciyxkBane. OcBeH TOBa ce OTAEId U
0COOCHO  BHMMAaHME Ha  aHajgu3a  OT
M3MO0JI3BAHETO HAa HWH)KCHEpHATa TEXHHUKA U
OTCTPAHSIBAHETO HA HEAOCTATHLUTE MOSBUIN
ce B X0J/la Ha HEWHaTa eKcIuioaTaus B O0MHU
YCJIOBHUSL.

B  pesynrar Ha  moAroroBkata U
IPOBEXKIAHETO HA BOCHHU omepauuu B Mpak
U AdraHucraH € yCTaHOBEHO, Y€ CTOSIIUTE
Ha BBOPBKEHHUE YHHBEPCAJIHU WHKCHEPHU
Mamman M 728, M 113 ESV, u Oynuozepa
M8A1 mMmar HemocTaTbyHA ITOJIBIKHOCT H
MaHEBpPEHOCT, cJlaba 3amura OT JIEKOTO
CTPEJIKOBO OPBXHE Ha MPOTMBHUKA M Taka
YECTO W3M0JI3BAHUTE MMITPOBU3UPAHU
B3puBHM ycTpoiicTBa (MBY). Otbens3Bar ce
ChII0O Taka M YECTH HEU3NPaBHOCTU IO
Xo0Ji0BaTa Yacr, CIELIMAITHOTO U
criomaratresHo  o0opyJBaHe, KOETO 1O
3HAYUTEIHA CTENEH IOHM)KAaBa ISJI0CTHATA
€(EeKTUBHOCT Ha MAIIMHUTE TIPU U3ITBIIHEHUE
Ha 33/1a4M MO0 MHXXEHEPHOTO OCUTYpSIBAHE HA
dbopmupoBaHUATA.

3a Tazu 1eJd € HEOOXOJIUMO OCHUTYypsIBaHE
NpUIaraHeTo Ha TOAXOIAIIA TEXHUYECKU
pelieHus, KaTo OKOMIUIEKTOBAHETO  Ha
CyXOITbTHUTE  (OPMHUPOBAHUS C  HOBa
TEXHHKA, KOETO Ja TMO3BOJIM Ja Ce MPUBEIL
HUBOTO Ha HWHXXEHEPHOTO OCHUTYpsBaHE B
ChOTBETCTBUE ChC ChBPEMEHHUTE
M3UCKBAHUS 3a U3MO0JI3BaHE Ha
MEXaHU3UpaHuTe (POPMUPOBAHUS B YCIIOBUS
Ha €CTECTBEHU MpEerpaad u ObpP3U MapPIIOBE.
HamansiBane BpeMeTo 3a W3MbJIHEHHE Ha
3a/1a4NTe, EKCIJIOATAIMOHHUTE PA3XOJu U HE

mainly, in the USA, the United
Kingdom, France and Germany. The
need of development of new engineering
equipment on the basis of the existing
and prospective combat engineering
equipment is preconditioned by a series
of requirements, including
standardization and reduction of the
stock-list of military technique, aiming
at optimization of the maintenance
systems. Furthermore, particular
attention is also paid to the analysis of
the use of the engineering equipment
and elimination of defects, which
emerged in the course of its operation in
combat conditions.

As a result of the preparation and
carrying out of military operations in
Irag and Afghanistan it has been found
that the currently operated universal
engineering machines M 728, M 113
ESV, and the bulldozer M8A1 offer
insufficient agility and manoeuvrability,
weak protection against the small
fircarms of the enemy and the so
frequently used improvised explosive
devices (IED). Frequent malfunctions of
the drive train and the special and
ancillary equipment were also noted,
which considerably reduced the overall
efficiency of the machines when
performing the tasks for the engineering
provision of the military units.

Therefore, it is necessary to provide
application  of suitable technical
solutions, such as fitting the ground
military units with new equipment,
which will permit bringing the level of
engineering provision in conformity
with the modern requirements for
utilization of the mechanized military
units under the conditions of natural
barriers and fast marches. Reduction the
time for performance of the tasks, the
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Ha IIOCJIICAHO MIACTO
OIICPpATOPHUTC Ha TC3U MalllMHHA. B
IICPCIICKTHBA IIOCTAIIHOTO YCBOJABAHC Ha
TCXHUKHN MW TCXHOJIOTHMHM 34 Cbhb3JaBaHC Ha
AUCTAHIIUMOHHO YIIPpABJLICMHU MAallTKHU OT HOBO

3aluTara Ha

ITOKOJICHUC me Janac BB3MOXHOCT 34
OIITUMHU3HPAHC Ha HOTpC6HOCTI/ITC oT
HHXCHCPHU MallTMHHU u jamuyrara Ha

OIIEPAaTOPUTE UM.

operation cost and last but not least,
protection of the operators of these
machines. In perspective, the gradual
mastering of techniques and
technologies for creation of remotely
controlled machines of new generation
will enable the optimisation of the needs
of engineering machines and protection
of their operators.

3.7. Tep3uesB ., »lIpoBexaaHe Ha
aBapPUHHO-CNIACUTEIHU IeIHOCTH B
paspyumenus”, COopHUK 00K1a0u om HayyHa
KoHghepenyus ,, Akmyannu npooiemu Ha
cucypnocmma’ na HBY ,, Bacun Jlescku’™ 2p.
B. Tvproso, 16-18.10.2013 2., Tom 6, ISBN
978-954-753-200-7, cmp. 40 -48, 2013,
COBISS.

3.7. Terziev Y., ,,Carrying out of
emergency and rescue operations in
ruins”, Collection of reports from
scientific conference ,, Current security
problems” of “Vasil Levski” National
Military University Veliko Tarnovo, 16-
18.10.2013, volume 6, ISBN 978-954-
753-200-7, page 40 -48, 2013, COBISS.

B noknama ca pasriegaHu CTENEHUTE Ha
pa3pylieHHs] TNpuU CPYTBaHUS, BHUIOBETE
CPYTBaHHMSI M TEXHOJIOTHUSATA 3a MPOBEXKIAHETO
Ha CIIACUTEIHU Olepalyy B Pa3BAJIMHU.

[IpeacTaBeHaTa TEXHOJOTHS pas3riexaa
€TanuTe OT CHACUTENHHUTE PaboTH, KaTO Haii-
BEUYEe € aHaJM3UpaH erana Ha 3aJbJI00YEHO
TBPCEHE HA IOCTPANAIUTE OT pa3pyLICHHUS
IIPU CPYyTBaHUS.

AHanu3upaHu ca JACMHOCTHTE Mpeau
IPOBEXKJIAHE Ha CIIACUTENIHU OIlepaluud B
pa3BaJIMHM, KaTO NPOYYBAHE U OCUTYpSIBAHE
BUHaru Oe€30MacHU YCJIOBUS Ha TpyA Ha
CHACUTEIUTE.

[lo Bpeme Ha cpoacuTenHu paboOTH B
CPYTBAaHMsSI YECTO C€ U3MOJ3Ba TEXHHUKA U
MexauusmMu. C  TgxHaTta  IIOMOII  C€
pa3uyucTBAT  BXOJOBETE U  MPOXOIUTE,
IPEMECTBAT C€ U MaJHAINUTE TEXKKHU €IEMEHTH
OT KOHCTPYKIIUATA, MECTAT CE CIIACUTEIUTE U
nocTtpaganute. Pasrienanu ca XuapaBivYHU
U EJIEKTPUYECKH HHCTPYMEHTH, MAIIMHU WU
TEXHHUKa KaTo KpaHOBe, Oarepu, ToBapauyu U
KAMHUOHH.

Oco0eHo BHHMMaHuE ce O0OpbIla U Ha
[OCTpa/iajuTe, KOUTO CE HaMUPAT Ha JIBHOTO
Ha pYMHUTE, TSIXHOTO M3BAXJAAHE U OKa3BaHE

The report investigates the degrees of
destruction in cases of collapses, the
types of collapses and the technology for
carrying out of rescue operations in
ruins.

The technology represented
investigates stages of rescue works with
an extensive analysis of the stage of
thorough search of victims of collapse in
ruins.

Works before carrying out of rescue
operations in ruins, such as investigation
and always providing safe conditions of
labour for the rescuers, were also
analysed.

Technical equipment and mechanisms
are often used for the rescue works at
sites of collapse. They help clearing up
entrances and passages, moving away
any heavy structural elements that may
have fallen, carrying rescuers and
victims. Hydraulic and electricity
powered tools, machines and equipment
such as cranes, excavators, loaders and
trucks have been reviewed.

Particular attention was also paid to
the victims that may have been
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Ha II'bpBa IOMOIII.

underneath the ruins, as well as their
recovery and rendering first aid.

3.8. Tep3ues ., UBanos U., , IIpoBe:xaane
HA aBAPUIHO-CIACUTEHHU JIeHHOCTH B
ycJoBusi Ha nmoxkapu”, CoOopHux 0okiaou
om HayuHa Koupepenyus ,, Akmyaninu
npoonemu na cueyprocmma’ na HBY

,, Bacun Jlescku” ep. B. TvpHoso, 16-
18.10.2013 2., Tom 6, ISBN 978-954-753-
200-7, cmp. 49-56, 2013, COBISS.

3.8. Terziev Y., Ivanov 1., ,,Carrying
out of emergency and rescue works in
cases of fires”, Collection of reports
from scientific conference ,, Current
security problems” of “Vasil Levski”
National Military University Veliko
Tarnovo, 16-18.10.2013, volume 6,
ISBN 978-954-753-200-7, page 49-56,
2013, COBISS.

OOext Ha INpcaACTaBAHC Ca BHIOBCTC
IMoKapu, OCHOBHHUTC UM KOMIIOHCHTH, 30HUTC
B KOUTO ,[[GﬁCTBElT N OCHOBHH (1)aI(TOpI/I KOUTO
UM BJIMAAT. Pa3I‘J'I€I[aHI/I Ca XapaKTCPpHUTC UM
I[MpU3HAllKM KaTO LBAT HA AHMMA, KOJIMYCCTBOTO
Ha KHCJIOpOoJa, CHGHI/I(l)I/I‘-IHaTa MHUpHU3Ma,

[BAT, BKYC M HaJU4YME€TO Ha OIMACHU
BEIIIECTBA.

Ha 6a3zara Ha Te3um XapaKTEpUCTHUKHU Ce
OTIpeNIeIsIT OCHOBHHTE 3aa4n Ha

CIIAaCUTENUTe TpH TOXKap, NpHU THPCEHE U
OKa3BaHE Ha TNOMOII Ha TOCTPaJaINTE.
TepceHero ce cmnupa camoO Clel Karo ce
OTKPUAT BCUYKHU MOCTPAJIaIH.

3aeHO C MPOBEKIAHETO HAa CIACUTEIHUTE
paboTM W OKa3BaHe Ha IOMOII Ha
NOCTpaJajUTe CIACUTEINTE YydyacTBaT U B
raceHe Ha mnoxkapa. Ilpu TOBa BaxHO
3HaUYE€HHE MMa MH(POpMaLMITA 32 XapakTepa
Ha no’apa, HaIpaBJICHUETO u
Pa3NpOCTPAHEHUETO HA OT'bHA, BEPOSTHOCTTA
3a eKCII03usl, U3XBBPJIsiHE B aTMOc(epara Ha
OMMIACHW ¥ BpPEJHH BEIIECTBA, BH3MOKHU
pa3pylleHusi, Topa3siBaHe ¢ TOK U CpecTBaTa
3a raceHero. Crnacutenure MPUCTHIBAT KbM
racéHeT0 Ha TMOXapa BeAHara  cieln
OTKpHBaHE Ha U3TOYHUKA HA 3aMaJIBAHETO.

VYmopaBiaecHue W KOOpAWHAIUMSA  Ha
JICHCTBUATA Ha ydYacTBalIWTEe CHJIM CC
OCBILECTBSIBA OT CHEHHAIHO Cb3JaJCHU
madose.

W3noxenuTe HauyuMHU 3a crOacsiBaHe Ha
nocTpajaly TMpu TMoXap B Crpagd U

Types of fires, their main
components, zones of their occurrence
and main factors affecting them have
been presented. Their characteristic
features such as colour of the smoke,
guantity of oxygen, specific smell,
colour, taste and presence of hazardous
substances have been examined.

These features form the basis for the
main tasks of the rescuers in fires, which
comprise searching and rendering first
aid to the victims. Search is only ceased
once all victims are found.

Along with the rescue works and
rendering first aid to the victims, the
rescuers will also take part in
extinguishing the fire. Particularly
important for this was the information
about the nature of the fire, the direction
and spread of the fire, explosion
potential, discharging of hazardous and
harmful substances into the atmosphere,
possible destructions, electrical shock
and the means for extinguishing.
Rescuers should proceed to
extinguishing of the fire immediately
after finding out the ignition source.

Dedicated command staff control and
coordinate the activities of the
participant forces.

The described methods for rescuing
victims of fire in buildings and facilities
are the main activities when carrying out
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ChOPBKEHHS Ca OCHOBHUTE MPH MPOBEXKIAHE
Ha aBapUUHO-CIIACUTEITHU JNEWHOCTH.
N3non3BaneTo Ha TeXHHMKA, OOOpyJBaHE H
EKUIIUPOBKA € 3aIbJDKUTEIHO ITPU aBapUHNHO-
CIIACUTEIIHM JEHMHOCTM B YCIOBHUSATAa Ha
noxap.

