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1.0BIIIHA ITIOAOXEHHSA

1.1.0cHoBaHHe 3a pa3paboTBaHe HAa HACTOSILIUS AOKAAL

Hacrogamuar nokaan e pa3paborTeH B choTBeTCcTBHE ¢ [oroBop oT 26.07.2021r. mMexay
,JJIPOMAT CTPOM” EOO/ u ,Xunpekc“ OO/l B orroBop Ha T.1.2. or CTaHOBHIIETO Ha
PermoHaaHaTa MHCHEKIIHS 110 OKOAHAaTa cpeaa u Boaute — [lazapmxkuk ot 29.06.2021 r.
IO OTHOIIEHHE Ha KadecCTBOTO Ha IIPEACTaBEH JOKAaJ 3a OlleHKa Ha BB3AEeHCTBHETO
BBPXy oKoaHaTa cpena (JOBOC) Ha muBecTHIIMOHHO npenaoxkenue (UII) ,PazpaborBane
Ha HaxOoAuIlle 3a CTPOUTEAHH MaTepHaAHU — IpaHuTU B mnaolg ,Craparta kKapuepa“ B
3eMAHUILETO Ha I'p. BerpeH, obur. CenreMmBpH, 004. [Tazapakuk®.

1.2.Ilea

lleaTa Ha mokaazma e ma mpeacTaBu ,OLeHKa Ha BB3AeHCTBHETO BBPXYy OKOAHaTa
cpena npu ,PazpaboTBaHe Ha HaxXOAHINEe 3a CTPOHMTEAHH MaTE€pPHAAH-TPAHHTH B
naows, ,Crapara KapHepa“, obom. CenremMBpH, 00A. INazapaxur - BausHHe Ha
NPOOHBHO-B3pHBHHTE pPaboTH BBPXy NOA3EMHHTE BOAH B paiioHa Ha HIl u B
YaCTHOCT B’BPXY BOAOH3TOYHHIIHTE 3a NHTEHHO-OHTOBO BOAOCHAOAsIBaHE".

3agayata € 4Ype3 HU3BBPLIBAHE Ha €KCIEePUMEHTAAHH IIPOOMBHO-B3pUBHU paboOTH B
orpaHu4eH obeM, TEeOPETHKO-eKCIEPHUMEHTAAHHU H3CA€ABaHMs, BKAIOYBAIIM H3MepBaHEe
(peructpalysg) U aHaau3 ga Ce HallpaBH OlLlEHKa Ha CTPaHWYHUTE BB3AEHCTBHUA Ha
npobuBHO-B3puBHUTE pabotu ([IBP) BBpXy ckaaHuMd MacuB B padioHa Ha HWII, KoiitTo
MacHB Ce€ gBdBa 4YacT OT MNOA3eMHO BoAHO Tdaao ¢ kKoxm BG3GO0000Pt044, BBPXY
IoA3eMHUTE BOAU B palioHa U B YACTHOCT BBHPXY BOMOU3TOYHHIINTE 3a MUTEHHO-OUTOBO
BoOOCHabOAsiBaHe, KOUTO [a IIOCAy>KaT 3a H3roTBAHETO Ha goraaza mo OBOC 3a
paspaborBaHeTO Ha Haxogulle ,CTapaTa Kapuepa“ 1o OTKpUT HAYHH.

1.3.CTpaHHYHH BB3AEHCTBHA Ha B3pHBa

OCHOBHOTO M3HCKBaHe ITPH HU3BBPIIBAaHE HA TEXHOAOTHYHU B3PUBHHU pabOTH ITpH AOOUB
Ha IIOAE€3HH H3KOIIa€MH II0 OTKPHT HA4YHH € PEaAH3HPaAHETO Ha MaKCHMaA€H B3PHBECH
edeKT, CBCTOMIIL CE B CAETHOTO:

e [IpAHO OoTOMBaHe Ha CKaAHHS MacHB (6e3 IIparoBe M 3aauUTaHe Ha XOPHU30HTA) C
KOHIWIIMOHEH 3bPHOMETPHYEH ChCTaB Ha B3pUBEHATa MHUHHA Maca;

e VYmpaBAeHHE Ha CTPaHUYHUTE BB3OEUCTBUS Ha B3pUBa B TPaHUIIUTE Ha
yCTaHOBEHHTE 0e30IIacHU HHUBA 3a XopaTa U 3a OKOAHaTa cpena.

K®bM cTpaHmyHUTE BB3AeHCTBUS, CHI'FTCTBAIIY B3PUBHUTE PaboTH, OOEKT Ha OlleHKa U
IIOJIAEIKAIIN Ha YIIPaBA€HHE IIPU TEXHOAOTHYHH B3pUBHU PabOTH Ce€ OTHACHT:

BapuBHO-censMudeH eeKT;

leHepupaHe Ha yoapHO-BB3AYIIHA BbAHA (YBB) / miywm;
PazanTaHe Ha OTAEAHU CKaAHU K'BCOBE;

OtneagHe Ha BpeAHU ra3000pa3HU MPOAYKTH IPU B3pUBABAHE.

B cpoTBeTCTBHE C LleATa HA HACTOSLINS JOKAA, OOEKT Ha OIleHKAa Ha BB3/ICHCTBHETO Ha
IIBP BBpXy OKOAHaATa cpeaa ca:




o B3puBHO-CEU3MHYHUAT €(PEKT;
e BB3MOXKHOCT 3a 3aMbpcsaBaHe Ha noa3demMHute Boau ot [IBP.

2. XAPAKTEPHH OCOBEHOCTH HA OBEKTA HA HHBECTHIIHOHHOTO
IIPEOAOXKEHHE (HII) [1]

2.1.MecTONoOAOXKEHHE Ha HaXOAHLIETO, o0ekT Ha HII

[IpoyueHOTO HaxXOAHUIIle CE HAMHUpPA B 3€MAHUIIETO Ha rp. BerpeH, o6m1. CenrreMBpH, OOA.
[Tazapmxuk. HaxogumieTo € CBBpP3aHO C II'bTHATA MpexKa 4upe3 oKoao 3 km OGeToHMpaH
BT U HIKOAKO YEepPHHU IIBTHINA OT Hero. Pa3moaoxkeHOo € BBpXy Ioro3alagHHs CKAOH Ha
BB3BUIIIEHUE, YNATO Hali-BUcoKa Touyka € 510 m.

Haii-6au3kure HaceaeHu Mecta ca (dwur.1):

e rp. Berpen - 2,3 km;
e c. Bunorpageir- 2,9 km;
e c. CaaBoBuita- 4,2 km.

duzypa 1. MecmonososxeHue Ha HAxXoO0uuwie 3a CMmpoumenHu Mamepuatu - epaHumu
»Cmapama kapuepa® u Hali-6ausKkume HaceseHU Mecma

2.2.CraseH macHB B paloHa Ha HII

[Taomr ,Crapara Kapuepa“ e u3rpazieHa OT I'paHUTHUTE Ha BBPIINACKHSA IIAYTOH.

IpanuTuTEe Ca CpemHO- OO0 €O4pOo-3bPHECTH, CHUBH [0 CHBOOEAHM Ha MecTa, HOABTHH,
3ApaBH, C MacHBHa TekKcTrypa. CTpyKTypara € XUIIHAUOMOP(HO3IBbPHECTA, I'PAHUTOBA
norkuAauToBa.. CrientnpuyHaTa NABTHOCT Ha rpaHuTute € 2,7 Mg/m3. Ot B3eTuTe, IpHU
npoydBaHeTo Ha 1aong ,Crapara Kapuepa“, obpasmu 3a nerporpaCcKu aHasu3 OT
IIpOKapaHUTE COHOAXKH, Ca ONPENEACHH CAECIHUTE PA3HOBHUAHOCTH: I'PAHOAUOPHUTOBHUTE
NOpUPUTH, TAOPOIUOPUTH U MeTarabpoauoputH [2].

I'panoOuopumosume nopcgupumu ca IABTHH, 30paBH, CUBH [0 TBbMHOCHUBH Ha MecCTa C




po30B  OTTEeHBK. TekcTrypara UM € MacCuUBHA, a CTpyKTypara - HOopdHUpHA U
cybonopdHupHa; 3a OCHOBHAaTa Maca aAo0TpHUOMOP(HO3IBbPHECTA u
XUTTHANOMOP(PHO3IBbPHECTA.

T'abpoouopumume ca pApeGHO3BPHECTH, NABTHHU, 3APaBH THMHOCHUBH [0 YEPHHU C
MacCHBHA TEKCTypa.

Memaeabpoouopumume ca apebHO- m0 (PUHOIBPHECTH NABTHH, TBMHOCHBHU C ApeOHU
OeAn HeIIpaBHUAHU IeThHIA. HIKOM IIyKHATWHU ca 3al’bAHEHU C BTOPUYHU MUHEPAAU U
JKEA€3HH OKCHAH U XUAPOKCHAU. ['paHUIMTE MM C BMeCTBAllaTa CKaAa ca PE3KU U
oT4yeTAUBH. TeKcTypaTra UM € MacCHBHA, a CTPYKTypara - XHUIUAHOMOP(PHO3IBPHECTA;
BTOpHYHA AennumobaacTHA.

B rpaHuTHTE Cca YCTAHOBEHH MAaAOMOIIHH ¥ HEOPHEHTHUPAHU AaIAUTOBH XKHAH,
H3TPaeHu OT KBapll, (PeAdlIrnaT ¥ MaAKo OHOTHUT, KAKTO W KBapIl-€IMHUIOTOBU JKHAH.
Iebearnnata uM ce uaMmeHs oT 0,5 m mo 2 m, a gapaxxuHara € oT 5-10 mo 30 m, a
rmocokara Ha#i-dyecTo € okoao 290-310°.

2.3.XHAPOTreOAOKKH YCAOBHSA

[Ipoy4yeHOTO HaxXOOUIIlEe € PAa3IOAOKEHO BBHPXY IorosaragHus CKAOH Ha BB3BUIIEHUETO
OcTpud BpBX, KaTo IaomTa My € 227997 m2.

HagaoHBT Ha CKAOHA Ce€ H3MEHS OT OKOAO S° no 14°. Hali-Huckara KoTa Ha TepeHa e
okoA0 400 m, a Haili-BHcoKaTa — 0KoAao 523 m. [loAHaTa KoTa Ha 3amacure € 415 m.

OOmro mox3eMHHUTE BOAW B TPaAHUTHTE Ce HIBIBaT IIPUBBP3aHU TAABHO KBM
peruoHasHaTa HAIyKaHOCT (CBBKYIIHOCTTA OT BCHYKHM IIyKHATHHH B 30HaTa Ha
U3BETPSBAHETO, HE3ABUCUMO OT TeXHUd Ipousxon). PopMupar ce 3a CMeTKa AaBHO Ha
uH(uATpUpaIuTe ce armocdepHH Boau. Ha MNOBBpXHOCTTA TE€ C€ ApPeHUpaT 04
dopmaTa Ha U3BOPH, pPa3CedHU U CHCPEIOTOYEHU C TBBpAEe Masku aebutu (ot 0,01 mo
3-4 |/s, paako mo-roaemu). BoauTe ca mpecHM M MMAT aKTHBEH BomooOMeH. Ilo Tum te
ca IIpeIuMHO XUAPOKapOoOHaTHO-KaAlueBU. MuHepaausausaTa uM ce asuxu ot 0,04 mgo
0,5 gll.