Penpr 3a cnacsaBane Ha xopara ce
ompenenss OT KOHKPETHUTE YCIOBUS Ha
MoXkapa W HaW-B€YE OT XapPaKTEPHUTE
NpU3HALIM ~ [OpPU  HU3rapsgHe  OPOJYKTHUTE
TIOTA/THAJIM TTOJ] AEUCTBUETO HA OT'BHSL.

emergency and rescue works. Usage of
techniques, equipment and outfit is
obligatory for the emergency and rescue
works under the conditions of fire.

The order for rescuing people is
determined by the particular conditions
of fire and mostly, by the characteristic
signs of burning the products, exposed
to the fire.

3.9. Tep3ues H., Tonanos /., ,,ABapHiiHo-
CIIACHTEJIHU TEXHOJIOTHH NPH CPYTBaHMA”,
CbopHuKk 0oK1a0U OM 200UUHA
YHUepcumemcka Hayina kougepenyus HBY

Ha ,,Bacun Jlescku’ ep. B. Tvproso, 03-
04.07.2014 2., Tom 11, ISSN 1314-1937, cmp.
60-67, 2014, COBISS.

3.9. Terziev Y., Topalov D.,
»Emergency and rescue technologies
in cases of collapses”, Collection of
reports from the annual university
scientific conference of “Vasil Levski”
National Military University Veliko
Tarnovo, 03-04.07.2014, volume 11,
ISSN 1314-1937, page 60-67, 2014,
COBISS.

B nokmaga ca pasrienanu crmocoOuTe 3a
NPEOIOJIIBAHE W PA34YMCTBAHE Ha CPYTBAHUS
Y JIMKBUJIMPAHE HA TUTAHUHCKYU 3aTPYIBAHUS.

AHanm3upaHu ca MEXaHW3WpaH U B3pUBEH
croco0 3a pa3dyucTBaHE HAa CpPYTBAaHUS U
3aTpynBaHMs, KaTo OCOOEHO BHUMaHHE Ce
oOpbIIa Ha B3PUBHUA.

[TpencraBeHu ca cxemMH Ha pasIoyiaraHe Ha
3apsiid 32 HACOUEHO M3XBBPIISIHE HA TIOYBH U
CKaJIH npu ¢THOBPEMEHHOTO u
HECTHOBPEMEHHOTO UM B3pUBSIBAHE.

Pasrinenana e gopmynarta 3a ompenesnsHe
TETJI0TO Ha 3apsauTe, kato koeduimenra (K)
32 OTHOCUTCIHHST pa3xoj] Ha B3PUBHO
BEIIIECTBO, KOWTO 3aBUCH OT CBOWMCTBaTa Ha
noysara (Marepuaja) W HU3MOJ3BAHOTO
B3PUBHO BEIIECTBO € MPEJICTABCH B TAaOJIMUEH
BUJI B 3aBUCHMOCT OT BHUJa Ha B3PUBSBaHUS
matepuan. Koedurmentsr (M) cbimo e
npeAcTaBeH B Ta0iaWueH BUJI  CHOpPEN
mokasartesisi Ha JieiicTBrueTo Ha B3puBa (N).

Pasrnenan € u mpobiieMa C OTXBBPIISIHE
BCTPaHH Ha OTACITHU TMO-TOJIEMH KaMbHU
JaCTHUYHO 3aKPHUTHU B IPHCT.

The report investigates the methods
for overcoming and clearing up of
collapses and removing rockfalls and
landslides in the mountains.

The mechanized and blasting method
for clearing up of collapses and rockfall
/landslide piles were analysed, and
particular attention was paid to the
blasting one.

Charge arrangement diagrams were
presented for directed ejection of soils
and rocks within their simultaneous and
non-simultaneous blasting.

The formula for determination of the
charges’ weight was outlined, and the
coefficient (K) of the relative
consumption of explosive compound,
which depends on the properties of the
soil (material) and the explosive
compound used was presented in tabular
form depending on the type of the
blasted material. The coefficient (M)
was also presented in tabular form
according to the indicator of explosion
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ABapuitHO-CITaCUTETHUTE TEXHOJIOTUH TIPH
CpyTBaHHS Ce 3aKII04YaBaT B pa3dnCTBaHE U
NPEOI0JIsIBAHE HA CPYTCHUTE y4YaCTHIIH, aKO
HE € BB3MOXHO na Owpaar oboxoxenu. [lpum
TOBa TpsiOBa Ja ce oOBpHE OCOOEHO
BHUMAaHUE Ha YKPEMBAaHETO Ha CPYTCHUTE
Y4acTBIIM C MOANOPHU CTEHU U OTBOJHSBAHE,
aKo TMpHUYMHA 3a CPYTBAaHETO ca HachbOpaHU
MIPUPOTHU BOJH.

BbB BCHMUKM ciaydam Cc€  M3M0JI3BA
3eMEKONMHa M  TOBapbYHA  TEXHHUKA,
camMoCBalii, OETOHHU WU TBPBEHU MOIIOPU
U TOJEMHO-TPaHCIIOPTHa  TeXHHKa. B
ocobeHn  ciayyau  (JIMKBUIMpaHe  Ha
IUTAHWHCKW 3aTpYIBaHuWs, JIMKBHIMpPAHE Ha
TOPCKU 3aTpyNBaHUs), IPU HEBB3MOKHOCT 32
U3I0JI3BAHETO HA TEXHHMKAaTa C€ IPUCTHIIBA
BUHAru KbM HU3IOJI3BAaHE HA B3PUBEH CIIOCOO
C HACOYECHO U3XBBPJISTHE HA [TOYBH U CKaJIH.

action (n).

The problem of throwing aside
individual larger stones partially buried
in the ground, was also examined.

Emergency and rescue technologies
within collapses consist in clearing up
and going through collapsed sections, if
their circumvention is not possible. In

addition to the above, particular
attention should be paid to the
stabilization of the collapsed sections

with retaining walls and drainage, where
the reason for the collapse was
accumulation of natural water.

Using of earth-digging and loading
machines, tipper trucks, concrete or
wooden supports and lifting and
handling machinery must be used in all
cases. In certain specific cases (e.g.
removal of rockfalls and landslides in the
mountains and in the forest), where
usage of the equipment is not possible,
the blasting method with directed
ejection of soils and rocks is always the
option.

3.10. Tep3ues W., ,,IIpoBexnane Ha
B3pPUBHH PadoTH NpH pa3pyliaBaHe Ha Je/
U JieqeHu HaTtpynBanus’”, CoOopHux 0okiaou
Om 200UWIHA YHUBEPCUMEMCKA HAYYHA
kongepenyusa HBY ,, Bacun Jlescku” ep. B.
Tvpnoso, 16-17.07.2015 2., Tom 12, ISSN
1314-1937, cmp. 116-120, 2015, COBISS.

3.10. Terziev Y., ,,Carrying out of
blasting works for breaking ice and
ice buildups”, Collection of reports
from the annual university scientific
conference of “Vasil Levski” National
Military University Veliko Tarnovo, 16-
17.07.2015, volume 12, ISSN 1314-
1937, page 116-120, 2015, COBISS.

O6pasyBaHeTo Ha JejJeHa IOKPUBKa B
PEKUTE U BOJIOEMHTE € OCOOCHO OMacHoO 3a
ChOPBHKCHHUATA, HaMHpallM ce B TAX. B
pe3yiTaT Ha JIENOXOJa W BB3JACHCTBHUETO HA
Jega MoraT Ja HACTBIAT pa3pylieHus Ha
MOCTOBU oTIopH, BOJIOTIPETPAXKAAIIN
CHOPBKEHUS U JIP.

B cucremara 3a 3ammTa Ha ChOPBHKCHHUATA
OT 3aJile[iiBaHe W TIOCJIEJACTBUATA OT TIX
BRXHO MSCTO 3aeMaT B3pHUBHHTE pabOTH W
TEXHUTE €TalH Ha N3BHPIIBAHE.

Ice cover formation in rivers and
water basins is particularly dangerous
for the facilities, inside them.
Destruction of bridge abutments, water
retaining facilities, etc. can occur as a
result of the ice drift and the effects of
the ice.

Important part of the system for
protection of the facilities against ice-
formation and consequences thereof are
the explosive works and their stages of
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[IpencraBenn ca faBa  MeToja: Ha
MOJBOJHUTE M Ha TMOBBPXHOCTHUTE 3apsiiH,
KaTo ca WM3YKCIICHU PAaJMYCUTE Ha OIMACHUTE
30HM OT BB3JCHCTBHETO Ha B3pHMBa M B
TaOIMYEH BHJA ca IOKa3aHH Oe30MacHUTE
pa3CTosIHUS B 3aBUCUMOCT OT Macara Ha
3apsiza.

Pasrnegann ca TEXHUYECCKHUTE u
€KOJIOTMYHUTE HW3UCKBAHHUS 3a NPOBEXKIAAHE
Ha B3pUBHUTE PabOTH, KAKTO U U3UCKBAHUSITA
M0 TEXHHWKATa 3a OE30MacHOCT KOUTO TpsiOBa
Jla ce CIa3BaT CTPUKTHO, 3a J1a HE CE HAHACST
MOpaXKCHUsI Ha OKOJIHATa Cpella M J1a He ce
Ch3/1aBaT NPEANOCTABKH 32 UHITUJICHTH.

BbB BCHUKHM cllydau NMpU NPOBEXKIAHE Ha
B3pPUBHU PabOTH 3a paspyllaBaHe Ha Jie] U
JIEJICHHA HaTpyIBaHUS ce Cchb3/1aBa
opraHu3aius Ha pabdoTHTE, KOETO JaBa
BB3MOKHOCT 3a MMOCTHUTAHETO Ha
HeoOXoJMMaTa MPEHU3HOCT U TOYHOTO WM
U3IBJIIHEHHE.

carrying through.

Two methods were presented: of the
underwater and of the surface charges,
and the radii of the hazardous zones of
the explosion effects have been
calculated and safe distances dependent
on the mass of the charge were shown in
tabular form.

The technical and environmental
requirements for carrying out of the
blasting works have been examined, as
well as the requirements to the
occupational safety, which must be
strictly observed, in order to prevent
inflicting damage to the environment
and not to create preconditions for
incidents.

Proper organization of the works
must be established in all cases when
carrying out blasting works for breaking
ice and ice buildups, which provides the
opportunity to achieve the required
precision and accurate performance.

3.11. Mernsinkos II., Tep3uen n.,
»1Ip0OMBHO-B3pUBHU padoTH 32
pa3apodsiBaHe Ha ckajiHa Maca”, CoopHux
00KIA0U OM 200UUHA YHUBEPCUMEMCKA
Hayuna koughepenyus HBY ,, Bacun Jlescku”™
ep. B. Tvproso, 20-21.10.2016 2., Tom 2,
ISSN 1314-1937, cmp. 135-141, 2016,
COBISS.

3.11. Petlyankov P., Terziev Y.,
»Drilling and blasting works for
fragmentation of rock mass”,
Collection of reports from the annual
university scientific conference of “Vasil
Levski” National Military University
Veliko Tarnovo, 20-21.10.2016, volume
2, ISSN 1314-1937, pagel35-141, 2016,
COBISS.

B HacroAmmAT mokiam ce pasriexaar

METOJUTE Ha  B3pUBHM  paboTu  3a
pa3apoOsiBaHe Ha CKajlHa Maca KaTo ce
U3X0XKJa OT obema ¥, CTEeINeHTa Ha
pasnpoOsiBaHe u UKOHOMHUYECKaTa
€(eKTHUBHOCT.

MeronbT Ha IIMYpPOBUTE 3apsiau  Cce

M3M0JI3Ba KAaTO OCHOBEH TMpU MOA3EMHHU
pa3pabOTKM Ha  CKajdW, TPH  OTKPHUTH
pa3paboOTKu 3a JOOMBaHE HA CTPOUTEITHH
MaTepualid ¢ IbI00YMHA 10 5 M U JUaMeThp
Ha ImimypaTta 10 7,5 €M, 3a pa3apoOsiBaHe Ha

The present report examines the
methods of blasting works for
fragmentation of rock mass on the basis
of its volume, degree of fragmentation
required and economic efficiency.

The method of the blasthole charges
iIs used as the main one for the
underground borings of rocks, for open-
cut mining for extraction of construction
materials with depth up to 5 m and
diameter of the blasthole up to 7.5 cm,
for fragmentation of frozen soil and
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3aMpb3HaJIa TI0YBA U CKaja, 3a pa3apo0sBaHe
Ha OTJCIIHM KaMBbHHM U KOTAaTO HE MOXKE Ja ce
U3I10JI3BaT TOJIEMH 3apsiJIH.

MeTroabT Ha 3apsSaHTEe ITIOCTAaBECHU B
PBKaBU C€ HM3IO0JI3BAa IMPU XOPH3OHTAIHU H
HAKJIOHCHU pa3pabOTKM C BHCOYHMHA Ha
B3PHBHOTO CTHITAJIO HE MO-TOJSIMO OT 5 M |
ceuenue 0,5 m.