PalioHbT HA HAXOUIIIETO € PA3IIOAOKEH B IOro3aragHaTa 9acT OT ITOJ3€MHO BOIHO TSAO
¢ koxm BG3GOOOOOPt044, B obcera Ha AOKAAHO BbBL3BHIIEHHE HMAIIl0 OTHOCHTEAHO
CaMOCTOSITEAHO XUIPOTEOAOKKO Pa3BHUTHUE, CHOOPA3HO peAePHUTE U M€OAOXKKH YCAOBUS.
MaakaTa BomocOOpHAa MAOIL, KAKTO M BHCOKATA CTEIIEH Ha HU3BETPHIHE U OTHOCHUTEAHO
rOAEMHS HAKAOH Ha CKAOHOBETE OAArONMPHUSITCTBAT OBP30TO OTTUUAHE HA IIAIHAAUTE
BaAeXHU HAZOAYy KBM AOKaAHUS epo3uoHeH Oasmc. dopmupar ce rAaBHO CIIOPAAWUYHHU,
HEHaAIIOpHHU BOAU, C OTHOCHUTEAHO J_I'bA6OKO IIOAOZKEHHUE Ha BOAHOTO HHUBO U IIOCOKa Ha
ABUXXEHHME Ha roi3alriamn.

[Io BpeMe Ha NOPOBEAEHHUTE OTA€AM KU KapTHPOBKH B palioHa Ha NIpoydyBaHE He ce
yCTaHOBU HaAW4dHe Ha H3BOPH, a 10 BPEME Ha COHAWPAHETO CHIIO HIMa PETrHCTPUpPaHU
BOJOIIPUTOIIM. BB3MOXKHO € IMosiBa Ha BPEMEHHH H3BOPU U ITIOKAYBaHE Ha BOOHO HHUBO
CAel IPOABAKUTEAHU BAAEXKHU.

XUOPOTEOAOKKHUTE YCAOBHSI ca OAarolmpusaTHH 3a paspaboTka Ha HaXOOHUIIETO:. B
HaXOUIIIEeTO HAMAa OIIACHOCT OT OBOAHSBAaHE, ITopaau nobpara APEeHHPAHOCT Ha MacHUBa
U HHCKaTa KoTa Ha MeCTHHUd epo3uoHeH 6a3uc —380 m.




2.4.TexHoaorusa Ha IIBP npu noGHBa Ha CpeAHO- H 3APaBH I'PAHHTH

B HUII e nmpenBuaeHo JOOUBHT HA CPEAHO 3APABH H 3[APaBU CKaAU [a CE OCHIIECTBIBA
nocpenctsoMm [IBP [3], cbecToaiu ce B nmpobuBaHe, 3apexaaHe ¢ BB u B3puBgBaHe Ha
B3PHBHH COHIAXH IIPU BHCOYHMHa Ha paborHute crhrasaa H = 10 m (dur.2). 3a
UHUIHHPAHETO U yIIPAaBAEHHUETO Ha B3PUBHUA IPOLEC CE IIPEABHUXKAA U3IIOA3BAHETO HA
ChBPEMEHHA HeEeAeKTPHUYECKa CHCTeMa Ha B3pHUBSBaHE, Ha OCHOBaTa Ha IIpeJaBaHe Ha
HUHHULIUWPAIING UMIIYAC 110 BHAHOBO.

i U L‘:—,,_.-

B3pMBHM COHOAMXM

dueypa 2. Cxema Ha mexHoo2usl Ha dobuesa ¢ npunazare Ha IIBP [3]

2.5.0xpaHsseMH 00eKTH B OAH30CT OO MeCTOImOAOXeHHeTOo Ha HII, npeameT Ha
OlLleHKaTa Ha Bb3aeHcTBHe Ha [IBP

O6GekTHUTE, CBBP3aHU C OIa3BaHETO Ha IIOA3EMHHUTE BOIH, 3a KOUTO CA€aBa na ce
H3BBPIUIN OlleHKAaTa o Bb3aelictBue Ha [IBP, ca caemguure:

e JlomzemHo BomHO Tdaa0 ¢ Kom BG3GO00000PtO44 - wmacuBBsT, B KOHUTO ce

Arokaamusupa UIl

e /okaaeH epo3noHeH 6a3uc ¢ kora 380 m B paiiona Ha UII

o Baraautickoro aepe, Ha pazcrogHue 350* m ot UII

e HamnowuTeaeH KaHaa, Ha pa3crogHue 975* m ot UIl

* Hali-6uzkomo pascmosiHue 00 2paHuyume Ha npoekmHume o0obusHu pabomu,
nocoueru 6 HII.

HamouTeAHUST KaHaA € BKAIOUEH B €KCIIEPTHUA WHXKEHEPHUHIOB aHAAHU3, Thi KaTo ToH e
Haii-6au3kata no WUIl crpouTeAHa KOHCTPYKIHS 3a TPAHCIIOPT Ha IIOBBPXHOCTHHU BOH,
HapyIlllaBaHETO Ha KOATO OM ' IIpeHaco4YuAa U KBbM IIOA3EMHUTE BOAH, OT €aHAa CTpaHa.
Ot npyra cTpaHa, aedcTBamaTa HOpPMAaTHBHA 0a3a HMa 3HAYUTEAHO I10-BHCOKH
U3UCKBaHUS KBbM ONAa3BaHETO Ha CTPOUTEAHUTe OOEKTH Ha IOBBPXHOCTTA, HOPAIU
TIXHaTa II0-BUCOKA YYBCTBUTEAHOCT KBM B3PHUBHO-CEU3MHUYHUTE HATOBApPBaHUS, B
CpaBHEHHE CHC CAMHUS MAaCHUB IIOJ THX.

B mnpenocraBeHara oT Bw3aoxureas uHdpopmanusa [1,2,3], ocBEH TIOpernocoYyeHHUTE
oxpaHgBaHU O0eKTH, B pationa Ha HUIl Ha pascrogHme mo 2 km oOT KOHIECHOHHHUS
koHTyp Ha UII, kKakTO M B AbAGOYHHA, MO0 AOKAAHHS €PO3HOHEH 0a3uc, HAMAa APYTH
yCTAHOBEHH M3TOYHHIIM Ha Boaa (M3BOPH, COHAAXKHU 3a BOJA, KAAJEHIM, W APYrH




IOA3€eMHU U3TOYHHIINM Ha BOOA, BKAIOUHUTEAHO 34 MUTEHHO-OUTOBU HYXKIH).
3.METOOAHYEH I1OAXO0OO

3.1.MeToaHKa 3a ONpeAeAssHE MapaMeTpPHTe Ha B3pDHBHO-CEH3MHYHHA e(PeKT

OmneHkaTa Ha B3PUBHO-CEM3MHYHOTO BB3AEeHCTBHE Ce OCHOBaBa Ha oOOIIoIpHeTaTa
MEeTOAWKa B CBETOBHATA B3PHBHA I[IpPaKTHKa (BKA. 3aA0XKeHa U B CO(PTYEPHOTO
IPUAOKEHHE  Ha  CIENHaAu3UpaHuTe  ceusmorpadu) [4,5,6] ocHOBaHa  Ha
B3auMOBpB3KaTa MeXAy BB3AeHCTBHETO Ha B3pUBa (CEU3MHYEH €(eKT) C KOAUYEeCTBOTO
B3PHUBEHO B3PUBHO BenlecTBO (BB) u pascrosHueTo 10 oxpaHsSBaHUTe 0O0EKTU, U3pa3eHU
C T.H. ,JIDUBEJIEHO Pa3CTOSHHE", KAKTO CAeABA!

e Onpeodensane Ha “npusedeHo pasdcmosiHue” (SD)

1) OTHOIIEHNETO Ha Pa3CTOSHUETO OT B3pHUBa KbM KBaJpaTHHUdA KOPEH Ha MacaTta Ha
3apgna € OCHOBAa 3a YyCTAaHOBSBaHE M aHAAM3 Ha HHUBOTO HA CTPAHUYHOTO BB3AEHCTBUE
Ha B3pHBa, Ae(PUHUPAHO KATO NOHATHETO ,[Ipusedero pascmosHue“. To ce oOycaaBa oT
dakra, 4e yogapHaTa BbAHA IpPEeAU3BHKaHA OT PSI3KOTO yBeAMYaBaHE Ha HAAITAHETO Ha
razoo0bpa3HuTe NPOAYKTH Ha B3PHUBA, Ch3JaBa HaIpeXXeHHe, KOeTO BBb3AeHcTBa BBPXY
CKaAHWd MacCHB C TeHepHUpaHe Ha B3PHUBHO-CEM3MHYHH BHUOpamum B 30HATa Ha
paspyuiaBaHe (T.H. ,aKTHBHO B3PHBHO-CEHU3MHUYHO BB3AEHCTBHE®), KOUTO IPOBOKHPAT
ocTaThbuYHHU nedopMalliy B MacuBa (B 0AM3KaTa 30HA), C OTJaAsedaBaHe OT MACTOTO Ha
B3pHBa - €AACTHYHH AedopMalUH (B JasedHaTa 30HA) U TOBa BB3AeHCTBHE Ha B3pHUBa
Ce pa3mpocCTpaHsBa U pa3ceiiBa KOHIIEHTPHUYHO BB BCUYKH ITOCOKH.