MeToabT Ha 3apsAInUTEe TIOCTABEHH B TYIKH
Ce€ W3MOJ3Ba TPH BEPTUKATHU U  JIEKO
HAaKJIOHEHU pa3pabOTKu ¢ JUaMeThp Ha
nynkara Hajg 7,5 ¢m u apiadounHa ot 10 m mo
30 m.

3a ocurypsiBaHe e(pEeKTHBHO W 0€30MacHO
U3MOJI3BAaHE  CHEprusTa Ha B3pUBa €
HEOOXOJUMO Ja C€ H3IBIHAT B H3BECTHA
MIOCJICI0BATEITHOCT, KOMILICKC oT
TEXHUYECKH 3aJadyd M  OpTraHU3allMOHHU
MEpPONPUATHS, M3BECTHH C  HA3BAHUETO
TEXHOJIOTUS ~ HAa  B3pUBHUTE  pPabOTH.
CpabppkaHHETO  HA  TEXHOJOTHUATA  HA
B3pUBHHUTE pabOTH Ce OMpeeNs OT HAauMHA U
METOJNTE Ha B3PUBSIBAHE.

rock, for fragmentation of individual
stone and whenever usage of large
charges is not possible.

The method of the charges inserted
into chutes is used for horizontal and
inclined drillings with height of the
blasting bench not greater than 5 m and
cross section 0.5 m.

The method of the charges inserted
into holes is used for the vertical and
slightly inclined drillings with diameter
of the hole above 7.5 cm and depth from
10 mto 30 m.

A set of technical tasks and
organizational measures must be
performed following certain established
sequence and known under the name of
technology of blasting works in order to
ensure efficient and safe use of the
explosion energy. Blasting works
technology contents is defined by the
mode and methods of blasting.

3.12. llernsinkos II., Tep3uen n.,
»B3pHBsiBaHE HA CTOMAHOOETOHHH
ejieMeHTH noJ Boaa”, CoopHuk 0oxnaou om
200UUHA YHUBEPCUMEMCKA HAYYHA
xkoughepenyus HBY ,, Bacun Jlescku” ep. B.
Tvpruoso, 20-21.10.2016 2., Tom 2, ISSN
1314-1937, cmp. 142-145, 2016, COBISS.

3.12. Petlyankov P., Terziev Y.,
wUnderwater blasting of steel-
concrete elements”, Collection of
reports from the annual university
scientific conference of “Vasil Levski”
National Military University Veliko
Tarnovo, 20-21.10.2016, volume 2, ISSN
1314-1937, pagel42-145, 2016,
COBISS.

B3puBHUTE paboTH M3BBPILIBAHU MO BOJA
3a pazpyliaBaHe CTOMaHOOCTOHHM €JIEMEHTH
ca crienn(pUYHH, 3apajiid camaTa cpeja.

IIpu pasriexngaHe AEHCTBUETO Ha B3pUBA
BBB BOJIa TS CE€ IIpHMeMa 3a €IHOPO/IHA.

Enna ot xapakTtepHuTe 0OCOOCHOCTH Ha
B3pHBa BBB BOJIa € HEHHATAa BUCOKA IIBTHOCT
— 1000 kg/m®, cpemy 130 kg/m® Ha BB3IyXA.
JlokaTo Tpu B3pHUB BBB BB3JlyXa HadyaJlHATa
IUTBTHOCT HA MPOJYKTUTE HA B3pUBA € OKOJIO
1000 mpTH moO-royisiMa OT OOKpBIKaBaliara
cpeda, TO BBB BOJa IUIBTHOCTTA Ha

Blasting works performed under
water to demolish  steel-concrete
elements are specific due to the very
environment.

When examining the effect of
blasting in the water, it is assumed as an
uniform environment.

One of the characteristic features of
the explosion in water is its high density
— 1000 kg/m*, compared to 130 kg/m® of
the air. Whereas in an air explosion the
initial density of the explosion products
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MPOJYKTUTE HA B3PUBA WUJIM Ha JIETOHALIUSTA €
OJM3Ka 10 ITBTHOCTTA Ha BOJATA.

Biusiauero Ha Bojarta € naBosko. OT TOBa,
Yye IUThTHATAa BOJHA Cpela BB3IMPEINATCTBA
pa3IMTaHETO Ha TMPOAYKTUTE Ha B3pUBA
cieiBa, Y€ C€ YyBeJIMYaBa BpEMETO Ha
TSAXHOTO BB3JCHCTBUE BBHPXY pa3pylIaBaHUS
00CKT M CJEJOBAaTEIHO C€ YyBeIu4YaBa U
MEXaHWYHOTO JIeWCTBME Ha B3puBa. B
CBIIIOTO BpeMe BOJaTa OKa3Ba
CBIPOTUBIICHWE HA MPEMECTBAHETO Ha
pa3pyliaBaHUsl €JIIEMEHT, KOETO BCBHIIHOCT
MOBHIIIaBa  HEroBaTa  yCTOMYMBOCT  Ha
nericteueTo Ha B3puBa. OcobeHOCTHTE Ha
B3pHBa II0J] BOJa HaMHUpAT OTpPaKCHHUE U B
n3bopa Ha METOJMUTE 3a W3BBPIIBAHE Ha
pPa3IMYHUTE BUJIOBE TOJIBOJHU B3PUBHU
pabortu.

M3non3BaT ce KOHTAaKTHU M HEKOHTAKTHH
CBhCPEIOTOUYCHN M YABIDKEHU 3apsad KaTo
neaTa € MOBJIHO — pa3pyllaBaHe — Ha
apMupoBKaTa. ToBa ce MOCTHTa HAW-ITBIHO,
KOTaTO KOHTAKTHHUAT CHCPEIOTOUCH 3apsi ce
pasjiesi Ha JBE YacTH, KOUTO C€ pasmoJiarat
OT JBETE CTPaHU HA B3PUBSIBAHUAT CIICMCHT,
KOJIKOTO C€ MO’KE€ M0-0JM30 JI0 OCHOBHATa
9JacT OT MPBUKUTE Ha pabOTHATa apMHUPOBKA.

B Ttabmmyen BHUO ca  I[OCOYEHU
croiiHocTuTe Ha KoeduuueHture (A) u (B)
CIIOpea B3pUBSIBAaHUS MaTepuall, BHJAa Ha
3apsijia ¥ pa3noIoKEHUETO MY.

B 3aKJIIOUYEHNE ca MIpEeACTaBCHH
IBJIOOYMHATA Ha TOTAISTHETO Ha 3apsauTe,
KOeTo TpsiOBa Ja HE € IMO-MaJko OT
MOJIOBUHATA OT M3YHUCJIECHOTO PA3CTOSTHUE OT
IIEHTBpPA Ha 3apsja JO OCTa Ha B3PUBSIBAHUS
€JIEMEHT.

Is around 1000 times greater than the
ambient environment, in water the
density of the products of the explosion
or of the detonation is close to the
density of the water.

The effect of the water is twofold.
Because the dense water environment
prevents flying away of the products of
the explosion, it follows that the time of
their effect on the object being
demolished is increased and therefore,
the mechanical action of the explosion
is also increased. At the same time,
water resists the relocation of the
element being demolished, which
practically increases its resistance to the
effect of the explosion. The peculiarities
of the explosion under water find their
reflection in the selection of the
methods for performance of the
different types of underwater blasting
works.

Contact and contactless concentrated
and extended charges are used and the
objective is complete destruction of the
reinforcement. This is best achieved
when the contact concentrated charge is
divided into two parts, which are
arranged on both sides of the blasted
element, as close as possible to the main
part of the working reinforcement bars.

The values of coefficients (A) and (B)
according to the material blasted, the
type of the charge and its arrangement
are given in tabular form.

In conclusion were presented the
depth of immersion of the charges,
which must not be less than half of the
calculated distance from the centre of
the charge to the axis of the blasted
element.

3.13. Tepsues W., Ierasnkos I1.,
»B3pUBHHU pa0doTH 32 yABJI0OOYABaHE HA
ABbHOTO HA BoJieH Oaceiin”, CoopHux

3.13. Terziev Y., Petlyankov P.,
»Blasting works for increasing the
depth of the bottom of a water basin”,
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00KIA0U OM 200UUHA YHUBEPCUMEMCKA
HayuHa xkougepenyusi HBY ,, Bacun Jlescku™
ep. B. Tvprnoso, 20-21.10.2016 2., Tom 2,
ISSN 1314-1937, cmp. 146-149, 2016,
COBISS.

Collection of reports from the annual
university scientific conference of “Vasil
Levski” National Military University
Veliko Tarnovo, 20-21.10.2016, volume
2, ISSN 1314-1937, page 146-149, 2016,
COBISS.

B moxmambsT ce pasriexmar METoauTe 3a
B3pHBSIBAHE Ha T[OYBEHA TOpOAa TIpH
yCTpOMBaHE HA ITOJABOIHU TpaHIICH (KaHAH),
SMH W yBEIWYaBaHE Ha JIBHJIOOYMHATA HA
pEeKH, TPUCTAHUIIA U JIP.

MeroabT Ha OTKPUTUTE 3apsiau  Cce
U3MOJ3Ba MpU B3pPUBABAHE HA HE3JpaBU
NOopoAM, TpU 3HAYUTEIHA ObJIOOYMHA Ha
BoJaTa W aKo HaOIM30 HsSMa TMOJBOJHU
chbopbkeHusi. Tol mpaBa BB3MOXKHOCT Ha
B3pUBHUTE paboTH J1a Cce€ U3IbIHABAT
CpPaBHUTEIHO OBP30, HO Ca CBBP3aHU C MO-
TOJISIM Pa3Xo0Jl Ha eKCIUIO3HB.

MeronbT Ha 3apsAAUTe IOCTAaBEHH BBHB
B3pHBHU  JIyIOKH C€  W3IM0J3BA  TIPH
yABJI0OYAaBAHETO Ha THHOTO HA IBHJIOOYHHA
oT 0,5 m no 1,5 M, a Ha COHTAXHUTE 3apsan
npu abadounHa Ham 1,5 m.

Pasrnenanu ca popmynure 3a onpenensiHe
TErJIOTO Ha 3apsauTe KaTo pPa3CTOSHUETO
MEXIY TSIX B peia U MEXKIy pPeloBETE 3aBUCH
oT nebenrHaTa Ha pa3apo0sBaHUs CJIOW U OT
NpUJIaraHUTe MEXaHW3MHU 3a OYHMCTBAHE Ha
B3pUBEHATa MOPO/IA.

[Ipeactaena e U ChbBpeMEHHaTa
TEXHOJIOTHS 3a YIBJIOOYaBaHE IHHOTO Ha
peKa, uype3 M3MOJI3BAaHETO Ha 00CaHU TPHOU
or ycuwienu PVC TpbOu, wuznmzamm Hax
YCTHETO Ha B3pMBHATA TyNKa WA COHJAX Ha
0,5-1,0 m, a npu HEOOXOAMMOCT U J1a ObAAT
W3BCJCHM HaJ TIOBBPXHOCTTa Ha BOJATA.
Cpuure ce UM3MON3BAaT 3a HM3CMyKBaHE Ha
THHATA W JpeOHUTEe  (Qpaknuu  TOpH
MpoOMBAaHETO W HE3almbJIBAHETO  HA
COHJIKUTE.

The report reviews the methods for
blasting of soil varieties upon
constructing  underwater  trenches
(channels), pits and increasing the depth
of rivers, ports, etc.

The method of the open charges is
used when blasting weak varieties, at
considerable depth of the water and if
there are no underwater facilities
nearby. It provides the opportunity for
the explosive works to be done
relatively fast, but it is related to a
greater consumption of the explosive.

The method of the charges inserted in
blast holes is used for increasing the
depth of the bottom from 0.5 m to 1.5
m, and of the borehole charges — at
depths above 1.5 m.

Formulas for determination of the
weight of the charges have been
examined and the distance between
them within the row and between the
rows depends on the thickness of the
layer to be fragmented and on the
mechanisms employed for clearing up
the blasted variety.

The  modern  technology  for
increasing the depth of the river bed
was outlined - using encasement pipes
made of reinforced PVC pipes, coming
up above the mouth of the blast hole or
borehole at 0.5-1.0 m, and where
required these can be taken up to above
the water surface. The same are used to
suck out the silt and the fine fractions
during drilling and not filling of the
boreholes.
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3.14. Tep3uen H., ,MeToa1, TEXHOJIOTHH H
ChOPbKEHUsI 32 U3BJINYAHE HA TPOTUJ OT
0OViHM NMPHUIIACH TOJIEKAIH HA
yruauzanus”, Cooprux 0okiaou om HayyHa
KOH@epenyus ,, Akmyannu npobaemu Ha
cueypnocmma’ HBY ,,Bacun Jlescxu” ep. B.
Tvpuoso, 26-27.10.2017 2., Tom 4, ISSN
2367-7465, cmp. 47-51, 2017, COBISS.

3.14. Terziev Y., ,,Methods,
technologies and facilities for recovery
of trotyl from ammunitions subject to
disposal”, Collection of reports from
scientific conference ,, Current security
problems” of “Vasil Levski” National
Military University Veliko Tarnovo, 26-
27.10.2017, volume 4, ISSN 2367-7465,
page 47-51, 2017, COBISS.