2) [de#icTBUTEAHATA CTOMHOCT Ha IIPUBENEHOTO pPA3CTOSHUE 3aBHCH OT MEpHUTE
€IVHUIY, U3TI0A3BAHU B YPABHEHHETO,

SD=R/ Qr, (1)

KBIETO:

R - pa3crogHueTo U

Q - maca Ha 3apgana
r=1/2

3) 3a onpeneAsgHEeTO HAa 3aBHCUMOCTTA MEXK/AY IMPUBEAEHOTO Pa3CTOSHUE U MacoBaTa
CKOPOCT Ha YaCTHUIIUTE € HeOOXOOUM OITpeleAEH MUHUMAAEH 00eM U3MEPEHU MaHHHU, 3a
[a Ce IIOAYYH CTaTUCTUYECKH H3IbPKAH H3pa3, KOUTO [a IoKaxKe Ta3u 3aBUCUMOCT,
KOLTO € OT BHA:

V = K.(SD)=, (2)

KBbIETO:
V - e BBpXOoBaTa MacoBa CKOPOCT Ha YACTHUIIUTE (MaKCHUMaAHATa CTOMHOCT Ha B3PUBHO-
CEeN3MHYHUTE BHOPAINH),

K - koedulpmeHT, XapaKTepU3Hpalll YCAOBHATA Ha B3pPUBSIBaHE, IPEACTaBAIBa
CKOPOCTTa, IIpecudalia ocra, t.e. V, koraro SD = 1.,

SD - npuBeneHO pa3CTOsIHUE,

n — CTEIEeHEH IIoKa3aTeA, XapaKTepHus3Hupall] 3aTHXBaHETO Ha B3PHUBHO-CEHU3MUYHOTO
BB3AeHCcTBHE BBB (DYHKIUS OT pascTosHHeTo. Ompeness HaKAOHA Ha KpuBatTa, T.€.
oTpHIlaTeAHaTa €KCIIOHEHTa Ha pasnaza.




o Aneopummu

1) AuHelHa perpecusl ce M3II0A3Ba 3a HaMHpaHe Ha ypaBHEHHETO Ha IIpaBa AUHULA
OT BUIA:

y = a + bx,
KBJIETO:

HaAKAOHBT b ce m3uncaaBa oT uspasa,
b= *yi-n*x*y)}/{Z(x-n*x)

a ce U34HCASBa OT HU3pasa,
a=y-b*x

KoedunueHTHT Ha KOpeAalHs T ce IoAydaBa dpe3 u3pasa,
r={Z(x*yi-n*x*y)}/ [Ex2-n*x2)} {{y2 - 0~y

U CTAHOAPTHOTO OTKAOHEHHUE CE OLleHsSBa C
s=[{Er2-n*y) -Z(xi*yi-n*x*y) 2/ Z(x2 -n*x?)} / 0]/

B ypaBHeHuUsTa O-rope, n € 0posaT ToYKH (HAu crOutus PPV, SD nBoiiku) X; 1 y; ca i-ta
IIPpOMEHAMBa B MHOXKECTBOTO i = 1 o0 n, a X U y ca CpeIHU CTOHHOCTH HAU BCIKa OT
IIPOMEHAUBUTE B AaAeHUS HAOOP.

2) AvHusaTa Ha JOBEpHe ce ocHOoBaBa Ha ,[IpaBuaoTo Ha YebuineB“ - mpu HOPMaAHO
pasmpeneseHue, TIPUOAHM3UTEAHO 68% OT maHHUTE Ae€XKAT B pPaMKHTE Ha €IHO
CTaHOApPTHO OTKAOHEHHE OT CpeaHaTa CTOHHOCT, mokaTo 95% oT maHHUTE ca paMKUTe
Ha [B€ CTaHOAapTHH OTKAOHeHHd. lleaTa 3a mHocTUraHe Ha BHCOKa CTEIEH Ha
JJOCTOBEPHOCT, 3a H34YHUCASIBaHe/IIPOTHO3HMpPAaHEe HUBOTO Ha BB3EHCTBHE ce H3II0A3Ba
3aBHCHMOCTTA, YyCTaHOBeHAa 3a 00xBaT 95%.

KoHTpoABT Ha B3PHUBHO-CEM3MHYHOTO BB3AEHCTBHE C€ OCBHIIECTBIBa Ha 0Oaza Ha
U3MEPBAHETO My CBC CHELHaAHU3UpaHa amnaparypa U CpPaBHEHUETO Ha IIOAYYEHUTE
CTOMHOCTHU C AeHCcTBaIUTEe HOPMHU.

Hom’bpxaHe Ha HHBaTa Ha BbL3JelicTBHE (ynpaBAeHHeTo) Ha B3PHBHO-CECHU3MHNYHUA
ereKT IIPHU B3PHUBHUTE pa6OTI/I B OOIIYCTHUMHUTE HOPMHU CE OCBHIIECTBABA YPE3!:

e JIporHo3umpaHeTo My B IIpolleca Ha InpoektupaHe Ha [IBP, BB3 ocHoBa Ha
oIrpesieA€HaTa 3aBHCHMOCT MeXKAy HaOAIOOaBaHOTO BB3AEHCTBHE, PA3CTOSHUETO
[0 oxXpaHsSBaHUdA OOEKT M MacaTa Ha 3apsga OT B3PHUBHO BEIECTBO, B3PUBABAHO
B €IUH UHTEPBaA Ha 3aKbCHEHUE;

e MOHUTOPHHTI U IIEPUOAUYHH H3MEPBaHHUS Ha Te3W BB3AEHCTBUS CBC
cIleqMaAu3UpaHa araparypa, aHaAu3 Ha pe3yATaTUTe U IIpH HeoOXOOUMOCT,
aKTyaAu3alds Ha MaTeMaTHdYecKa 3aBHCHMOCT M KOPEKIIUS Ha IIapaMeTpuTe Ha
[1BP.

3.2.30HH Ha B3pHBHO-CEH3MHYHO B'b3Z€HCTBHE Ha B3pHBA

Ille 6'I:»J_Ie AHaAAU3HUPaHO CEU3MHUYIHOTO BB3AEHUCTBUE Ha B3pHUBa B TaKa HaAp€4YC€HUTE 3O0HH
Ha: aKkmusHoO 83pueHo-ceusmuuHo e'b3deﬁcmeue; bnruska u oaneuHa. 30HaG Ha




CEU3MHUYHOTO AEUCTBHE HA B3puBa:

a.30Ha Ha aKTHBHO B3pHBHO-CEH3MHYHO B'h3AeHCTBHe Ha B3puBa (3ABCB)

H3caenBaHusa B Aa0OpaTOPHHU U B PEaAHH YCAOBHS Ha AEHCTBHETO HA B3pHUBA B CKaAHA
cpena mpu B3pUBsIBaHe Ha C(hepHUUeH U YABAXKEH 3aps [7] ca ycTaHOBEHU HAKOHU OOIIU
3aKOHOMEPHOCTH IIpHU (POPMHUPAHETO Ha CEU3MHUYHHUTE BBAHH, T'€HEpPHpPaHU OT B3pHUBA.
Cuura ce, d4Ye 30HaTa 2 Ha €AACTUYHO-HAIIPETHATOTO ChcTogHUe (pur.3) okasBa
3HAYUTEAHO BAHSHHE Ha IIapaMeTpUTe Ha BB3HUKBAIIUTE BHOpallMu B 30HA 3 (30HA Ha
HeyIIpaBASIeMO pas3pylliaBaHe).

duezypa 3. Cxema Ha Oelicmeue Ha 83pusa Ha 3apsi0 om BB: a) Ha cpedomouer 3apsod; 6) Ha
yobaKkeH 3aps0 8 pabomHo cmbvnano:1-30Ha Ha cmaukeare; 2- 30HA HA eSlACMUUHO-HANPEe2HAMO
cvemosiHue; 3-30Ha HO HeYynpasasemo pa3pyulasaHe Ha macusa; 4 — 3oHa Ha ocmamwbvuHume
degpopmayuu.

Pa3MepBhT raasss € IPOIIOPIIMOHAAEH HA MacaTa Ha B3PUBSBAHUS 3apsal B €IUH UHTEPBaA
Ha 3aKbCHEHUE:

Y3apas — 5.8.Q0.38 9 m (3)

KBAeTO: Q — Maca Ha 3apgaga oT BB, B3puBaBaH B €IUH HHTEPBaA Ha 3aKbCHEHHUE;
PanuyceT Ha 30Harta 4 (PHUT. ) ¢ ocTaThbUYHU AedopMallli Ton € B paMkure Ha (0.5-0.6)
oT paguyca Ha 3ABCB. Ot raegHa TodkKa Ha OoXpaHa Ha MacHBa U3BBH KOHTYPUTE Ha
nobuBHuTe paborun B UII, 3a wu3gHCcAgIBaHETO Ha TO3H IIApaMeThp IIpHeMaMme
MaKCHUMaAHaTa CTOMHOCT Ha Koe(HUIlNeHTa:

ro;[ = 0.6. Yo . m (4)

0.0npeneassHe pPBHKOBOAHATA CKOPOCT Ha BHOpamHH Ha OXpaHsABaHH
CTPOMTEAHH KOHCTPYKIHH B OAH3KaTa H ZaAedHaTa 30Ha
OmnpeneAsHeTO Ha PBHKOBOAHATA CKOPOCT Ha BHOpallMd 3a OXpaHsSIBAHUTE OOEKTH B
OAuM3KaTa U JasedHaTa 30HA Ha CEU3MHYHOTO BB3AEHCTBHE Ha B3pHUBA Ce H3II0A3BA
MeToaAuKa (4], KOATO OTYHUTA peaulla XapaKTepHH (aKTOpPU 3a YCAOBUATA HAa
B3pUBABaHE, KaTO: CKOPOCT Ha pasmpoCTpaHeHHe Ha HaOAbXKHaTa BbAHA B MacHBA,
OTCTOSIHUE OT B3PHUBAa, IIEPHUOAUYHOCT Ha B3PUBABAHUSATA, ChCTOSHUE HA OXpPaHSIBaAHUS
00eKT:

Vp = Vo.Ka.Ke. Ky, mm/s (5)

KbOeTo: V, — HEKOpUTHpaHa BepTHKaAHa BBPXOBa CKOPOCT Ha BuOparuu, V, = Cp/65,
mm/s;

Cp — CKOPOCT Ha pas3lIpoCTpaHeHHe Ha HaAABbXKHATa BBbAHA, U3MepeHa B MACHBA,

m/s;

K4 — dakTop oTumTaln pascrogHuetro (R) oT MacToTo Ha B3pUBa 40 OXpaHSIBaHUS




00EKT 3a CKaAH:

o 8 bnuskama 30Ha - R < 350 m - Kq= 2,57.R042 — B cay4as ToBa € 30HaTa C
6bp30 3aTHXBaHE Ha aMIIAMUTyAaTa Ha CKOPOCTTa Ha BHOpaluu.

o 3a daseuHama 30Ha - R 2 350 m - Kq= 0,22 — B Ta3u 30Ha 3aTHUXBAHETO
ocTaBa OTHOCHTEAHO IIOCTOSTHHO U 3HAYUTEAHO I10-0aBHO B CpaBHEHHUE C
OAm3KaTa 30HAa.

K¢ — oryuTa nepuoauyHoCTTa Ha BB3AeucTBHE: K¢ = 1 nIpu eqHOKpaTHU B3PHUBABAHUM,
K: = 0,75 n1pu TeXHOAOTHYHU B3pUBSBaAHUS Ha KapUepH U MUHU;

Kx — dpakTOp Ha KAa4eCcTBOTO Ha KOHCTPYKIHUATAa Ha oxpaHaBaHUs 00eKT: K= Ky.Kn
Kb — KOHCTpYyKIIMS Ha o0ekTa (0OTHeCeH KbM 4 Kaaca);
Km— oTunTa BUAa Ha CTPOUTEAHUS MaTepHaa (OTHECEH KbM 4 Kaaca).

B.OnmazBaHe Ha MacHBa OT OCTaTh4HH aAedopMaIlHH BCAEACTBHE Ha
B’h3AE€HCTBHETO Ha B3pHBa
HepaboTHHTE OTKOCH U CThIIara B KapUepUTe U OTKPUTHTE MHHH TpdabBa na 3arasdar
yCTOHYMBOCTTA CH 3a IBABT Ilepuo oT BpeMe (5 — 10 u moBede roguHu). B Tasu BpB3Ka,
eqHa OT OCHOBHHUTE 3a[adHy, IPU A0OMBa Ha ITOAE€3HH H3KOIIAeMH II0 OTKPHUT HAYUH, € 1a
He ce OOIIyCHE HaTpyIIBaHe Ha OCTaThYHHU AeopManuy B MacHUBa, KOUTO T'H U3rpaxKaa.