[IpakTukata, OOlHM mnpumacu Ja ce
YHUIIOKABAT Ype3 U3rapsHe UM B3pUBSBAHE
B HACTOSIIIE BPEME HE € MOJXOJSIIA, KAKTO
10 UKOHOMHYECKH, TaKa U MO E€KOJIOTUYECKH
OpUYMHU. AHAJOTMYHA € CHUTyauusTa
MOOWJIM3AIIMOHHUTE 3amacu OT EKCIUIO3WBH.
[IpoOneMbT ce cBexaa 0 pelllaBaHe Ha JIBE
3aJla4d: U3BJIMYAHE HA EKCIUIO3UBU  OT
OOWMHUTE MPUTIACUTE U TSIXHATA YTHIM3AIK.

3a pas3TolmsiBaHE Ha TPOTUJIA LIMPOKO C€
M3M0J3Ba Topenia BoJa W BoJgHA mapa. B
MOCJIEAHO BpeMe Moratr ja ce 000coOsT JiBa
MO/AX0/1a KbM TEXHOJIOTHYHOTO O(OpPMSIHE Ha
nporueca. Hail-pa3npocTpaHeHo € peueHneTo,
MIpU KOETO BHTPE B OOIHUS IpUIac ce MoaBa
ropeiia Boja WiM napa. M3tudamms TpoTui
BbB BHUJl Ha €MYJICHUS TIOCTBIIBA B CEMaparop,
B KOWTO C€ OTHeNid BOJara, a TPOTUJa Ce
oTmpaBsi 3a mnpepaborka. Jpyr mnoaxon e
noJlydyeHaTa TMpH pa3TalsgHe Ha TPOTHIIA
emylncus Ja ce oOpabotu B amaparu,
paboTely Ha MPUHIIUIIA POTOP-CTATOP.

[To-momepeH € METOIbT CHCTOSAILL CE BBHB
BB3JICHCTBHE HAa TOJEMOKaTUOPEHU CHapsIu
(mmametsp Ham 100 mm) c Boma mnpu
temneparypa 75°C, d4pe3 pa3npbCKBAaIIO
ycrponctBo. IIpomechT ce ocwluecTBsiBa B
JIBa CTaAusi: HAa I'bPBUS CE€ OTHENSI BOCHKBT,
XapTUsiTa U JIPyTU 3aMbpCABaHUSA, HA BTOPUS
ce pasromsBa TpoTwia. Bomara ce u3non3sa

npes HeJUsl  TEXHOJIOTUYEH porLec
MHOTOKPaTHO.
W3Bnedyennte oT OOWHUTE  TIpHUMACcH

€KCIUIO3MBU Hal-4eCTO C€ W3MIOoJI3BaT 3a
MIPOU3BOJCTBOTO Ha €KCILUIO3UBU 3a

Currently, the practice to destroy
ammunitions through combustion or
blasting is not appropriate both, for
economic, and for ecologic reasons.
The situation with the mobilization
reserve stock of explosives is
analogous. The problem is reduced to
resolving two tasks: recovery/extracting
the explosives from the ammunitions
and their disposal.

Hot water and water steam is widely
used to melt the trotyl (TNT). Lately,
there have been two main approaches to
the technological setup of the process.
The most frequently used is the solution
where hot water or steam is fed inside
the ammunition. The flowing out trotyl
in the form of emulsion enters a
separator, where the water is separated,
and the trotyl is re-directed for
processing. Another approach is the
emulsion obtained as a result from
melting of the trotyl to be processed in
devices, operated on the rotor-stator
principle.

More contemporary is the method
consisting in subjecting of large-calibre
projectiles (above 100 mm in diameter)
to the influence of water at temperature
of 75°C, applied by spraying device.
The process is implemented in two
stages: within the first one the wax,
paper and other contaminants are
separated, and within the second one -
the trotyl is melted. Water is used many
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IPOKIAHCKU LI€NTU, KaTo TexHusi o0eM B
CBETOBEH Mamad J0CTUra JECeTKH XWIISIU
ToHa. Te3nm eKcrio3uBM OUBAT OCHOBHO
TBBPIU U €MYJICHOHHHM, KOUTO CE€ W3I0JI3BaT
OpeIMMHO 3a OTKPUTH B3pHUBHU padoOTH,
nopagyd BB3MOXKHOCTTa Ja ce oOpa3yBar
TOKCHUYHU Ta30B€ IpPU B3PUBSIBAHETO WM.
W3meHeHusATa, MpOTHUYAIIY B €KCIUIO3UBUTE B
MepuoJia Ha TAXHOTO ChXPAHEHHE MOrar Ja
MOBUINIAT OMACHOCTTa Mpu paboTa C TIX U
3aTOBa TAXHOTO ITOBTOPHO M3IIOJN3BaHE 3a
CHapsiisiBaHe Ha  OOWHM  mpumacu €
Heles1ech00pa3Ho.

Karo 3akimroueHune MoXke Ja ce oTdere, 4e
B OoifHMTE mpuUNacu TPOTWIBT € IOYTH
BHUHAIM B CMEC C IPYI'H B3pUBHU ChEIUHEHUS.
N300pbT Ha TEXHOJOTHWS 3a YTWIM3ALUs Ha
OOMHU MpHUIAcH 3aBUCU B TOJISIMAa CTENEH OT
cuTyanmsTa Ha MsiCTO. B mpakrtukara ce
M3M0JI3Ba HE C€aMO €JHa TEXHOJIOTuA, a
KOMOWHAIUU OT pa3InyHU TEXHOJIOTHUHU.

times within the entire technological
process.

Explosive compounds extracted from
the ammunitions are most frequently
used for production of explosives for
civil purposes, and their amount on a
world scale reaches tens of thousands of
tons. These explosives are mainly in
solid and emulsion form, and are used
predominantly for open blasting works,
because of the probability to emit toxic
gases during their detonation. Changes
going on in the explosives for the
periods of their storage can increase the
hazard of handling them and therefore,
their re-use for re-charging
ammunitions is inexpedient.

In conclusion it can be summed up
that trotyl in ammunitions is almost
always mixed with other explosive
compounds. The choice of technology
for disposal of ammunitions depends to
a great extent on the particular situation.
Not only one technology is used in the
practice, but a combination of different
technologies.

3.15. Tep3ues H., ,, Texanka na
0e3omacHoOCT npu padora ¢
TPUHUTPOTONY0a”, COOpHUK DOKNIadu om
HayuHa KoHgepenyus ,, Akmyaninu npooiemu
Ha cueyprocmma” HBY ,, Bacun Jlescku” 2p.
B. Tvproeo, 26-27.10.2017 2., Tom 4, ISSN
2367-7465, cmp. 52-57, 2017, COBISS.

3.15. Terziev Y., ,Accident
prevention measures when handling
trinitrotoluene”, Collection of
reports from scientific conference
,,Current  security problems” of
“Vasil Levski” National Military
University Veliko Tarnovo, 26-
27.10.2017, volume 4, ISSN 2367-
7465, page 52-57, 2017, COBISS.

B nmoxmama ce oOpbiia  0COOEHOTO
BHHMMaHHE Ha BBIPOCUTE, CBBP3aHU C
TEXHHUKATa Ha 0€30I1aCHOCT pu

MIPOU3BOJICTBOTO W M3MOJI3BAHETO HA TPOTHIIA
Y HETOBUTE U30MEPH.

[TprumHUTE 3a TOBAa ca B3PHMBOONACHOCTTA
Ha TpoTwia (CHocoOHOCTTa My Ja ce
B3pHUBSBA IMOJ JCHCTBUETO HA HMHUIUATOPH,
CHJTHU MEXaHHYECKU I/I TOILJIMHHU

Particular attention in the report is
paid to the questions related to the
accident prevention measures during the
production and use of trotyl and its
isomers.

The reasons for this are the explosion
hazard of the trotyl (its ability to
explode under the influence of certain
Initiators, such as strong mechanical and
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BB3JCHCTBUS), PU3NOJOTUYHOTO EUCTBUE HA
U30MEPUTE My, a CBIIO MEXIUHHUTE U
CTPAHWUYHHUTE  IPOAYKTH IHPU  TAXHOTO
[I0JIy4aBaHe.

[IpousBoacTBOTO M padboraTa ¢ TPOTUI €
CBBP3aHO C MHOI'O Ha Opoii cilydau Ha B3pHUB
B pa3sJIM4YHUTE CTaguu. B3puBHUTE CBOMCTBA
Ha TpOTWJAa Hajarar peauua o0coOeHu
OTPAaHWYEHMS TPHU U3MNOJI3BAHETO HA TO3HU
npoAyKT. TeXHOMOTHYHUTE MpoIlecH TpsOBa
na ObAaT OpraHU3HpaHU Taka, 4e MpH TAX Ja

OTCBHCTBAT (dakropu, CIOCOOHU na
OpeIu3BUKAT UHTEH3UBHO pa3jiaraHe, ropeHe
WJIN B3pUB.

AHanuzupanu ca OuonoruyHaTa
aKTUBHOCT Ha TpPOTWJIA U  E€KOJOTMYHU

BBIIPOCH CBBP3aHU C U3MOJ3BAHETO MY.
lNomsmMo  BHMMaHuE ce oOTaens Ha
TexHoJoruyHata  Oe3omacHoct.  Ilopaam
OTJCIITHETO Ha TOJSIMO KOJHMYECTBO TOILIMHA
MIPU PEaKIUUTE Ha HUTPHPAHE W OKUCIICHHE,
CBIIECTBYBA TMOTCHIIMAIIHA OMACHOCT OT
CaMOYCKOpEHHE Ha TIpolleca OKHCIICHHE,
KOETO € CIIOCOOHO J1a IOBEIe 0 B3PUB.
BaxkeH emeMeHT OT TeXHOJIOTHYHaTa
0C30IMaCHOCT € WHBJIHOTO H3BEXKIAHE Ha
Xopara OT pabOTHUTE YYacThLH, 4pe3
JUCTAHIIMOHHO YIIPaBJCHUE HA Ipolieca HIIN
IIPH ITBJTHOTO MYy aBTOMAaTH3UPaHeE.
M3non3BaHUTE TEXHOJIOTHH, CIICIBA Ja 1T
OKOJHaTa cpeda, jga Obmar Oe3omacHU 3a

H3II0JI3BAHC oT IIepcoHala, Ja ca
HKOHOMHWYECCKHN HU3rogHH, C MHHHMAJICH
pasxon Ha CHCPrus HCO6XOJII/IM8. 3a

M3BBPIIBAHC HAa yTUIM3alUATa U MUHHUMAJICH
OoTIagb4CH Marcpual. 3a ITOCTUTAaHETO UM €
HCO6X0)II/IMO IMpUJIaraHeTo Ha MIPUHOUIIUTC
Ha IJI0CTHHUA CUCTEMCH aHaJIM3 Ha OKOJHAaTa

cpena.

thermal effects), the physiological
effects of its isomers, and also of the by-
and side products of their synthesis.
Production and handling trotyl is
related to numerous occasions of
explosions within the different stages.
Trotyl’s explosive properties necessitate
a series of specific limitations for using
this product. Technological processes
must be so organized that they should

lack factors, capable of causing
intensive decomposition, burning or
explosion.

Trotyl’s biological activity and the
environmental issues related to its use
have been analysed.

Particular attention was paid to the
technological safety. Due to the
emission of considerable amount of heat
as a result from the reactions of nitration
and oxidation, there is a potential hazard
of self-acceleration of the oxidation
process, which is quite capable to cause
explosion.

Important element of the
technological safety is taking out of all
people from the work areas, and
utilizing remote control of the process
or its full automation.

The technologies used should
preserve the environment, be safe for
use by the personnel, be cost efficient,
with minimal consumption of energy
required for performing the disposal and
minimal waste materials. Application of
principles of the overall systemic
analysis of the environment is required
in order to achieve the above.

3.16. Tep3ues H., ,,CensmudeH edekT npu
pa3pyliaBaHe Ha CIPaJu U CbOPbKeHHUs ¢
rojasmMa Maca”, oouwunux na HBY "Bacun
Jlescku" ep. B.Tvproso, ISSN 1312-6148,
cmp. 271-273, 2017, COBISS.

3.16. Terziev Y., ,,Seismic effect of
demolition of buildings and facilities
of immense weight”, Year-book of
“Vasil Levski” National Military
University Veliko Tarnovo, ISSN 1312-
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6148, page 2/1-273, 2017, COBISS.

B moknmama ce pasriexiaa TEXHMKaTa Ha
0€30IMMacHOCT MPHU M3MOJI3BaHE HAa BHTPEIIHU
eKCIUIO3MBH W ONpEIesHe  OIlacHara
CEM3MHUYHOCT  TpH  pa3pyllaBaHe  Ha
CIICMCHTUTE HA CIrpagd H CHhOPHKCHUS,
Pa3IoJIOKECHN U B CyTEPEHHH TTOMEIIEHUS. 3a
OrpaHHYaBaHEe Ha PATUyChT HA CEU3MHUIHOCT
Ce TpHWiaraT peawia TEXHUYCCKH PEIICHUS
KaTo HaMaJIIBaHEe MacaTa Ha C¢JIHOBPECMCHHO
B3PUBSIBAHUTE CKCIUIO3HMBH, Pa3CPeOTOYCHU
eKCIUUIO3WBH, MIIMCEKYHJIHO W CEKYHIHO
B3pUBSIBaHE, KOHTYPHO B3pUBSIBAHE H JIP.