F'oneMuHaTa Ha agedopMalUMUTe B MacHBa Ce€ OIpeleAd C OTHOIIEHHETO Ha

MaKCHMaAHaTa MacoBa CKOPOCT V KBbM CKOPOCTTa Ha pas3IlIpoCTpaHeHHe Ha HaOABbXKHATa

BBAHA Cp, [8]:
14

8=C_p ’ (6)

YcraHoBeHO €, ye Ha rpanunara Ha 3ACB [8] ca perucrpupaHu gedopMaluu & =
0,00016, 1 B Ta3u BpBb3Ka 3a 0e30IIaCHO B3pPUBSIBaHE B pa3rAekKJaHUd CAydal e IIPHUeTo
opu:

V < 0,0001.C,. (7)

4 . EKIIEPHMEHTAAHH B3PHBHH PABOTH

B usmeaneHue Ha [orosopa, Ha 28.09.2021 r., B IpUCBCTBUETO Ha IIPEACTaBHUTEA Ha
KOC-MBP, 0e wu3BBPIIEHO EKCIIEPUMEHTAAHO B3pHUBdABaHEe B TpPaHHIIUTE Ha
KoHIlecuoHHarTa ol Ha WII nmo nmpeaBapuTeaHo usrorBeH [Ipoekt 3a [1BP, omobpeH u
chraacyBaH B CHOTBETCTBHE C H3UCKBAaHUSATA Ha AedcTBallaTa HopMaTuBHaA 6asa.

ExcniepumentasnuTe [IBP 0saxa n3mbAHEHH B palioHa Ha NPOEKTHHUA HoOuBeH 6A0K No 4
(122) ma UIl mexay npoyuBaTeaHU coHmaxku NeNe C-9 u C-10, KpaeTo ce IIpeaBUKIAA
nobuB Ha 3apaBu rpaHuTU c [IBP u nebeanHarta Ha U3BETPEAHd CAOH Ha IOBBHPXHOCTTA
e muaumaaHa ([Ipua.l a u [Ipua.l 6).

3a 11eAuTe Ha TEOPETUKO-€KCIEePUMEHTAaAHUTEe paboTH 0sxXa HNpeaBapUTEAHO HPOOUTH 7
Opos TecTOBH B3PUBHH COHAaXKH. [lo BpeMe Ha HU3II'bAHEHHETO HA €KCIIEPUMEHTAAHHTE
B3pHUBIBAHUsA, 3apekJAaHeTO0 UM B3pPUBIBAHETO Ha COHOAXKHUTE Ce€ IIpOBEae
HEIOCPEACTBEHO CAel aaHaA oOMAeH ABXKA B paifioHa, IPHU KOUTO B3PUBHUTE COHAAXKHU
0sixa YaCTUYHO 3aII'bAHEHU C BOJA U IToyBaTa B patioHa Oe Mokpa (Tada.l).




Tabruya Ne 1

daKTnuecKa BucounHa Maca Ha

Etan Conpan Abn6ounHa | BOoAeH CTbnb 3apAaga
Ne m m kg

1 TC1 13.7 6.4 56p.x1.26

TC2 13.7 7.0 56p.x1.26

1 9.9 1.2 16.7

2 10.1 1.7 16.7

2 3 9.8 1.5 16.7

4 10.1 1.4 16.7

5 10.1 14 16.7

KoopouHaTuTe 3a MECTOIOAOXKEHHETO Ha B3pPUBHUTE COHOAXKU U I[IO3UIUSTa Ha
reopoHHTE Ha cemsMorpaduTe ca TOYHO 3aCHETH OT Treofe3ucT c rnomorrra Ha GPS
(ITpua.2).

[Tpu opa3mepsBaHeTO Ha B3PUBHHUTE paboTu B IIpoekTa Oe IIpeaBHAEHO HM3CAEIBAHETO
Ha BB3AeHCTBHETO Ha B3pHBAa Ha 3apsdAuTe Aa IIpoTede B yCAOBHUS Ha ,Kamydaer” — 6e3
paspyliaBaHe U U3XBBPASHE Ha paspylleH CKaieH MaTepuaa KbM OTKpHUTaTa
IOBBPXHOCT.

OBomHEHHUTE B3PUBHU COHOAXW, MOKPHUAT MacCHUB U B3PHUBSIBaHETO Ha 3apgauTe or BB
Ha KaMy(QaAeT rapaHTUpaT, 4Ye pe3yATaTUTe OT H3MEPBAHETO ca IIOAYYEHH IIpH
MaKCHUMaAHO BB3MOXKHO CEM3MHUYHO BB3AEHCTBHE Ha B3pUBa.

ExcnepuMeHTaAHOTO B3pHUBABaHE Ce IIPOBele Ha 2 erana:

Eran 1 — PecucmpupaHe Ha napamempume HA 83PUBHO-CEUIMUUHOMO 8b3delicmaue upes
2eHepupaHe HA MHO20MOUKO8U B3PUBHU UMNYACU 6 peanHusl CKAleH Mmacug om
83puesieaHemo Ha pascpedomoueHu MALOMOULHU 3aPAOU.

BapuBHUTE paboTH ce IIpoBemoxXa IIPU CAeqHATA IIOCAemoBaTeAHOCT: [IpoBepka Ha
CBCTOSSHHETO U H3MepBaHe (aKTHdYecKaTa [IbAXKHMHA Ha [ABaTta 15 m COHIaKH.
H3rorBssHe Ha pa3cpemoTodeHUTe 3apdau oT BB, cbecrosimm ce oT mo 5 6p. MeXXIUHHU
3apsaau BCceKHU. Bcekn MeXamHeH 3apsng € ¢ maca 1,26 kg u e cwecraBeH ot mo 3 6p.
O6ycrepu Tun D5-450 (c maca 420 g), mpou3BoncTBo Ha ,/dyHaput“, Pyce (dur.4). 1o
BpeMe Ha 3apexKIaHETO CTPUKTHO CE CAelsiXa U H3MepBaxa IIapaMeTpHuTe Ha 3apsauTe:
MECTOIIOAOXKEHME Ha 3apsAuTe B COHOAXKUTE 10 BUCOYNHA, IBAKUHA HA MEXIUHHUTE U
ropHata 3abuBKa. MapkupaHe Ha BBAHOBOAWUTE Ha 3apsgauTe 3a rapaHTHpaHe Ha
IIpaBHAHATa UM IIOCAEAOBATEAHOCT Ha B3pHUBdaBaHe. [locTaBsgHe Ha OIIPEAEA€HUTE B
IIpoeKTa MecTa Ha ceusMmorpaduTe MU BKAIOYBAHE B pPEXHUM ,[OTOB 3a 3aluct.
BapuBgaBaHe Ha ABaTa T€CTOBHU B3PUBHU COHIAXKU;




Dueypa 4.H3zomeaHe Ha mexOuHeH 3apsid om 3 6pos 6ycmepu mun D5-450

Eran 2 - PeecucmpupaHe HaA napamempume HA CEeU3MUUHOMO &b3delicmeue Ha 83pued,
2eHepupaH om 2pyna 3apsou, no MoOeaa Ha MexXHOJ02UUHUME 83PUBIBAHUSL, Nped8UdeHU
npu 6woewama exkcnaoamayust Ha HII.

BapuBHuTEe paboTu ce IIpoBemoxXa IIPU CAeAHATa II0CAeIOBaTeAHOCT: I[IpemecTBaHe Ha
ceusMmorpaduTe Ha OIIPEAECACHUTE MO3UIIMU 3a 3alUC Ha BTOpaTta rpyna 3apdaau (S op.
B3PUBHH COHAaXXH C ababoumHa 10 m). [IpoBepka Ha CBHCTOSHHETO U H3MepBaHe
dakTUUecKaTa IBAXKHWHA Ha coHmaxkuTe. [lopagu Haan4yueTo Ha BoJa B COHOAXKUTE,
3apanuTe 0sgxa H3rpageHu BBB popma ,rupAgdHA” ¢ enHa Huinka I u BogoycToH4YuBO
naTpoHupaHo emyacuoHHo BB tun “Powergel Magnum®, npousBoacrso Ha ,,OpukaMen”,
[Taparopumie, ¢ Maca Ha 3apgana B enuH coHpaxk 16,7 kg (Pur.5). [lo Bpeme Ha
3apekIaHeTo, TOYHO Ce€ CAesIXa U Ce 3alucBaxa BCHUYKH HEOOXOAWMH 3a HM3CAEIBAHETO
nmapamMeTpu: MOBbAXKHHA Ha 3apdnaa, AbAXKHHA Ha 3abuBKaTa, Macata Ha 3apszaa.
Cppp3BaHe Ha B3pUBHATa Mpe¥Xka, BKAIOYUBaHe Ha ceusMorpadgure 3a 3alduc u
II0CA€IBAII0 B3PUBABAaHE Ha 3apsaauTe.

Quaypa 5.3aps0-,2upnsaHd” om nampoHupaHo emyrncuoHHo BB mun Powergel MAGNUM



Ba perucTpupaHeTo Ha CTOMHOCTHUTE Ha CTPAHUYHOTO BB3AEHCTBHE Ha B3pHUBa ca
M3M0A3BaHHU 2 6posa crienuasu3upaHu ceusdmorpadpu tun MiniMate Plus cepuga III (dwur.
0), mpousBoAcTBO Ha ¢upma Instantel, Kanama. Bceku otT ceusmorpacdure e
KOMIIA€KTOBAH C €QUH TPHU-aKCHaAeH reooH WM eauH MUKpPodoH. [IBaTa cem3amorpada
ca KaAuOpHpaHU OT OTOPHU3UPAaH IIpeacTaBuTeA Ha Instanel nmpe3 m.HoemMBpu.2019 T.

Queaypa 6.Ceusmoepagp mun MiniMate Plus

CodTyepHOTO IPHAOKEHHE KBM CEN3MOrpadUTe II03BOASIBA U3TOTBAHE Ha IIPOTOKOA 3a
BCSIKO PETHCTPHUPAHO CHOUTHE C MOAPOOHA MHGOPMAIINL 34 [IOAYIYEHHUTE PE3YATATH,
rpaduYHO IIPEeACTaBsIHE Ha CEU3MOTIPAaMUTE U MECTOIIOAOKEHHUETO Ha T€3H CTOMHOCTH
CIIpgMoO HU30paH OT oBede OT 25 MEeXAYHAPOAHH CTAaHAAPTH C AOIyCTUMHUTE CTOHHOCTHU
Ha Bubpanuu. 3a EC Hali-ipeAnIoYnTaHUST HOpMaTUB € HeMcKuaT crannapT DIN 4150,
KOMTO ce IIoA3Ba U IIPH U3MEPBaHULATA C IIocodeHaTa amnaparypa (dur..7, 8).

S5.PE3YATATH OT B3BPUBHO-CEH3MHYHOTO H3MEPBAHE

OT U3II'bAHEHUTE €KCIIEPUMEHTAAHN B3pUBSBAHUS B Peas€H CKAA€H MacHUB B KOHTYPUTE
Ha KOHIleCHOHHAaTa naol Ha HIl, cnennaan3upanHaTa B3pUBHO-CEU3MHUYHA arlaparypa e
perucTprupasa 3anucu u 3a aBere B3puBaBaHud (Eran 1 u Eran 2). [IpoTokoauTe cbC
3alluCUTE Ha IIapaMeTPH Ha B3PHBHO-CEU3MHUYHUTE CBHOUTHUSI, PETHUCTPUPAHU OT
amapartypara, ca IpencraBeHu Ha dur. 7 u ¢ur.8. OT reoge3udecKUTe 3aMepu U
u3MepBaHUSATA Ha [TbAXKUHATA Ha 3apdauTe M 3a0uUBKaTta, ca OIIPEAEeA€HU TOYHHTE
Pa3CTOSHUA OT BCEKU 3apdll B COHAaXKUTe n0 reodoHa Ha ceusmorpada ([Ipua.3).




E= Instantel Event Report . XHIPEKC - 001

IDatedMinme Vert at 16:50041 Septernber 28, 2021 Serial Number BE13186% 10.72-8.17 MiniMate Plus
[Trigger Source =o: 1.250 mmd's, Micc 13000 padil) Battery Lewel 6.2 Volts

IRange G 254.0 mmmv's Unit Calibration Movember 14, 2019 by Datum Monitoring
IRecond Tine 325 sec (Auto=15=c) at 1024 sps File Nams= CHAaEIEBA SHD
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EZ Instantel

Diate/Tinmee Tram at 17:17:29
Trigger Source Geo: 1.250 momd's, Micz 13000 pa(L)

28, 2021

Event Report

Serial Numiser
Battery Lewel 6.3 Volts

W XHIPEKC - OGO

BE12186 W 10.72-8.17 MiniMate Plus.
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G 2540 s

Unit Calibration Movember 14, 2019 by Datum Monitoring

Record Tinmee 275 sec (Auto=15=c) at 1024 sps
Job Nurmbser: 1

File Namse ONEEEBC. 1FD
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Extended Notes u

Microphone Linear Weighting
PSPL 1275 pad(L) at 0.188 sec
ZC Freq 5.3 H=

Channel Test Fassed (Freg = 20.5 Hz Ammp = 558 mv |}

Tran Wert Ling
5.842 10,20 0.308
ZC Freq 27 4 28
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0445 0384 D483
Passed Passed Passed
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Owerswing Ratio 3.4 3.3 38

Peak Vector Sum 1141 mm's at 0,044 sec
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Velocity (mmis)
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5.1.3aBHCHMOCT MeXAy NPHBEAEHOTO PAa3CTOAHHE M MacoBaTa CKOPOCT Ha
YacTHIHTE

C mowmomrra Ha codTyepa KbM ceusmorpadure, 0saxa o0paboTeHH pe3yATaTHUTe Ha
PETHUCTPUPAHUTE B3PUBHO-CEU3MUUYHHN BB3AEHUCTBUS Ha BCHYKH 3apdanu or Ertam 1 u
ETam 2 u e u3BegeHa 3aBUCHMOCTTA Ha CKOPOCTTA Ha BHOpanuuTe V OT NPUBEAECHOTO
pa3crogHue SD (1.3.1.B gokaana):

V = 251,1.(SD)-1-023  (8)

Ha cur. 9 e npexncraBeHa rpadukKata C PEeTHCTPUPAHUTE MAKCHMaAHU CKOPOCTH Ha
BuUOpanuu, TeHepUpaHH OT B3pUBa Ha 3apsgaguTe OT J[ABaTa eTama Ha
ekcnepuMmeHTarHuTe [IBP ¢ m3Bemenara 3aBucumoct Ha V (Peak Particle Velocity) ot
npuBeneHoTo pascrosHue (Scaled Distance).

Regression Line For TC1_TC2_SUMS5 COHD.SDF
95% Line Equation: V =251.1 * (SD)*(-1.023)
Coefficient of Determination = 0.674 Standard Deviation = 0.117
100':::'""""""""""""""""""""""""""""""‘

Peak Particle Velocity (mm/s)

1
10
Square Root Scaled Distance (m/kg*1/2)

IP STARATA KARIERA
28-09-2021

®uaypa 9. Mpaghuka Ha 3asucuMocmma Ha cKkopocmma Ha eubpauyuu om rnpueedeHomo pa3cmosiHue

C myHKTUpP € IIpeAcTaBeHa pPerpecHoOHHaTa KpHUBa OT cTaTHCTHYecKaTa obpaboTka Ha
pesyatatute. [IabTHaTa AMHUSA € KpUBaTa Ha H3BeleHaTa 3aBUCHUMOCT. OTMeCTBaHETO
Ha Ta3W KpPHUBaA CIPAMO IIOAyUYeHATa PEerpecCuOHHa AHHHA € C IIeA OCUTypsiBaHe Ha
BUCOKa CTeIleH Ha [OCTOBEPHOCT MHPH H3YHCASIBaHe/IIPOTHO3WpPAHE HUBOTO Ha
CEeU3MHUYHO BB3/elcTBHE Ha B3puBa (T.2.1. B mokaana).

M3BeneHaTa 3aBHCHMOCT OCUTYpPsiBa 0OEKTHBHA OCHOBA 3a:

° HpOI‘HO3I/IpaHC Ha B3PHUBHO-CECHU3MHYHOTO BAHWAHHE Ha B3PHUBHUTE pa6OTI/I B
3aBHCHMOCT OT PaA3CTOAHHETO R u macara na BB B3pHBdBaHa B €HMH HHTEPBaA
Ha 3aKBbCHEHHE,




e OmpeneasHe Ha OOIyCcTHUMaTa MaKCHUMaAHa Maca Ha 3apsga Q, B3puUBsSBaH B
€eOIWH HUHTEpPBaA Ha B3aKbCHEHHUE, MPH 3a4aJeHHU IIOCTOSHHH CTOWHOCTH Ha
CKOpoCTTa Ha BuOpanuu V ¥ Ha pa3CTOSHUETO A0 AaAeH 00eKT R;

e OmpenessgHe Ha pPa3CTOIHHETO R OT B3pHUBa [0 OXpaHdeM OOEeKT, IPU KOETO
B3pUBABaHEeTO Ha 3apsga Q B eaAWH HHTEpPBaA Ha 3aKbCHEHHE Ille TeHepupa
3aziaieHa CKOPOCT Ha BUOpanuu V.

5.2.CkopocT Ha pasnpocTpaHeHHe Ha HaAA'BXKHATa BbAHA B MaCHBa

C mea moaydyaBaHETO Ha KOHKPETEH pe3yATaT B peasHHd cKaseH MacuB Ha UII 3a
CKOPOCTTa Ha paslIpoCcTpaHeHMe Ha HaabXHaTa BBAHA, B €KCIIEpPUMEHTAAHUTE
B3puUBHU pabotu O6e H3II'bAHEHO €JHOBPEMEHHO B3pHBABAaHE Ha IIbPBUTE (IBHHUTE)
3apgaun B coHmaxu TCl um TC2 B Eran 1 u peructpupaHe OT amapatrypara Ha
CBh3JaJ€HUTE OT TAX B3PUBHO-CEU3MHYHU UMIIyACH. 3a MUHHMH3UpPAaHE Ha rpeukara oT
pasceiiBaHeTO BBHB BpPEMETO Ha HHHUIHUHpPAHE Ha 3apgauTre 0sxa H3I0A3BaHU
OeTOHATOpUTe OT KOHeKTopHu TUII SL-0, KOUTOo ca ¢ Hal-MaAKO OTKAOHEHUE BBHB BPEMETO
Ha B3pHUBdBaHe. [[eTOHATOpUTE ca OT €AHa U Chllla [TapTuaa, Iopaau KOeTo Ce CUuTa, 4e
TOBa OTKAOHEHUE € eQHO U CBIIO0 U 3a ABaTa 3apgga. lIpu MoHTHpaHeTo Ha B3pHUBHAaTa
MpexXKa, CTPUKTHO 0e CAeleHO MHUIIUHUPAIIHUAT UMIIYAC KBM [ABaTa AeToHaTopa aa Opae
noAaneH IpPH eaHa U ChIla ABAXKHHA Ha BBbAHOBoauTe uM. Cyura ce, 4e IIOAYYEHUAT
pe3yATaT € II0-IOCTOBEPEH 3a KOHKPETHUTE YCAOBHA Ha €KCIIEpUMEHTaAHUTEe pabdoTu,
OTKOAKOTO OIIpeNeATHETO Ha TO3U IapaMeThp II0 aHAAOTHUS OT AUTepaTrypara.

B Taba.2 ca mpeacTaBeHH H3YHMCACHHUTE CKOPOCTH Ha Pa3lpOCTpPaHeHHE Ha B3PUBHO-
cen3MHYHaTa BbAHA B MacHBAa II0 TPUTE KOMIIOHEHTH. 3a HyKAWUTe Ha aHaAN3a UHTEpeC
IpeacTaBAsIBa CKOPOCTTa II0 HaaabXHatTa KoMmIoHeHTa (Long), kKoaTo mepBa €
perucrpupaHa oT ceusMorpada, PeCcIeKTHBHO IIpefCcTaBAsSBa CKOPOCTTa Ha
pasnpocTpaHeHHe Ha HaaAbXKHaTa BbaHa Cp B MacuBa.

Tabauya Ne 2

KomnoH. CoHpax Ne TC1 Pasnuka TC2

Bpewme, (s) 0.006836 0 = 0.008789 0.0156
Long |PascTtosiHue, (m) r = 20,04

CkopocrT, (m/s) C, = 2280

Bpewme, (s) 0y = 0.010742
Vert | pascrostune, (m) r= 20,04

Ckopocr, (m/s) C, = 1866

Bpewme, (s) 0.008789 Oy = 0.007813 0.01660
Tran | PasctosiHue, (m) r= 20,04

CkopocT, (m/s) Ci = 2565




5.3.llapameTpH Ha 30HaTa Ha aAKTHBHO B3PHBHO-CEH3MHYHO BBb3AEHCTBHE
(3ACB)

B croTBeTCcTBHE C IIpeAcTaBEHHUSI METOAUYEH ITOAXOA B T.3.2.a) Ha HAcCTOdIIUA OOKAAM,
B TabA.3 ca mpeacTaBeHH H34YUCAeHHUTEe 10 opmyau (3) u (4), CBOTBETHO paguyca Ha
3ACB u Ha 30HaTa Ha OCTATBhYHHUTE AepopMallH IPU pa3aAndHa Maca Ha 3apdanaa oT BB,
B3pHBABaH B €IMH UHTEPBaA Ha 3aKbCHEHUE.