3a mporHo3upaHe, TMpeANpUeMaHe Ha
NPEBAHTUBHU MEPKH CpEIly TOBa BPEIHO
SBIICHUE € TpPeJIOKEHa METOAWKa 32
M3YHUCIICHUE KaTo ce onpeaens
CKBHBAJICHTHATa Maca Ha 3apsja W paamyca
HAa  CEU3MHYHOCT B  3aBUCHMOCT  OT
napaMeTpure  Ha  ChOapsitHusi ~ OOEKT,
CHEeprusTa Ha B3pHBa, MacaTa Ha 3apsjia u
koepunmenta Ha cemsmuuHoct (K.), kato
KpUTHYHATA CKOpOCT Ha pe3oHaHC (V,), €
MpecTaBeHa B TaOJIMYEH BU/I.

AKTyaJIHOCTTa Ha JOKJIaJa € CBbp3aHa ChC
33JIBJDKUTEITHOTO M3MCKBAHE 32 OCHTYpsIBaHE
Ha Oe30macHOCT TIpH pa3pyliaBaHe Ha
KOHCTPYKITUH C TOJIIMa Maca M ONPeIITHETO
Ha paguyca Ha CEU3MHUYHOTO MM JICHCTBUE
NpHU MaJaHe BBPXY 3EMHATa IOBHPXHOCT.
JIOITBJTHUTEIHA 3allliTa Cpelry Cen3MuKara
Ja Ce OCUrypsiBa, 4Ype3 NpujaraHe Ha
HOIXOJAIIM TEXHUYCCKH PELICHUS BBPXY
3eMHATa IOBBPXHOCT B HAIIPABJICHUETO Ha
chOapsHe.

The report examines the accident
prevention measures when using internal
explosives and determination of the
dangerous seismicity when demolishing
elements of buildings and facilities,
located in basement rooms. Numerous
technical solutions are applied in order
to restrict the radius of seismicity such
as reduction of the mass of
simultaneously detonated explosives,
dispersed explosives, millisecond and
second blasting, contour blasting, etc.

In order to provide forecasting and
for taking preventive measures against
this harmful effect, a calculation
methodology was proposed through
determining the equivalent mass of the
charge and the radius of seismicity
depending on the parameters of the site
being demolished, the energy of the
explosion, the mass of the charge and
the coefficient of seismicity (C;), and the
critical speed of resonance (V.), was
presented in tabular form.

The urgency of the report is
connected with  the  mandatory
requirement for provision of safety when
demolishing great mass structures and
determination of the radius of their
seismic effect upon their falling onto the
earth surface. Additional protection
against the seismicity shall be provided
through application of suitable technical
solutions on the earth surface in the
direction of demolition.

3.17. Tep3ues H., ,,OcHOBHA Ka4eCTBEHO-
KOJINYeCBEeHA XapaKTepPUCTHKA HA
O0apyrtute B 0oiinuTe npunacu”, Cooprux
00KIa0U Om 200UWHA YHUBEPCUMEMCKA
HayuHa koH@pepenyus HBY ,, Bacun Jleecku”
ep. B. Tvpnoso, 14-15.06.2018 2., Tom 9,
ISBN 978-619-7246-20-9 (online e-book),
ISSN 1314-1937, cmp. 71-79, 2018, COBISS.

3.17. Terziev Y., ,Main quality and
quantity characteristics of
gunpowders in ammunitions”,
Collection of reports from the annual
university scientific conference of “Vasil
Levski” National Military University
Veliko Tarnovo, 14-15.06.2018, volume
9, ISBN 978-619-7246-20-9 (online e-
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book), ISSN 1314-1937, page 71-79,
2018, COBISS.

B AOKJIaga CC€ pasricxkKiaia OCHOBHHUTC
BHUIOBC 6ap}ITI/I IMOJICKAIIK Ha YTHUIIN3allu:A.
B tabnuuen BHUO Ca MPCACTABCHHU PA3JIMYHU

XapakTepUCTHUKH  HAa  HaW-M3IMOJI3BAaHUTE
Mapku OapyTh mTpujiarTaHd B OOWHHTE
MIPUITACH.

AHanmsupaHu ca II0BEYETO

XapaKTCPUCTUKHU HA 6aPYTI/ITe U U3IHUTAaHUATA
HU3BBbPUIBAHU Hali-Beue Cc BTOPUYHHUTC
6€3HI/IMHI/I 6ap}ITI/I KaTO 9yYBCTBUTCJIIHOCTTA HA
yaap € I1O0Ka3aHa CbIIO B TaOJIMYEH BUA.

AKTyaHHOCTTa u 3HA4YCHHUCTO Ha
PE3YITATUTC OT U3IIUTAHUATA HA BTOPUYIHHUTC
6€3HI/IMHI/I 6ap}ITI/I ¢, 4€ TC HC CC M3IIO0J3BaAT
CaMOCTOATCIIHO KAaTO IIPOMHUIIIICH CKCILJIO3HUB,
a e cC CMCCBAT C IPpYyIrd KOMIIOHCHTH.

W3nutBanusTa MIPOBEKIAHN BBPXY
BTOpUYHUTE  Oe3quMHM  OapyTd  JaBaT
uHpopmanusi, KOATO €  BaxkHa  3a
pa3paboTBaHe Ha Oe3omacHa TEXHOJOTHS 3a
W3TOTBSIHE Ha €KCIIJIO3UBU ChC
ceHcuOmIM3aTop 6apyTH.

[Ipyu  w3BBpUIEHWTE  W3CJICABAaHUS  HA

BTOPUYHUTE OE3TMMHHU OapyTH € yCTaHOBEHO,
4Ye MUPOKCUIMHOBUTE OapyT C JICTIIUB
Pa3TBOPUTEN, KAKTO U HUTPOTIUIEPUHOBUTE
C TPYJHO JIETJIUB Pa3TBOPHUTEN ca Oe30IacHU
Ha ynaap ¢ edeprus 110 5,0 J.

The report examines the main types
of gunpowders subject to disposal. In
tabular form are presented the different
features of the most used brands of
gunpowders used in ammunitions.

Most characteristic  features  of
gunpowders have been analysed and the
tests performed predominantly with the
secondary smokeless gunpowders such
as the impact sensitivity were also
shown in tabular form.

The urgency and the significance of
the results of the testing of the secondary
smokeless gunpowders is that they are
not used independently as an industrial
explosive, but are to be mixed with other

components.
Testing carried out on the secondary
smokeless gunpowders provide

information, which is important for the
development of safe technology for
preparation  of  explosives  with
sensitizing gunpowders.

On the basis of the testing performed
with  the  secondary  smokeless
gunpowders it has been found that the
pyroxylin gunpowders with volatile
solvents and the nitro-glycerine with
hardly volatile solvents are safe upon
impact with energy up to 5.0 J.

3.18. Tep3ues H., ,,YaapHo jeiicTBue Ha
CHApSiANTEe, MUHHUTE U aBHOOOMONTE”,
Cooprux 0oxn1aou om 200UUHA
VHUBepcumemcka Hayuna kongepenyus HBY

., Bacun Jlescku” ep. B. Tvproso, 27-
28.06.2019 2., Tom 10, ISSN 1314-1937, cmp.
46-53, 2019, COBISS.

3.18. Terziev Y., ,,Shock action of the
projectiles, mines and aerial bombs”,
Collection of reports from the annual
university scientific conference of “Vasil
Levski” National Military University
Veliko Tarnovo, 27-28.06.2019, volume
10, ISSN 1314-1937, page 46-53, 2019,
COBISS.

B noknama ca mpeactaBeHU Ppa3IMUYHUTE
cllydyau Ha B3aUMOJICHCTBHE Ha CHapsijaa ¢
nperpaja, brbjia Ha MajJaHe Ha CHapsAjga U
pa3pymIUTENHUs My €eKT.

The report discusses the different
cases of interaction of the projectile with
a Dbulkhead, angle of falling of the
projectile and its demolition effect.
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[Ipy B3aMMOIEMCTBHETO HA CHapsga C
mperpajia ¢ orpaHuyeHa jaeOelMHa MOXKe Ja
ce HaOJroMaBaT pa3IMuHM CIIy4yau: PUKOIIIET,

MPOHUWKBAHE, IPOHUKBAHE C OTKBPTBAHE,
npoOUBaHe.
[Topanu TOBa, e Hal-TOJISIM

paspymuTesieH epeKT ce IoJlydaBa mpu
MaKCHUMAITHO MTPOHUKBAHE HA CHAPS/IA, TO TIPU
W3YHCIISIBAHETO HA 3AIIUTHUTE KOHCTPYKIIUU
ce TpueMa, 4e B3PUBSBAHETO HA CHAPSIIUTE U
aBHOOOMOWTE Ce U3BBPIIBA CIIEH TBITHOTO UM
CTIMpaHe.

Pasrnenana e gopmynara 3a qpa0oYMHATA
Ha TpoHUKBaHe Ha cHapsama (h,,), B KOATO
KoeduiMeHTa 3aBucenr oOT ¢opmara Ha
yeJHaTa 4yacT Ha cHapsja (1) e mocodeH B
pa3UYHM Cly4yau Ha JCWCTBUE Ha CHapsja, a
KOe(HIIMEeHT Ha MOAATIMBOCT HAa MaTepHaia
Ha npoHuksaHe (K,,) e moka3aH B TabiauueH
BUJI.

B rpaduuen Bua ca m3zobpaszeHu U ca
aHAJM3UPAaHU JICUCTBHETO HA CHaps] B
nperpaja, brojia Ha cpemane (o) u brbja Ha
nazgane () Ha cHapsa.

HanpaBena ¢ w3uuciuTellHAa cxema 3a
NPOHWKBAHE HA CHApSAJ B Mperpana, KaTto OT
dbopmynara 3a IBI0OYMHATA Ha
POHUKBAHETO MYy CE€ YCTaHOBSIBA, Y€ CHJIaTa
Ha CBHIPOTHBIIEHUE € MPOIMOPIHMOHAIHA Ha
HAMPEYHOTO CEUEHHE Ha CHapSIa, 3aBUCH OT
¢opmara Ha 4yemHAaTa My 4YacT, OT CKOPOCTTa
Ha TIPOHHMKBAHE W OT BUA HA caMaTa Ccpeja.
A xoedunmeHTsT (N) 32 U3MEHEHUE MTOCOKATa
Ha JBWXXEHUE Ha cHapsga (kKoeduUUeHT
OTYMTAll W3MCHEHHETO Ha BrbjIa Ha
CpelllaHe) ce W3YKCIsABA MPU CHAPSIUTE 3a
KbCa WM JIBJITA YeTHA YacT.

B 3akmoueHHe oTyMTaMe, 4Ye MO-TOYHOTO
OIpelleNisiHe IbI00YMHATA Ha MPOHUKBAHE
OCUTYpsiBA H TIO-TOYHO OIpelIeiIsiHe Ha
pa3pymuTeNHUST €PeKT, a OT TOBa 3aBHCH
W3YHCIICHHETO Ha 3AIIUTHUTE KOHCTPYKIIHH.
3a ocurypsBaHe Ha MPEUU3HOCT IPH
OTIpeIeIIsIHe Ha  JOBIOOYMHATA  Ha

Upon the interaction of the projectile
with the bulkhead of limited thickness
different cases can Dbe observed:
ricochet, penetration, penetration with
chipping, punching.

Since the greatest demolition effect is
achieved upon maximum penetration of
the projectile, for the calculation of the
protective structures it is assumed that
detonation of the projectiles and aerial
bombs is to be done after their full stop.

The formula for the penetration depth
of the projectile (hnn) has been
examined, where the coefficient
dependent on the shape of the frontal
part of the projectile (1) is specified in
different cases of action of the projectile,
and the coefficient of yield of the
penetration material (Ky,) is shown in
tabular form.

The action of the projectile in the
bulkhead, the angle of impact (o) and
the angle of falling (B) of the projectile
were depicted and analysed in graphical
form.

Calculation  diagram  for  the
penetration of the projectile in the
bulkhead was prepared, and it was found
from the formula for its penetration
depth that the resistance force is
proportional to the cross section of the
projectile, that it depends on the form of
its frontal part, on the speed of
penetration and on the type of the
ambient  environment. And  the
coefficient (n) of changing the direction
of movement of the projectile
(coefficient taking into account the
change of the angle of impact) is
calculated for short or long frontal part
of the projectiles.

In conclusion we can report that the
more accurate the determination of the
penetration depth, the more accurate the
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NPOHMKBAHE Ja C€  OTYUTAT  TOYHO
XapaKTECPUCTHKUTE Ha CHapsaa, MUHATA WM
aBroOomoOara.

JlOmMbIIHUTETHUTE CTOMHOCTHU Ha

koedurmenture (1), (n) u (K,,) ocurypssat

[I0-TOYHO M3YKMCIECHHE Ha  3alUTHUTE

MIperpagl U ChOPHKECHHUS B 3aBUCUMOCT OT

BHJIAa  Ha CHapsiza, MHHATa WM

aBHoOoMOara.

determination of the demolition effect,
and this is the basis on which the
calculation of the protective structures
depends. Characteristic features of the
projectile, mine or aerial bomb must be
accurately reported in order to ensure
precision in determination of penetration
depth.

3.19. Tep3uen ., »PYracHo geiicTeue Ha
CHApSIANTEe, MUHHUTE U aBHOOOMONTE”,
CbopHuK 00K1A0U OM 200UUHA
VHUepcumemcka Hayina kougepenyus HBY
., Bacun Jlescku” ep. B. Tvproso, 27-
28.06.2019 2., Tom 10, ISSN 1314-1937, cmp.
54-57, 2019, COBISS.

3.19. Terziev Y., ,,Blast effect of the
projectiles, mines and aerial bombs”,
Collection of reports from the annual
university scientific conference of “Vasil
Levski” National Military University
Veliko Tarnovo, 27-28.06.2019, volume
10, ISSN 1314-1937, page 54-57, 2019,
COBISS.

3a ompenensiHe Ha 3allUTHUTE ACOCTUHU
Ha 3aIlIUTHUTE KOHCTPYKIIMU TpsSOBa 1a ce
ompenens He camMo edexTta Ha yIAapHOTO
NEUCTBUE, HO CBINO Taka W pa3Mepa Ha
pa3pylieHusITa, IPUINHEHN OT B3PUBSIBAHETO
Ha CHapsSauTe, MUHUTE M aBHOOOMOMTE —
¢dbyracHOTO UM JIEHCTBUE.

B noknana e ananmu3upaHo JCWCTBUETO Ha
B3pUBSIBAHE HA CHapsi/ia HAa TOBBPXHOCTTA Ha
nperpajaa, Kato ca Omnpe/ e iHUu pa3MepuTe Ha
paspyimienuero (pyracHo IeWCTBHE) W ca
npeacTaBeHu  (GOopMyJd 32  HW3YHCIISIBAaHE
IBJIOOYMHATA HA sSMaTa HW PAaAAYyChT Ha
OTKBPIIBAHETO (OTKOJHO JICUCTBUE).

[Ipu B3puBsBaHE Ha 3aps] B HIKaKBa
cpela HETOBOTO Pa3pyIIUTETHO ACHCTBUE IIIe
ObJIe 3HAUUTEITHO MO-TOJIIMO, OTKOJIKOTO MPH
OTKPUTO  B3pUBSIBAHE. 3a  oTuuTaHe
BIUSTHUETO Ha 3a0WBKaTa BBHB (opMmylara 3a
ompeneNnsHe pajuyca Ha paspylieHHe ce
BHBEXKJA Taka HapeYeHUS KOCPHUIIMEHT Ha
3abuBkata (M,).

Bennuunara Ha xoeduimerTa (mM,) 3aBUCH
OT CTETCHTAa HAa MPOHUKBAHETO HA CHAps/A B
nperpaaara. JlaHHuTe 3a KOePUIIMEHTUTE Ha
3a0MBKa ca MOCOYEHU B TAOJIMIIA , OT KOATO €
BUJHO Y€ CTEeNeHTa Ha TMPOHMKBAHE Ha

To  determine  the  protective
thicknesses of the protective structures,
not only the effect of the shock action
must be determined, but also the amount
of destructions, caused by the detonation
of projectiles, mines and aerial bombs,
I.e. their blast effect.

The report analyses the action of
detonation of the projectile on the
surface of the bulkhead, and the size of
demolition (blast effect) was
determined, and the formulas for
calculation of the depth of the pit and the
break-off radius (break-off effect) were
presented.

When Dlasting a charge within an
environment its destructive effect will be
significantly greater than with open
blasting. The so-called coefficient of
stemming (ms) is introduced in order to
take into account the effect of the
stemming in the formula for
determination of the radius of
demolition.

The value of the coefficient (m;)
depends on the degree of penetration of
the projectile in the bulkhead. Data
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CHapsja € JIaJicHa Karo OTHOIICHHWE Ha
IBJIOOYMHATAa HAa TPOHHMKBAHE HA CHapsaa
KbM paanyca Ha cepaTa Ha pa3pylIcHUE IPU
I'bJIHA 3a0HMBKa. Jpn6ounHarTa Ha
IIPOHMKBAaHE C€ HM3MEpBa HE J0 Kpas Ha
YeJIHaTa 4acT Ha CHapsja, a J0 IEHThpa Ha

3apsja.
CroitHoctn  Ha  KoedpumumeHnta  (m,)
OCHTYpsIBAaT  IIO-TOYHO  HW3YHUCIICHWE Ha

3aIIUTHUTE TIPETpagd W CHOPBKEHUS B
3aBUCUMOCT OT BHJIa Ha CHapsija, MUHATA WA
aBpoOoM0OaTta W BHJAa Ha MaTepuaila Ha
3alMTHATA IIperpasa.

3a ocurypsBaHe Ha NPEIU3HOCT TPH
ompeIeIIsTHE HAa  pa3MepuTe  Ha
pa3pylIeHUeTo MPU B3pHUBSABAHE CE€ OTUUTAT
TOYHO XapaKTEPUCTUKUTE Ha CHapsjaa,
MHHAaTa UJId aBHoOoOMOaTa.

about the coefficients of stemming are
specified in a table, which shows that
the degree of penetration of the
projectile is given as the ratio of the
projectile penetration depth to the radius
of the sphere of demolition upon
complete stemming. Penetration depth is
measured not up to the end of the frontal
part of the projectile, but up to the centre
of the charge.

Values of the coefficient (m;) provide
more accurate calculation of the
protective bulkheads and facilities
depending on the type of the projectile,
mine or aerial bomb and the type of the
material of the protective bulkhead.

Features of the projectile, mine or
aerial bomb are to be accurately reported
in order to ensure precision in
determination of the size of demolition
in case of an explosion.

3.20. Tep3ues U., ,,HoBu TeHaeHIIUM B
eKHIUPOBKATA U 000PY/ABAHETO HA
HHKeHepHuTe cneunaaucru”, Cnucanue

. Hayuonanna cueypnocm* ep. Coghus, opoii
2/2020 2., cmp. 55-58, online: ISSN 2682-
941X, ISSN 2682-9983, www.nacionalna-

sigurnost.bg.

3.20. Terziev Y., ,,New trends in the
outfit and equipment of the
engineering specialists”, National
Security magazine, Sofia, issue
2/2020, page 55-58, online: ISSN
2682-941X, ISSN 2682-9983,
www.nacionalna-sigurnost.bg

YCBbBBPIIEHCTBAHETO Ha CpelcTBaTa 3a
WH)XEHEPHO OCHUTYpSIBAHE C€ pa3Iiexka B
Ka4eCTBOTO HA €IHO OT Hal-BaXHUTE
yCJIOBUSl 3a TIOBHUIIIABaHE JKHUBYYeCTTa U
MOOMJTHOCTTA Ha CyXOI'bTHUTE IPYIHUPOBKHU.

B JOKJIaaa e IIPEICTABEH
0OI1I0BOMCKOBUAT KOMIUIEKT 3a pa3MUHHUPAHE
(urypmoBu) OBP-3II[ monyden npe3 2018 r.
OT [IYPMOBUTE€ 4YacTH Ha HWHKCHEPHUTE
Bolicku Ha Pyckara deneparus.

Toli BKitOUBa 000pyABaHE ¢ MaKCHMaHa
CTEIICH Ha 3alluTa, a CbBIIO0 OpOHS,
CIICIIMAJIHA CPEJICTBA 3a MPOHUKBAHE BHTPE B
MOMENICHUATA U MHOTOQYHKIIMOHAICH HOX
3a canpopa. 3ammrata Ha OBP-3II]
npeACTaBisiBa KOMOWHAIMSA OT  TBBPAM

Improvement of the means for
engineering provision is regarded as one
of the most important conditions for
increasing the survival capability and
mobility of the ground commands.

The report presents the all-army kit
for mine clearing (assault) OVR-3SHT
received in 2018 by the assault parts of
the engineering troops of the Russian
federation.

It includes equipment with maximum
degree of protection, as well as armour,
special devices for penetration inside the
rooms and multifunctional knife for the
assault engineer. The protection of the
OVR-3Sht represents a combination of
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METaJIHHU, TJJACTMACOBU M KEPAMUYHHU ILJIOYH,
a ChIIO M T'bBKABU €JIEMEHTU OT apaMHJIHA
ThKaH.

Paszrneman € 3allUTHUAT KOCTIOM Ha
canmbopa 6-TM kiac Ha 3amurta "Kacnumit"
BJIM3alll B CbCTaBa Ha OOIIOBONCKOBUAT
IypMOBU KOMIUIEKT 3a pazMuHupane OBP —
3II. 3ammTata Ha KOCTIOMa € KOMOHWHAITHS
OT TBBPAM METaJIHU, IUJJACTMACOBU U
KEpaMUYHU ILJIOYM, a Taka ChIIO U I'bBKaBU
€JIEMEHTHU OT apaMHuJHa ThbKaH. TOM BKIIFOYBA
KypTKa M MaHTAJIOH, B KOUTO Ca MOHTHUPAHU
€JEMEHTH Ha  3aluTa, CpelacTBa  3a
TpaHCHIOpTUpaHe Ha  OOEKOMIUIEKTa U
paznuuHu ToBapu. [Ipennara yact Ha 3ammTa
(TOopca Ha BOGHHOCIYKEIIHsI) € pa3/ieJicHa Ha
JIBa IIMTA: TOPEH (Pa3MoJIOKEeH B KypTKaTa) U
nojieH  (pa3moJIoKeH B OTHENEH KOO
3amMTaBail ciaabuHute). B xoma Ha
M3MUTAHUSITAa TphAHATA U TPpbOHA 3AMMUTHU
IJI0OYM U3ABPXKAT yaap OT KyplIyM Ha
cHaiinepoBa BuHTOBKa /[lparynoB (CBJ] ¢
natpoH 7,62*54 mm).

Haii-BaxxHara XapaKTEePUCTHUKA Ha
KOMIUIEKTa € M3II0JI3BAaHETO Ha Habop OT
CEH30pH, KOUTO YyJecHsBaT OOWHUTE
onepanuu. Bcekn 06oelr M3MoJ3BaIl TaKbB
KOCTIOM, TTOJTy4YaBa CIEeIHaIHO 000py/IBaHe,
KOETO cieau 3a 31paBeTo uM. C momorra
Ha OC3KWYHU KOMYHUKAIMH KOMAHAUPHT
Ha 3BEHOTO MOJKE Jia MOoJIy4r WHMOpMaIus
3a CHCTOSIHMETO Ha Ooerna M He3abaBHO 1a
pazbepe KoMl OT BOWHUIIMTE € OWJI paHEH
W YOUT.

hard metal, plastic and ceramic tiles, as
well as flexible elements made of
aramid fabric.

Subject of examination was the
protective suit for assault engineers
"Kaspiy" of the 6™ degree of protection,
which is part of the all-army assault kit
for mine clearing OVR-3Sht. The
protection of the suit is a combination of
hard metal, plastic and ceramic tiles, as
well as flexible elements made of
aramid fabric. It comprises jacket and
trousers, where protection elements are
mounted, means for transportation of
the combat kit and different loads. The
frontal part of the protection (the body
of the serviceman) was divided into two
shields: upper (inserted in the jacket)
and lower (inserted in a separate pocket
protecting the groin). In the course of
the testing the chest and the back
protective tiles were able to withstand a
bullet hit shot by Dragunov sniper rifle
(SVD with cartridge 7,62*54 mm).

The most important characteristics of
the kit is the set of sensors, which
facilitate combat operations. Any soldier
using such a suit would receive special
equipment, monitoring their health.
Using wireless communications the unit
commander can receive information
about the state of the soldier and
immediately know who of the soldiers
has been wounded or killed.

3.21. Tep3uen I., ,.Hos oOpasen
HHKEHEePHA TEXHUKA 3a
(popruduxkanmonHo odbopyaBane,
Cnucanue ,, Hayuonanna cueypnocm* 2p.
Cogpus, 6poti 2/2020 2., cmp. 59-62, online:
ISSN 2682-941X, ISSN 2682-9983,
www.nacionalna-sigurnost.bg.

3.21. Terziev Y., ,,New model of
engineering technique for
fortification equipment*, National
Security magazine, Sofia, issue
2/2020, page 59-62, online: ISSN
2682-941X, ISSN 2682-9983,
www.nacionalna-sigurnost.bg.

Heob6xoaumoctra oT pa3zpaboTBaHe Ha
HOBU HWHXEHEpHU CpeAcTBa Ha 0Oa3ata Ha
CHILIECTBYBAIIUTE W TMEPCIEKTUBHU OOWHU

The need of developing new
engineering equipment on the basis of
the existing and prospective combat
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WHKCHEPHH CpeACTBA € O00ycloBeHa OT
peawiia  W3WCKBaHWSA, B  TOBa  YHCIO
CTaHJapTHU3AIUS 51 ChKpalllaBaHe
HOMCHKJIaTypaTa OT BOCHHA TEXHHKa, C IICII
OIITUMHU3AIMs Ha CHUCTEMHUTE 3a TEXHHYECKO
oOcy)KBaHE, 3alIUTEHOCTTa HA CKUIaXa M
MallgHaTa MPU HM3MBIHCHWE Ha 3a7a4d TI0
WHXXEHEPHOTO  OCHTypsBaHE B  OOWHH
YCIIOBHSI.