Tabruya Ne 3

Panuyc Ha 30HaTa
Maca na sapsina BB Paaunyc na 3ABCB c o}::'ra'r'bqnn
B €eAHH HHTEPBaA
Aedopmanuu

Q I'saece lon
[kg] [m] [m]

5] 10.7 6.4

7 12.1 7.3

9 13.4 8.0

11 14.4 8.7

12 14.9 8.9

15 16.2 9.7

20 18.1 10.9
25 19.7 11.8
30 21.1 12.7
35 22.4 13.4
40 23.6 14.1
45 24.6 14.8
50 25.6 15.4
80 30.7 18.4
100 33.4 20.0
200 43.4 26.1




3a meawTe Ha aHaAW3a U OIlEHKATa Ha BB3AEHUCTBHE Ha B3PUBHUTE pPabOTH BBPXY
MacuBa, ca oIpeneAcHU M (PU3UKO-MEXaHUYHHTE XapaKTEePUCTHUKH Ha rpaHuTta (Taba.
4). TIlapTHOCTTA ¥ CKOpPOCTTA Ha pas3npocTpaHeHHe Ha HaIabXKHaTa BbAHaA ca
mapaMeTpH, OIIpeeA€HH KOHKpPEeTHO 3a ycaoBudara Ha UII. OcTaHaauTe mnokasaTeAUu ca
3a/lalecHu II0 AUTEpaTypPHHU NAaHHU 3a rpaHUTH [8, 9]. B mocaemgHuaT pen e u3ducaeHa
pBKOBOAHATA (rpaHHYHATa) CKOPOCT Ha BHOpamuM 3a T'paHHUTA IIPH IIoAydeHaTa OT
aHaAW3a Ha pe3yATaTUTe CKOPOCT Ha pas3lIpoCTpPaHEHHE Ha HalabXHaTa BbAHA Cp B
MacHBa U M34YHCAEHATa IpaHUYHa necdopMmalius Ha rpaHuTa €. JlomycTtuMara CKOpOCT Ha
BHOpallMy Ha I'paHUTA CAeaBa Ja 0bae IIo-MasKa oT pbKoOBonHATA: Vzen< V p.

Tabruua Ne4

PH3HKO-MEXaHHYHH XapaKTEePHCTHKH Ha I'PaHHTAa
[IABTHOCT o) kg/m3 2700
SIKOCT Ha HATHUCK On MPa 117.7-255.0
SIKOCT Ha OII'BH Oo MPa 2.94
Moxya Ha FOHT E MPa 48069
I'panuyna nedopmaliua npegu £=0/E ) 0,0000612
paspyliaBaHe
CKOpOCT HA HAMA. BbAHA Co m/s 2280
PvKOBOAHA CKOPOCT HaA Vp = £.Cp mm/s 139,45
BUbOpauu

6.JOITYCTHMH B3PUBHO-CEU3MHYHH Bb3IENCTBHUS

JoIIyCTHMHUTE B3PHUBHO-CEM3MHUYHHU BB3AEHCTBUSA 3a parioHa Ha UII ca ompenmeaeHH 3a
OXpaHABaHUTE 00EKTH, KAKTO CAEIBA:

1. HanoumeneH KaHan

PrkoBomHATA CKOPOCT Ha B3PHUBHO-CEM3MHUYHH BHOpanuM 3a ONa3BaHETO Ha
HarouTeAHUs KaHaa (dpur.10) e uzgucaeHa no popmyaa ().

Tabnuua Ne5
Pa3sctoaHue | Mapametpu npu C,=2280 m/s Vv
Ob6eKT R Vo Kd Kt Kk P
m mm/s - - - mm/s
975 35.08 0.22 0.75 1.2 6.95
HanouTteneH KaHan
Ki=KmKp : Km=1.0-uHdycmp.koHcmp.; Kp=1.2-HeapmupaH 6emoH
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WUMN"Crapara kapnepa”
s 974.71m

. Hanowutenen kaHan

cbuzypa 10. MuHUMAQIHO OmMcmosiHUe Ha HAanoumeJiHust KaHaul cnpsmMo KOHUEeCUOHHUsL KOHmMyp Ha
uii

Cnopen Hemckudg crangapT DIN 4150! [10], momycTuMaTa CKOPOCT IIPH YeCTOoTa Ha
Bubpanuute 10 no 50 Hz, B KOHTO AUana3oH ca U PErHCTPUPAHUTE YECTOTH OT
H3MepBaHETO B peaseH MacuB B KoHTypuTe Ha UII (dur. 9 u dur.10)

® UHIYCTPUAAHU KOHCTPYKIIMH € B rpaHUuIiTe: Vzon= 20 mo 40 mm/s,
e 34 XXUAUWIIHU CIPaay € B TPAHUIIUTE: Vzor= 5 0 15 mm/s,
e 33 BHCOKO YyBCTBUTEAHHU KOHCTPYKIIHHU: Vizon= 3 mo 8 mm/s,

2.ITodsemHo 8o0HO msano (IIBT), Bamanauiickomo depe, 10KaleH epo3uoHeH basuc

[IpenBum Ha TOBa, 4e B Oamzoct mo MII He ca ycTaHOBEHUW HU3TOYHHIIM HaA ITOA3EMHH
Boau (T1.2.3.), omas3BaHeTO Ha Te3H OOEKTH OT BPEAHOTO B3PHUBHO-CEU3MUYHO
BB3AECHCTBHUE C€ CBEXJa [0 3aJadara, Aa He Cce JOIIyCHAT IIPOMEHH B CTPyKTypaTa Ha
ckaanHuda macusB (I[IBT) u3BbH KOHLleCHOHHHA KOHTYp Ha HII, cBBp3aHU C ecTrecTBEeHaATa
MHUrpalyd Ha IIOBBPXHOCTHUTE MU IIOA3EMHHTE BOAM B paloHa. B Tasu BpB3Ka,
JOIlyCTHMAaTa CKOPOCT Ha B3PHBHO-CEM3MHUYHH BHOpamuu 3a oIlla3BaHETO Ha MacHuBa ‘
U3BBbH KOHIIECHOHHUA KOHTYp Ha UII caenBa na e mo-HHCKaA OT OIIpeAeAcHaTa TakKaBa 3a
rpaHUTH (Taba.4)

Vaoon.< 139,45 mm/s (9)

1 Hait-LuMpoKo 13NoN3BaHUAT HOPMATUB BbB B3puBHaTa npakTuka B EC v apyru cTpaHu



3.0mkrocu Ha HepabomHume cmwbhaaa Ha Kapuepama

B TabA.6 e wu3umcaeHa no dopmyaa (7) pBHKOBOOHATA CKOPOCT HA BHOpalUMU IIPU
Pa3AMYHO pPa3CTOSHHE OT MSCTOTO Ha B3pHBa, KaTo 3a 0e3omacHa TrOAeMHHa Ha
nedopMalluuTe B MacuBa € B3eTa CTOMHOCTTa Ha IpaHHU4YHa AedopMaliysg 3a TpaHuTa
(raba.4). 3a HyKauTe Ha aHasW3a Ha Bb3AeHCcTBHE, IPHU H3YHUCAEHHATA € OTYEeTeH U
KoedpunimenTa Kq Ha 3aTuxBaHeTO Ha BB3nedcTBHeTo (T.3.2.6) C yBeamuaBaHe Ha
Pas3CTOSHHETO OT B3pHUBA.

Tabnuya Ne6

Omna3BaHe YCTOHYHBOCTTA Ha
OTKOCHTE Ha HepaGOTnnTe CT'BIIaAQ
Pascrosguue | €=0.000061
Obekr |3oHa R Vp
m mm/s
S ) 10 136.34
T © N
= S & 15 114.99
g & 1S 20 101.90
[ ER) <O .
§ § o & 30 85.95
5 s 5 50 69.35
e o 75 58.49
52| fg -
8 % § E 100 51.83
g <3 150 43.72
© £ 5 200 38.74
© 350 30.70

I[Ipu omnpeneasgHeTo Ha 0€30IaCHOTO B3PHUBHO-CEM3MUYHO BB3AEHCTBHE BBPXY
HepabOTHHUTE CTHIAAA B KapuepaTa ce B3eMaT [OPEeABHI CACTHUTE [IapaMeTpH:
PAOUYCUTE Tsance U Tox Ha 3ACB (1aba.3), ppKOBOAHATA CKOPOCT HA BHOpAIIMUTE 3a
rpaHHUTa U Pa3CTOSHUETO Ha HepabOoTHUTE CThIlara M0 B3puUBa (Taba.6).




7.JIPOTHO3HH CTOWHOCTH HA B3PHUBHO-CEU3MHYHH
BHBPAITHHA

3a olleHKaTa Ha B3PHBHO-CEHM3MHYHOTO BB3AelcTBuUe Ha [IBP BBpxXy oxpaHaBaHUTE
00eKTH € HeoOXOoUMO [1a Ce CPaBHAT AOIIyCTHMHUTE B3PUBHO-CEU3MHUYHH HATOBapBaHUS
3a  OXpaHABaHHUTEe OO0EKTH C IIPOTHO3HHUTE BB3AEeHCTBHUsd, oOIpeneseHH Ha 0a3sa
IIOAYYEHUTE PE3yATATH OT PETUCTPUPAHUTE UM CTOMHOCTH OT HU3BBPIICHUTE
ekcriepuMeHTaaHU [IBP B peaaHuda ckaaeH MacuB B KOHTypute Ha UII.

Ba 1eaTa C Hu3BeAeHATa 3aBUCHUMOCT (8) ca H3YHCAEHM IIPOTHO3HUTE CKOPOCTH Ha
B3PUBHO-CEM3MHUYHHUTE BUOpAIIMH IIPU Pa3AMYHH Pa3CTOSHUS M (PUKCHpaHa Maca Ha
3apsga IPU CAETHUTE YCAOBUL:

7.1.B3pHBHO-C€EH3MHYHO BBh3AeHCTBHEe BBHPXy MACHBAa B XOPH3O0HTAAHO
HaIpaBA€HHE

Pasraexxna BB34efiCTBHETO Ha B3PUBHO-CEM3MUYHATA BBAHA, TeHEpUpPaHAa OT €Heprusrta
Ha B3pUBa OT LeAUd COHAaXKeH 3apan oT BB, GpoHTHT Ha KOATO ce pas3lpocTpaHsaBa B
II0OCOKa, TIIEPIEHAUKYAIPHO Ha HaOABXHATA OC Ha CoOHOaxXa. B caydasa mpu
H3YHUCACHHSTA Ca B3€TH 0[] BHUMAaHHE CACIHUTE YCAOBUL:

e Bucounna Ha paboTHUTE CThIIasa B KapuepaTta 10m;

e dukcupaHa Maca Ha 3apsgna caMoO OT €QUH B3PUBEH COHIAK, B3PUBABAaH B €qUH
MHTEpPBaA Ha 3aKbCHEHUE, (IPH B3pUBIBAHE HA COHAAXKUTE €IUH-II0 €I1H);

e H3uncaeHusTa ca U3BBPIIEHHW 34 CAEQHUTE CTaHOApPTHU [AUaMeTpPH Ha
npobuBHUTE KOPOHU di: 76 mm, 89 mm, 102 mm u 110 mm.