OcBeH TOBa ce OTHEeII MW OCOOECHO
BHMMaHME Ha aHajnW3a OT H3II0JI3BAaHETO Ha
WHKECHEPHN MAIlMHU M OTCTPAHSBAHETO Ha
HEJIOCTAaThIIUTE MM IOSBWIM CE€ B XOJia Ha
TAXHATa EKCIUIoATaIlus TPU H3IBIHCHUEC Ha
3a/1a4M 10 UHXKEHEPHOTO OCUTYPsIBaHE.

OKOMIUIGKTOBAaHETO  Ha  CYXOITbTHHTE
dbopMupOBaHUs C HOBa TEXHHUKA IIE MTO3BOJIU
Ja c€ TpHBEIe HHUBOTO Ha HWHXXEHEPHOTO
OCHUTYpsIBaHE B CHOTBETCTBHE ChC
ChBPEMEHHUTE M3UCKBAHMS 32 M3IOJI3BaHE HA
MEXaHU3UpaHUTe (POPMUPOBAHUS B YCIIOBUS
Ha €CTECTBEHU MpErpaad M Obp3U MapIIOBE,
HaMaJIIBaHE BPEMETO 3a U3IBIHCHUE Ha
3a/IauynTe, CKCIJI0ATAIMOHHUTE Pa3X0oau M HE
Ha  IIOCJIEAHO  MSCTO  3aluMrara Ha
OTIepaTOPUTE HA TE€3U MAIIIUHH.

3a Ta3u 1en B JOKIAna ca IpeACTaBEHH
OCHOBHHTE TaKTHKO-TEXHHUYCCKHU
XapaKTECPUCTHKU HOBaTa 3¢MEKOITHA MallliHa
KBC3-4003 ¢ 00moBoMcKkOBO 0003HaUCHHUE
noyikoBa 3emekonHa MamuHa (I13M-3) 3a
HY)KJIUTC HAa WHXCHEPHUTE TMOApPAa3ICIICHUS
oT VYKpaumHCKaTa apMus Ha yKpaumHCKara
xomnanus ,,ABTOKpA3™.

engineering equipment was
preconditioned by a number of
requirements, including standardization

and reduction of the stock-list of
military  technique, aiming at
optimisation of the maintenance

systems, protection of the crew and the
machine when performing tasks for the
engineering provision under battle
conditions.

Furthermore, particular attention was
paid to the analysis of using of
engineering machines and elimination
of their defects, which have occurred in
the course of their operation when
performing tasks for engineering
provision.

Procurement new machinery for the
ground military units will allow
bringing the level of engineering
provision in conformity with the modern
requirements  for  utilization  of
mechanized military units under the
conditions of natural barriers and fast
marches, reduction of the time for
performance of the tasks, the operation
cost and last but not least the protection
of the operators of these machines.

To this end, the report presented the
basic tactical and technical features of
the new earth-digging machine KVSZ-
4003 with all-army designation of
regiment earth-moving machine (PZM-
3) for the needs of the engineering
subdivision of the Ukrainian army made
by the Ukrainian company
»AVTOKrAZ”.

3.22. Tep3ues H., ,,HoBa nH:KeHepHA
MAaIlIiHA 32 pa3MUHUPaHe HA KOMIIAHUS
»ABTOKpA3“, Cnucanue ,, Hayuonanna
cueyprocm ‘“ ep. Coghus, opoii 3/2020 2., cmp.
20-23, online: ISSN 2682-941X, ISSN 2682-
9983, www.nacionalna-sigurnost.bg.

3.22. Terziev Y., ,,New engineering
machine for mine clearing made by
the company ,,AVTOKrAZ*, National
Security magazine, Sofia, issue 3/2020,
page 20-23, online: ISSN 2682-941X,
ISSN 2682-9983, www.nacionalna-
sigurnost.bg.
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BsB Bomemure awpxasu B HATO, npenu
Bcuuko B CAILl, BenukoOpuranus, ®panius
u ['epmaHusi, yChBBPIICHCTBAHETO HA CHIIUTE
U CPEJICTBATA 3a UHKEHEPHO OCUTYPSIBAHE CE
pasriexjia B KayeCcTBOTO HAa €IHO OT Haii-

BRXHUTE  YCJOBUS  3a  IIOBHUIIIaBaHE
KUBYYEBOCTTA " MOOMJIHOCTTA Ha
CYXOITbTHUTE TPYMUPOBKH.

Cunute 3a UWHXEHEPHO OCHUTYpsIBaHE

UTPAsT OCHOBHA POJISI MPSAKO B OCUTYPsIBaHE
Ha MOOWJIHOCTTa Ha BOWCKHUTE U CIIEJICTBUE
Ha TOBA CIIOMArar 3a TAXHOTO OLIeJISIBaHE.

B mapka Ha uHXeHepHUTE BOICKU TpsiOBa
Ia uMa OpOHMpAHU NIPEBO3HHU CPEACTBA OT
pa3iauyueH TUII, CIIOCOOHU Jla peniaBaT UIMPOK
KPBI 3a/1a4U.

3a TOBa B JOKJaJa Ce€ pasriexaa
NPEACTABUTENIAT HAa WHKEHEPHA TEXHUKA OT
ykpauHckata  kommanus —,,ABTOKpA3”,

HOBaTa BepCHs Ha CIEIMaHaTa MalluHa 3a
pasmunupane KpA3-5233BE. Kowmmnanus
»~ABTOKpA3” uma onut B pa3paboTBaHETO U
MPOM3BOACTBOTO Ha TaKaBa TEXHWKA OIE B
naneynara 2008 roguHa.

Kabunara Ha mammHarta 3a pa3MHUHHpaHE
,»oopazenm 2016 r.” e OpoHHMpaHa MO KJac
[I3CA-4. B xaOunaTta ca TMOCTaBeHH —
aBTOMOOUITHA PATUOCTAHINS C YITPaKbCU
BBJIHM C JHMamna3oH W MomHocT 45 W,
craunoHapeH GPS HaBuraTop ¢ uHTErprpana
muppoBa kapra Ha YkKpaiiHa ¢ wmamad
1:50000. 3am xabwHaTa € MOHTHpaHA
aBTOHOMHA JIM3€JI0BA MUHU CIICKTPOCTAHITUS
,Dalgakiran DJ 7000 DG-E” Ttypcko
IIPOU3BOJICTBO.

IIpy TO3M BapuaHT Ha MalI¥HATA €
U3II0JI3BaHa KpaH-MaHHUITyJIaTOPHA YCTaHOBKA
(KMYVY) mBencko mnpousBoactso ,,HIAB X-
CL 8-2” mMoHTHpaHa oT3ajJ Ha KapocepusiTa
KaTo MMa BBH3MOXXHOCT M 3a JIMCTAHIIMOHHO
ynpasienue. PesepBoapbT 3a TOPUBO CHIIO €
OpoHUpaH 3a 3aluTa OT OCKOJIKH.

Kacara 3a B3puBOOIIaCHUTE IpEAMETH TIPU
TO3W BapUAHT € MHTETPUPAH B CTPYKTypara

In the leading countries of NATO,
and most of all, in the USA, the United
Kingdom, France and Germany,
improvement of forces and equipment
for engineering provision is regarded as
one of the most important conditions for
enhancing the survival capability and
mobility of the ground commands.

Engineering provision forces play
crucial role directly in the provision of
mobility of the troops and as a result
from this contribute to their survival.

Engineering troops’ fleet must
include armoured vehicles of different
type, capable of resolving a broad range
of tasks.

Therefore, the report examines the
representative  of the engineering
machinery made by the Ukrainian
company ,AVTOKrAZ”, the new
version of the special machine for mine
clearing KrAZ-5233BE. Company
~AVTOKrAZ” has been experienced in
the development and production of such
machinery since 2008.

The cab of the machine for mine
clearing ,,model 2016 is armoured with
protection class PZSA-4. Installed in the
cab are: an automobile radio station with
ultra-short waves range and power of 45
W, stationary GPS navigator with
integrated digital map of Ukraine in
scale 1:50000. Behind the cab is
installed the autonomous Diesel mini-
power station ,,Dalgakiran DJ 7000 DG-
E”, Turkish production.

This variant of the machine is
equipped with load handling crane
(LHC) Swedish production ,,HIAB X-
CL 8-2”, mounted at the rear side of the
carriage, providing an opportunity for
remote control. The fuel tank is also
armoured  for  protection  against
splinters.
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HAa ToBapHara IulargopMa Karo Mpu
OpEeIUIIHUTE BEPCMM Ha MAalllMHAaTa TO3U
€JIEMEHT C€ MOCTaBSIIE OTAEITHO.

Nmenno TakaBa MaiHa 6u Ouiio Xy06aBo
Ja WMar Hamute (QOpMHUpPOBAHUSA  3a
HEyTpaIu3upaHe Ha HEB3PUBEHU
Ooempumacu, a HEe Ja ce MmpeoOopyaABar
OOMKHOBEHHU TOBapHHA aBTOMOOWIIH.

The case for the explosive objects in
this variant is integrated in the structure
of the loading platform and in the
previous versions of the machine this
element was installed separately.

Such a machine would be perfect for
our military units for neutralization of
unexploded ordnance, rather than re-
fitting ordinary truck vehicles.

3.23. Tep3uen ., »HeB3puBeHHu 00ITHI
npunacu Ha reputopusita Ha Penyo6iuka
bbarapus®, Cnucanue ,, bvreapcka nayka “
ep. Coghus, cneyuanuszupan opoti 06.05.2020
2., cmp. 45-55, online: ISSN 1314-1031,
www.nauka.bg.

3.23. Terziev Y., ,Unexploded
ordnance of the territory of Republic
of Bulgaria“, Bulgarian Science
magazine, Sofia, specialized issue
06.05.2020, page 45-55, online: ISSN
1314-1031, www.nauka.bg.

MexIyHapOIHUSAT TEPOPU3BM IOCTABU
CBETOBHATa OOIIHOCT MpeJ CI0KHA U TpaiHa
3amiiaxa,  KOSTO  M3MCKBa  moJpoOHa
CTpaTeruyecka, OIlepaTMBHA M TaKTUYECKa
peakius C y4acTHETO Ha BCHUYKH CTpaHU-
wieHkn Ha HATO, crpanute ydyacTHUYKHA B
nannuatueara “TlaptHpopcTBO 3a MuUpP” U
[sJ1aTa 1eMOKpaTUYHa OOITHOCT.

CepliecTBeHa 4acT OT OOIIUTE YCUIIUSL €
CBbp3aHa C M3BBHPIIBAHETO HAa MPEBAaHTHMBHA
NEMHOCT B MHPHO BpEeME€ U TOCieaBaiia
JEHHOCT BBHB BpeME Ha BOCHEH KOHQMIUKT
W/WIM B TIOCT-KOH(IMKTHA CHUTYyallus IO
HEYTpAIM3UPAHE HA MOTEHIUAIHOTO BPEIHO
BB3/ICHCTBUE OT M3IOJI3BAHU U HEB3PUBEHU
ooitnn npunacu (Unexploded Ordnance —
UXO), HeuW3noia3BaHHM W B IIOCIEIACTBHUC
W30CTaBEHW B3pUBHM OOWHM  MpHUIIACH
(Abandoned Explosive Ordnance — AXO),
UMITIPOBU3UPAHU B3pPUBHU YCTpOWCTBA
(Improvised Explosive Devices — IED),
BKIIIOUUTEIIHO MuHH-Karmanu (Booby-traps) u
JIpPYTd CaMOpPBYHO W3paOOTEHW B3PUBHU
ycrpoticta (Other devices).

Hes3pusenure 6oitnu npunacu (UXO) u
W30CTaBCHUTE B3PUBHM OOWHH TIPUITACH
(AXO) ca wu3BeCTHM Ha MEXAyHapoJHAaTa
oOmHOCT T1moA  OOIIOTO HAaWMMEHOBAHUE
B3puBHH BoeHHH ocrtatbiim  (Explosive

International terrorism represents a
complex and permanent threat for the
global community — one, which requires
detailed strategic, operative and tactical
reaction with the participation of all
member states of NATO, the countries
participants in the initiative ‘“Partnership
for Peace” and the entire democratic
community.

Essential part of the common efforts
iIs connected to the performance of
peace-time preventive work and the
subsequent work in times of military
conflict and/or in the post-conflict
situation for neutralization of the
potentially harmful effect of the used
and Unexploded Ordnance (UXO),
unused and subsequently Abandoned
Explosive Ordnance (AXO), Improvised
Explosive Devices (IED), including trap
mines (Booby-traps) and other home-
made explosive devices (Other devices).

Unexploded Ordnance (UXO) and
Abandoned Explosive Ordnance (AXO)
are  known to the international
community under the common name of
Explosive Remnants of War (ERW), due
to the fact that they are rendering their
extremely harmful effects on the
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Remnants of War — ERW), mopaau ToBa 4e
OKa3BaT U3KIIFOUUTEIHO BPEIHO BB3IAECHCTBUE
BHPXY OKOJIHATa Cpeja, MOCT-KOH(MIUKTHATA
Bb3CTAHOBUTEIIHA YOBEUIKA JEHHOCT W
XOopara B paMKWATE Ha JECETHIECTHUS CIEL
IPUKIIIOYBAHE HA BOCHHUS KOH(DIIUKT.

Bewuku ctpann unenku Ha HATO wun
MOBEYETO OT CTpPaHUTE IO CBE€Ta ca
W3rpaJuid B CbhCTaBa HAa AaAPMHUUTE CHU
CIICLUANIM3UPAHA OpPraHd W TOAPA3CIICHUS
(exunu,  Tpymu), KOUTO  HU3II'BIHSABAT
JNEUHOCTH, CBBP3aHH C HEYTPATUZUPAHETO Ha
CIIOMEHAaTUTE HEB3PUBEHU U HW30CTABEHU
B3pUBHU OONHU NpPUITIACH U WMIIPOBU3UPAHU
B3PUBHU yCTPOMCTBA.

B cporBeTcTBHE C
JIOTOBOPEHOCTH, MO KouTo PemyOmnumka
bbirapus € crpaHa, BBTPEIIHOTO HHU
3aKOHOJIATEJCTBO, 3aIbJKCHUSITA HU,
Mpou3THYaI OT uwieHcTBOoTo Hu B OOH,
HATO, OCCE wu npeacrosmoro HHU
IBJIHONIPABHO 4iIeHCTBO B EC, yyactuero Hu
B KOAQJMIMOHHU OMNEpalyyd MO MOIIbPKaHE
Ha MHpa € HeoOxoaumo u B BA na Owbaar
Ch3/IaJIcCHU oOpraHu © (HOPMUPOBAHUS 34
yOPaBJICHUE W U3NBJIHEHUE JICUHOCTH 3a
peraBaHe Ha TOCOYEHUSIT IPOOIIEM.

Hanuumero Ha  HeB3puBEeHH  OOiHH
IIPUIIACU B OIPEJEJIEHA CTpaHa € CIIECJICTBUE
OT BOJCHUTE HA HEWHA TEPUTOPUS BOCHHU
KOH(IMKTH. MHOTO OT M3MOJ3BaHUTE OOWHH
punacu IIpyU Cpelara Chu CbC 3€MHAaTa

MCKAYHAPOIHUTC

NOBBPXHOCT HE C€ B3pUBSBAT, MOpagu
NPUYNHU OT pa3IM4HO €CTECTBO
(KOHCTPYKTHUBHH, TE€XHOJIOTUYHHU,

eKCIUI0aTallMOHHH, aTMOocdepHu u ap.). Te ce
caMOBKONaBaT  ABJIOOKO TOJ  3eMHaTa
MOBBPXHOCT, TMOMaJarT B OCHOBUTE Ha
pa3pylleHd 37aHusl, Ha JIbHOTO Ha BOJHU
OaceliHM ¥ BOJHU MBTHINA. T€ MPOabIKaBaT
na OBAaT rojisMa OMAacHOCT B TEYCHHE Ha
TOJIMHUTE, IOPAAU JAECTPYKTUBHOTO BIIUSIHUE
KOETO OKa3BaT BBHPXY TIX 36MHUTE, BOAHUTE
¥ aTMOC(EPHHUTE YCIOBUSI.

environment, the post-conflict
restoration human activities and the
people for decades after completion of
the military conflict.

All member states of NATO and most
of the countries around the world have
provided within their armies specialized
bodies and subdivisions (teams, groups),
which do the works, related to the
neutralization of the above mentioned
unexploded and abandoned explosive
ammunitions and improvised explosive
devices.

In accordance with the international
covenants, under which Republic of
Bulgaria is a party, our internal
legislation, our obligations, originating
from our membership in the United
Nations, NATO, the Organization for
Security and Co-operation in Europe
(OSCE) and our forthcoming full
membership in the EU, and our
participation in the coalition operations
related to the peace-keeping, creation
within the Bulgarian Army of bodies
and military units for control and
implementation of activities for dealing
with the specified problem, is required.

Presence of unexploded ordnance
within a country is a result from the
military conflicts which occurred on its
territory. Many of the used ammunitions
failed to explode upon their encounter
with the earth surface, for reasons of
various nature (structural, technological,
operational, atmospheric, etc.). They
self-dig deep below the earth surface,
fall inside the foundations of demolished
buildings, onto the bottom of water
basins and water routes. They continue
to be a great hazard over the years, due
to the destructive effect rendered by
them on the soil, water and atmospheric
conditions.
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OTkpuTUTE W  HEYTPAIU3UPAHUTE HA
TEPUTOpUSATA Ha HallaTa CTpaHa OOWHH
npunacu ca I[IepBata m Bropara cBeTOBHUM
BOMHM M OT €XEJHEBHaTa TPEHUPOBBbUHA
BOMCKOBA JICHHOCT.

B nmokmama ca pasrimemaHu mecrtata
paiionute B PenyOnmka bwarapus, kbaeto
npe3 IlespBara u Bropara cBeroBHa ca
XBBPJIEHM OT CaMOJIETH WA Ca IOTOIEHU
Hali-MHOTO OOWHU TpUIlacu, KaTo (GyracHu u
3amajquTeIHU  aBUALlMOHHM  OoMOM U
XUMUYECKH OOWHM TpUnacu 3apeieHu C
OOIHU OTPOBHHU BELIECTBA.

AHanu3upaHa €  OpraHu3anusTa Ha
JEUHOCTUTE [0  HEYTPAIM3UPAHE  Ha
HEB3pUBEHU OOWHU mpumnacu B PemyOmimka
beirapusa. Pasriexnpar ce 3anosegure C
kouto MuHHucTbpa Ha oTOpaHaTta Ha
PenyGnuka bearapus Cch3JaBa
dbopmupoBaHuUsITa 3a pa3y3HaBaHe,
TPAHCIIOPTUPAHE W  YHUIIOKABAaHE  Ha
HEB3PHUBEHU OOWMHU MPUIIACH.

[IpencraBena e JENHOCTTA,
OKOMILJIEKTOBAHETO W B3aUMOJAECHCTBHETO C
oprannute Ha MBP, kxakT0 M perunonurte B
Penybnuka beirapus kbaeTo aelcTBa BCSIKO
eaHo (popmupoBaHue.

B 3aKII0OYCHUE ce OTUYUTA
HEOOXOMUMOCTTa  OT  OOy4YeHHUETO  Ha
WHKCHEPHH CHEIUATUCTH oT

dbopmupoBanuaTa Ha beiarapckara apmus 3a
VHUIIIO’)KAaBAHETO Ha HEB3PUBEHHUTE OOWHU
MIPUTIACH.

The  ammunitions  found and
neutralized on the territory of our
country are from the First and Second
World Wars and from the daily military
training activity.

The report examines locations and
areas in the Republic of Bulgaria, where
the greatest numbers of ammunitions
have been thrown or submersed off
aircrafts in the First and Second World
War, such as high explosive and
incendiary aviation bombs and chemical

ammunitions  charged with  toxic
substances.
Organization  of  activities  for

neutralization of unexploded ordnance in
Republic of Bulgaria was analysed. The
orders by virtue of which the Minister of
defence of Republic of Bulgaria creates
the military units for reconnaissance,

transportation and  destruction  of
unexploded ordnance have been
examined.

The activities, procurement and
interaction with the bodies of the
Ministry of Interior have been

represented, as well as the regions in
Republic of Bulgaria where every
military formation operates.

In conclusion, the need of training of
engineering specialists from the military
units of the Bulgarian army in the
destruction of the unexploded ordnances
was highlighted.

3.24. Tep3sues M., Cucrema 3a 3aIIUTAa OT
HaBOJHeHHUsI HA komnaHusa ,, HESCO*,
Coopnux 0oknaou om HayyHa KoHgheperyus
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HaBonnenusta ca e€IHHM OT HaM-4eCTO
CpellaHUTE MNPUPOAHU OCJICTBUS, KOUTO

Floods are some of the most
frequently occurring natural disasters,
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perucTpupar mnpe3 NOCIEAHUTE ToAuHU. Te
OCTaBST TBJIIOOKHU u IBITOTpPaiHU
NOCJEACTBUA 3a 3aCErHATUTE [bpPXKABH U
obmHocTH. B eBpomeckuss peruoH u B
YaCcTHOCT bbarapus, HaBOJHEHHUSTA ca
OCe/lICTBUETO C  HAM-BUCOK  WHTEH3UTET,
NPUYMHABAIIO  HAWU-TOJIEMH  IIETH |
pa3pyLICHHUs.

HaBogHenusita ca nmpuymHa 3a OrpOMHU
IETH HA 3aJMBHUTE 30HH, 3aCATAlKH
OOIIMPHU  TEPUTOPUM C KUIUIHU U
MPOMUIIUICHU OOEKTU, 3EMENEICKH 3eMH U
FOPCKH MacHuBHU. Te BOIAT JO aKTUBHUPAHE HA

CBJIauHIIIaTa B PUCKOBHUTC paﬁOHH )51
Chb34aBaHC Ha TCXKKa XHUTHCHHO-
CIIMIACMHUOJIOINYHA 00CTaHOBKA apce3

3aMbpCSIBaHE Ha HACEJIEHUTE MeCTa C THHS,
TPYNOBE Ha XOpa M XKUBOTHH, pa3pylllaBaHe
WIM TIOBpeIM Ha KaHAJIMW3AllMOHHU M
BOJIOTIPOBOJIHM MPEXKH C YBeIWYaBaHE Ha
MOMYJIAIAATA OT 3apa30HOCUTENH (TPU3adN U
HACeKOMH), TIPEKbCBAaHE Ha  IOJ3EMHH
TpHOONIPOBOM, 3aJMBaHE HA OOCEKTH C
TOKCUYHU OTITAIBITU U JIP.

B nmokxnama e mpemcraBeHa cucTemara 3a
3allMTa OT HABOJHCHHS Ha KOMITAHHS
,HESCO®“. Tsa mo3BonsBa Obp3a 3amura U
NpeACTaBIsABa KOHCTPYKIIMM C  pa3ivdHa
¢bopMa, KOUTO Morar Ja ObJar pasieiieHHu Ha
CCKIIMM C BBTPEIIHU Tperpajd WIM Jia ce
NPUBBHP3BAT MOMEKY CH, KaTO IO TO3W HAYWH
Ce M3rpaXkJaT ChOPHKEHHUS C pa3HOOOpa3HU
dopMu W mpenHazHaucHWE. PasmbpHATH H
HAITbJJHCHH ¢ KaMbHH M YaKbj, TC CTaBaT
TOJIEMH, THBKAaBH ¥  BOJOHCIPOITYCKIUBH
CTpOUTENTHM  OJIOKOBE C  Pa3HOOOpPa3HO
npeaHazHadeHue. Te 1aBaT Bb3MOXKHOCT J1a ce
W3rpaJii  3alldTHA  TIperpajga  Cpemry
HaBOJHEHUs, Oe3 Ja ca HeoO0XOoIUMH
CrHieruaIn3upalu CpeICTBA U 00OpYABaHE.

Koraro OmokoBeTre oOT cucremara 3a
3alIMTa C€ CHhEAWHAT W 3aIlBIHAT, TAXHATA
KJIeThYHA CTPYKTypa W MpexXecTa pamka
Ch37]aBaT CTCHH C M3KIIOUNUTEITHA 37]paBUHA U

which have been registered during the
last years. They leave deep and long-
lasting consequences for the affected
countries and communities. In the
European area and in particular, in
Bulgaria, floods are the disaster of the
highest intensity, causing the greatest
damage and destructions.

Floods are the reason for immense
damage to the inundation zones,
affecting vast territories with residential
and industrial sites, farm lands and
forest massifs. They lead to activation of
landslides in the risky areas and creation
of severe hygiene and epidemiological
situation as a result form the pollution of
populated areas with silt, corpses of
people and animals, destructions or
damages to the sewerage and water
supply networks and increasing the
population of pathogen carriers (rodents
and insects), breaking underground
pipelines, flooding sites with toxic
waste, etc.

The report presents the flood
protection system made by the company
,HESCO®. It allows quick protection
and represents structures of various form,
which can be divided into sections with
internal bulkheads or attach to each other,
building this way facilities of various
forms and intended use. Unfolded and
filled with stone and gravel, they would
become large, flexible and water
impermeable  construction blocks  of
diverse use. They offer the opportunity
for construction of protective bulkhead
against floods, without requiring any
specialized tools or equipment.

When the blocks of the system for
protection connect to each other and are
filled, their cellular structure and mesh
frame create walls of extreme strength
and structural integrity, capable of
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CTPYKTYpHa ISJIOCT, CIIOCOOHM Ja crpar
Obp30 JIBIDKEIIM C€ MBJIHU C OTIOMKHU
IPEJIMBHU BOJIH.

stopping fast moving and debris ridden
flood waters.
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