PesyaTatute ca npeacraBeHH B TabamdeH Bun B [Ipua.4 u rpaduaHo 3a OAM3KaTa 30HA
Ha BB3AelcTBUe (Mo 350m), ¢ (pyHKIIMOHAAHUTE 3aBUCUMOCTH 34 OTIAEAHUTE AUAMETPH
Ha coHmaxkuTe, Ha dur.11 u dur.12.

7.2.B3pHBHO-CEH3MHYHO Bh3A€HCTBHE BbhPXy MaCHBa B A'bAOCOYHHA

To3u acnekT ce oTHacd 3a OlleHKaTa Ha B3PHBHO-CEU3MHYHOTO Bb3aercTBue BHpPXY [IBT
U AOKAAHUS €PO3HOHEH 06a3uc B AbAGOYMHA (ITo4 KOHIleCHOHHAaTa maoIg Ha UII).

B mpAbGoumHa, 0 HAAABXKHATA OC Ha B3PUBHHUS COHOAXK, 32 pPa3ArMKa OT BB3AEUCTBUETO
B XOPH30HTAaAHA II0COKAa, B3PUBHO-CEM3MHUYHUTE BHAHU CE€ DE€HEpHpaT caMo OT ABbHHaTa
4acCT Ha YABAKEHHUS 3apg, ChIIOCTABHMAa C €EKBHBAACHTA M 110 AEMCTBHUE HA CPENOTOYEH
3apsa. B caygas, BBB B3pHUBHAaTa IIpaKTHKa 3a CPENOTOYEH 3apdl] Ce CYUTA YIBbAXKEH
3apsn ¢ ObAKHUHA 12-15 meTH auaMerbpa My. 3a IIeANTe Ha HACTOAIUS aHaAu3, 3a
H3YHCASIBaHE MacaTa Ha CPEeIOTOYEHUS 3apd/ € mprueTa MakKCHMaAHaTa IbAKUHA OT 15
II'PTH AUaMeThpa YMHOXKEHa C AMHeHaTa Maca Ha VI'bAKEHUS 3aps:

Q cpemor. — 15chm

PCSYATaTI/ITe OT H3YHCAECHHLATa Ha Vnpop. B ,ZI’I:A60‘-II/IH<’:1, CBIIO IIPpHU B3PHBABAaHE Ha
COANHHUYEH COHOAXKEH 3ap4d/n, ca IIPEACTAaBEHHU B HpI/IAS




+  dxk=76mm;Q1HHT=]
B dx=R9mm:Q1maT=4
4 dx=102 mm:QlunT}

dx=110mm;Q 11MHTH

Vo= 2191.6x°10%
Vipp=2036.4x 108
Yeo= 1783810
Vog= 1332.5x10%3

Puzypa 11.3asucumocm Ha npozHO3HAMA CKOPOCM HA 83PUBHO-ceUsMUUHU subpayuu V om
pascmosiHuemo R 0o 83pusa npu pukcupara maca Ha 3apsioa Q 8 eOuH uHmepsan Ha
3aKbCcHeHue npu usnonzeare Ha BB mun ANFO

Viro= 2530.9x-1023
V102 = 2351.7x°102
Vao= 2062.3x71023
Vo= 1769.8x103

dueypa 12. Basucumocm HA NPOZHOZHAMA CKOPOCM HA 83PUBHO-CeUIMUUHU subpayuu V o
paszcmosihuemo R 0o e3puea npu gpukcupaHa maca Ha 3apsioa Q 8 eOuH uHmMepa8asl Ha
3aKbCHEHUE NPU U3NO0A38AHE HA eMyacuoHHO BB




8.CPABHUTEAEH AHAAUW3 HA IIOAYYEHHUTE PE3YATATH IIO
OTHOILIEHHUE HA [OOIIYCTHMHUTE HHBA HA B3PHBHO-
CEU3MHYHO BBb3AEUCTBUE

OTpullaTeAHO BB3AeHCTBHE Ha B3pHUBHO-ceu3dMU4YHHUS ederr Ha I[IBP BBpxy
oxpaHgBaHHUTe OOEKTH, CAeBa [1a CE OYaKBa B CAydYaWTe, KOraTo IIapaMeTpPHUTe Ha TOBa
BB3/IEHCTBHE HAABHUINIABAT OOIIYCTUMUTE UM CTOHHOCTH 3a KOHKPETHHUH O0EKT.

N3xoxkgaKu OT YCAOBUETO, B3PUBHO-CEU3MHYHOTO BB3AeHCTBHE na He IIpean3BUKBa
IIPOMEHH B CTPyKTypaTa Ha MacuBa (Ha I'PaHHUTHUTE) U3BBH KOHIIECHOHHUS KOHTYpP Ha
UTI, Heob6xXonquMOCTTa OT OXpaHa Ha OTKOCHUTE B KpaWHHS KOHTYpP Ha KapHepara, KaKTo
U TOBAa, Y€ MECTOIIOAOXKEHHETO Ha AOKaAHHUS €pPO3HOHEH 0a3uc e Ha 35m o KOHTYPUTE
Ha UIl B apabGounHa, CpaBHEHUETO 3a BB3MOXKHU BpPEeIHU BB3AeHCTBHUS Ha B3PUBHO-
cen3MHUYHHA e(eKT Ha B3PUBHUTE paboTH e HalpaBeHO Hpu pascrosHue no 30m ot
B3pHBa IIPH MaKCHUMaAHaTa Maca Ha €QUHHUYEH B3PUBEH COHIAAXK, KOATO CE€ IIoAydaBa
IpHU 3apexkaaHe ¢ eMyAcuoHHO BB2. 3a HamouTeaHUsS KaHaA — Hall-MaAKOTO Pa3CTOSTHUE
OT KpalHHud KOHTYpP Ha nobuBHuTe paboru Ha UII no kaHasa e 975 m.

PpKOBOMHATA CKOPOCT Ha BUOpanMM 3a rpaHuTa Ha paszcrogHue 30 m oT B3pUBA, IPU
U3paBHsSBaHe AW Ha/BUIlIaBaHEe Ha KOSTO Ce OYaKBa yBeAWYaBaHe Ha CBIIECTBYBAIllU U
IosIBa Ha HOBU MHUKPO U MaKpo IIyKHATHUHU, €:

I'panuTH: Vp30m = 85,95 mm/s, (1aba.6)

[IporHo3HaTa CKOPOCT Ha BHUOPAIUHU Vipormzom, HU3YHCAEHA II0 opMmyaa (8), KOATO e
cpIIOCTaBUMA C Vp30m ITPH Maca Ha 3apdia B €OIUH MHTepPBaA Ha 3aKbCHEHUE €:

VnpornSOm-= 85,69 mm/s IIPH Qll-ll-l‘l:‘ = 110kg

[TapameTpuTe Ha 30HUTE HA aKTHUBHO B3PHUBHO-CEU3MHUYHO BB3AeHCTBUE IPU Qiuur= 110
kg ca:

rIo=34.6 m Tox. = 20.8 m (bopmyan (3) u (4))

1. Tlog3zeMHO BOAHO TaAO, bBaraamiickoro gmepe, HepaboTHHTE cTbhIasa (B
XOPHU30HTAAHO HaIlpaBAEHUE)

[IperaeasT Ha pesyaTaTuTe B Tabauiute oT IIpma.4, mokasBaT, 4ye IPH BCHUYKU OT
pasraegaHuTe AUaMeTPHU Ha B3PUBHHUTE COHOAXKH, IIpH padcTogHHe 30 m oT MICTOTO Ha
B3pHBa, IIPOTHO3HHUTE CKOPOCTH Ha B3PHUBHO-CEHU3MHYHHTE BHOpAaIlNHU, ONpEeAeAeHH Ha
6a3za MmacaTa Ha 3apgna IIpU BHCOYMHA Ha crboasoro 10 m, ca IIO-MaAKH OT
PPBPKOBOLHATA CKOPOCT Vp Ha rpaHHUTA.

Hati-Bucokara mporHO3Ha CTOWHOCT Viporu3om , IOoAydeHa npu auameTsp dk=110 mm u
3apsn or emyacuoHHO BB ¢ maca Qii0 = 91.6 kg, e ¢ 10%: mo-Hucka oT Vpzom Ha
rpaHuta: Vp3om=85,95 > Viporuzom=78,01, mm/s.

2 3a BCWYKM OCTaHanu W3YMCNIEHM MPOTHO3HM CKOPOCTM Ha B3PUBHO-CEM3MUYHM BuOpaumu 3a pasctosHue 30-m B [pun.d,
Bb3eNCTBIUATA LLE Ca NO-HUCKH.



OT npakTHKaTa € JoKa3aHo, Y€ IPpH B3pUBABaHe Ha B3PUBHU HoaeTa ¢ naoig 1000-3000
m? U BCEKH COHJAXK € ChC CaMOCTOSTEACH, CTaHAAapTEH HHTEepBaAa Ha 3aKbCHEHHES Ha
HeeAeKTpHUUecKaTa CHCTeMa 3a B3puUBgBaHe (KakBaTo ce npenBuxaa u B UIl), 2-3 no 4-
S COHOAa’KHU 3apsjga Cce B3pUBSIBAT C MUHUMAaAeH HHTEpPBaA (I0-MaAbK OT 3-5 ms), Ipu
KoeTo epeKTHhT ce NobAMzKaBa OO0 TO3M Ha €JHOBPEMEHHOTO MM B3pHBSBaHE, 0COOEHO
aKo Te ca 0AM3KO Pa3MO0AOKEHU €IUH 10 APYT.

OmnpeneaeHUTE paguycu Taascs U Tox Ha 3ACB, mnpu pasraexpgaHuda caydad Ha
B3pUBgABaHe Ha 3apdn ¢ Maca Quuer = 110 kg B enuH mHTEpBaa, AaBaT OCHOBaHUE, 3a
TOBa, 4Ye Npu nNpubauzkaBaHe Ha B3pUBHUTE paboTH Ha pascTogHHe 35 m 0 OTKOCHUTE
Ha HepaboOTHHTE CTbhIIasa, CAeABa [a CE B3eMaT CAEIHHUTEe MepKH 3a olla3BaHe Ha
TAXHATa YCTOUYUBOCT:

a.HamaasBaHe Macara Ha 3apsga B €IUH HHTEPBaA Ha 3aKbCHEHHE 3a HaMaAsdBaHe Ha
nocoyeHutTe pamuycu Ha 3ACB ¢ npubamkaBaHe KbBM HeEpPaOOTHUTE CTHIIAAA:
IpeMHHaBaHe KbM II0-MaAbK JUaMeThbp Ha COHAAXKHUTE; U3II0A3BaHe Ha Pa3CpeLoTOYeHU
3apaau. Macata Ha 3apsga ce olpenead 1o Taba.3, B 3aBUCHMOCT OT Pa3CTOSTHHUETO Ha
B3PUBHHUTE PaboOTHU MO0 OTKOCUTE HAU ce u34uucagBaTr paauycure Ha 3ACB mo dopmyan
(3) u (4);

6.Cp3maBaHe Ha 3alllUTeH €KpaH dYpe3 IMIPeABAPUTEAHO KOHTYPHO B3pHUBIBAaHE
(mpexBapuUTEeAHO €EKpaHUpPAHE) AU

B.KoMOMHaug oT ABara MeTona

r.Hamaagpaune obema Ha B3PHUBHOTO IIOA€ 3a MHHHMH3HPAHE Ha HETraTHUBHHUA ecbeKT Ha
€OIHOBPEMEHHO B3PHBABAaHE HAa HAKOAKO COHOAaXa B €AHMH HHTEPBAaA Ha 3aKBCHEHHE OT
3aCThIIBAHEC HAa CTAaHAAPTHUTE HUHTECPBAAHU.

B obobiieHrne MoxkKe Oa ce Kayke, 4e H3I'bAHEHHETO Ha MEPOIIPHUATHATa 3a Olla3BaHe
ycTOHYHMBOCTTa Ha HepabOTHHUTE CThIIasa, HAITBAHO YAOBAETBOPSBA HM3WCKBAaHUATA 3a
onaspaHeTo Ha MacuBa (Ha [IBT) usswH KoHTypuUTe Ha UIl oT BpegHOTO BB3AeUCTBUE HA
I1BP.

2. IloxgzeMHO BOJHO TSIAO, AOKAAE€H €PO3HUOHEH 0asHuc (B AbAOOYNHA)

CaenBaliku AoTHKaTa Ha I.T.1 (BB3AeHCTBHE B XOPHU30HTAAHO HallpaBaeHUe), B [Ipua.5
Hal-BHCoOKaTa CTOMHOCT HA Viporszom CBHIIO € ITpu auaMerbp dk=110 mm u cpemoTodeH
3apan or emyacuoHHO BB ¢ maca Q110 = 18,2 kg. [Nopaau pa3sanyHUI MEXaHU3bM Ha
reHepUpaHe Ha B3PHUBHO-CEHU3MHYHOTO BB3AEHCTBHE B MABbAOOYMHA, CpaBHEHUETO U C
Vps3om Ha I'paHUTa, T4 € 2,5 IbTH Ho-MasKa: Vpzom=85,95 >> Viporuzom=34,1mm/s.

MakcumaaHaTa Maca Ha CpPeaoTodYeHUs 3apsan, noaydeHa npu dk=110 e
Qcpe;[oTllO=18,2 kg

3a u33eMBaHETO Ha 3alacuTe OT Hal-IOAHHUA XOPHU30HT Ha HAXOAMIIETO, 3a ONa3BaHETO
Ha MacuBa U3BBH KOoHTypa Ha UIl B ppAGOYMHA ce ITpenopbyBa MHUHHMH3UpPaHe Macata
Ha CpeNoTOYeHHs 3apsn, CchoOpa3HOo Taba.7 HAM Oa ce HM3YHCAW 3a MHHHMAaAHUTE

3 Bceku COHAaXeH 3apsa C OTAeNeH WHTepBan Ha 3aKbCHEHWE Ha B3pUBSBaHe e CTaHAapTHA NpakTWka Mpu npunaraHeTo Ha
HeenekTpuyeckaTa ciCTeMa B kapuepute W OTKPUTUTE PYOHMLM, Thil KATO OCUTypsiBa BUCOKA CTEMeH Ha YnpaBneHue Ha B3PUBHMS
npoLec, MHoro JoGpo oT6uBaHe 1 pasapobsiBaHe Ha B3pUBSABaHIUS 06eM MacKB.




BB3MOKHH paauycu Ha 3ACB o dpopmyan (3) u (4).
3. HamouTeaeH KaHaa (CTpoUTEAHA KOHCTPYKIIHS 3a IIPEHOC Ha BOAA)

Hat#i-BucokaTa mM34ucAe€Ha IIPOTHO3HA CTOMHOCT Ha B3PHUBHO-CEHM3MHYHUTE BHOpaIUU 3a
pa3cTogHue 975 m, U3YHCAE€HA 110 U3BeAeHaTa 3aBUCHUMOCT (8) € Viporno7sm= 2,22 mm/s,
opu dk=110 mm wu 3apsamg or emyacuoHHO BB ¢ wmaca Q110=91.6kg (IIpua.4).
CpaBHeHHeTO # C PBHKOBOAHATA CKOPOCT 3a CTPOUTEAHATA KOHCTPYKIMS Ha KaHaaa
(rabA.5), mokasBa, ye Td € 3 II'BTHU IIo-MaaKa: Vp975=6.95 mm/s >> Vipormo7sm= 2,22
mm/s.

Tabruua Ne 7

Paauyc Ha
AduameThp Ha Maca na sapaaa 30HaTa C
BB B enunH Panuyc Ha SABCB
KOpPOHKAaTa repBaA ocTaThbYHH
Tun BB HHTEP Aedbopmauuu
dx Q Tsaece Ton
[mm] [kg] [m] [m]
110 13.7 15.7 9.4
102 10.9 14.4 8.6
ANFO 89 7.3 12.3 7.4
76 4.5 10.3 6.2
110 18.2 17.5 10.5
102 14.5 16.0 9.6
EMYACUA
89 9.6 13.7 8.2
76 6 11.5 6.9

Caopsamo Hopmurte 1o DIN4150 (Pazzmea 6, T.1), n3uucaeHaTa IPOrHO3HA CKOPOCT Ha
B3PHUBHO-CEU3MHUYHHU BHOpAIIUU VIOBAETBOPSIBA BCUYKHU M3UCKBaHUS 3a 6€30I1aCHO
BB3AeHCTBHUE, BKAIOUHUTEAHO U 32 BUCOKO YYBCTBHTEAHU KOHCTPYKIIUHU (IAPEHU
IIeHTPaAHu, PyUHHU, 3alIUTEHU KaTO KyATYPHO HACAE€ICTBO U IP.).

9.Bb3MOXHH S3AMBPCSIBAHHUST HA IIOASEMHHUTE BOAH OT
ITBP

CbBpeEMEHHUTE HWHAYCTPHUAAHU B3PHUBHU BeEIeCTBa, KOUTO Ce€ IpemaaraT y Hac 3a
3apexkaaHe Ha B3PUBHU COHAAXKU c nuaMeThbp a0 110 mm ca ¢ 6Au3bK 10 0 KUCAOPOAEH
fanraHC, C KOETO € MUHUMHU3HUPAHO OTAEASHETO HAa BPEAHU ra30Be NPU B3pHUBSIBaHE.

B UII ce mocouBa, 4ye TexHoaorusita Ha I[IBP ce chcTrom B mpobuBaHe Ha B3PUBHU
COHIAXKH, B KOUTO Ce U3rpaxkaaT 3apsau OT aMOHHEBO-CEAUTPEHN B3PUBHU cMecH [3].

Hai#i- mupoko m3moa3BaHaTa TpaHyAHpaHa aMOHHEBO-CEAUTPEHa B3pHUBHA CMEC BBHB
B3pHUBHAaTa IIpakKTHUKa, H3BeCTHa C nomyadpHoTo Ha3zBaHue ANFO (oT aHrAmicku
Ammonium Nitrate and Fuel Oil), e cmec Ha rpaHyanpaHa MOpbO3HA aMOHHEBA CEAHTPA
c nu3eaoBo ropuBo. CpaBHUTEAHO €BTHHA M CBIIEBPEMEHHO MOOCTATHYHO edeKTHBHA
opu Aob6HBa Ha IOAE3HH HM3KOIlaeMH B KapHepH, OTKPUTH U IIOA3€MHHU DPyAHUIM, HE

OIIaCHH IIO ra3 M Iipax.




1. BB3MOXKHU 3aMBbpPCABaHUL OT U3II0A3BaHE Ha Bomopa3TBopuMu BB

OcHoBHuAT HegocTtaThK Ha ANFO e HellHaTa XUTPOCKONIHUYHOCT. BB Bojla aMOHUEBUST
"Hutpat (AH) ce pasrBaps ¥ B3pHUBHaTa CMeC TyOH EKCIAO3WBHHTE CH KadecTBa.
Pasraegano kKaTo oTmeaeH Ka3syc, pa3TBapsHeTo Ha AH npu Haanwyue Ha BoJa BBHB
B3PUBHUTE COHAAXKH, Ch3aBa BIIEYATACHHETO 34 PHUCK OT 3aMbpCaBaHe Ha IIOA3€MHUTE
Boau ¢ HuUTpaTu. ChIIEBPEMEHHO CaMHST IIPOU3BOACTBEH IIPOIlEC M IIpaBHAaTa 3a
U3BBPIIBaHEe HA WHAYCTPUAAHHUTE B3PUBHU PabOTH He OOIyCKAaT HmomobeH HHIIUIAEHT,
nopagu TOAEMHTE IIPOU3BOACTBEHH 3arybu, KOHTO CAeABaT, KaTo HaIpUMep:
KOMIIPOMETHUpPAaHE Ha HalpaBeHUTE pa3xonu 3a IOoATOTOBKATa U 3apexXIaHeTo Ha
B3PUBHOTO IIOA€, HEOCBHIIIECTBEH MOOMB, HEOOXOAMMOCT OT IIOCAE€ABAIIO obe3ornacsBaHe
Ha  IIOAETO OT OTKa3aAu (meB3puBeHH) B3pUBHU MaTepHaAH, HETaTHUBHHU
aIMUHHUCTPATUBHU IOCAEAUIIH U T.H.

B Tasu BpB3Ka, IMpakTHUKaTa €, Ipeau 3apekaaHeT0o Ha B3PUBHOTO IIOAE, 3abAXKUTEAHO
Ia ce IpoBepsBa CHBCTOSHUETO Ha BCEKU B3pUBeH coHAaxk. [Ipu Haaudyue Ha BOja,
COHIOAXKUTE HAM CE€ OTBOAHABAT C Hnoaxondina MexaHusammud uAu ANFO ce 3ameHda c
BomoyctoiumBo BB. B wmomeHTa, KaTo BOAOyCTOWYHMBHU, HAaAM-YeCTO Ce€ II0A3BaT
eMyAcHOHHU BB, naTpoHHpaHHU HAHU C MEXAaHU3UPAHO 3apekaaHe.

2. Bbw3MmoxkHOCT OT 3aMbpCdBaHE€ Ha IIOA3EMHHTE BOJAKU IIPHM B3pHBdABAaHE Ha
COHOaXXH, 3alI’lbAHEHH C BOJA

3apexkmaHeTo U B3PUBIBAHETO HAa COHOAXKHU, 3al’bAHEHHU C BoAa IpPHU pa3paboTBaHETO Ha
HaxoOgumla IO OTKPUT Ha4YWH, KakBoTo e HWII, He mnpencraBagBa H3TOYHUK Ha
3aMbpCcaBaHe Ha MNOA3EMHHUTE Boau. HaawmumeTo Ha BoAga BBHB B3PUBHUTE COHIAXKU
OaarorpusaTcTBa 3a I0-e(PEKTHBHO H3I0OA3BaHE Ha B3pPUBHATA €HEPrHUd 3a IIOAE3HA
pabora. CrlIeBpeMeHHO, BHCOKaTa TeMIlepaTypa Ha B3pHUBa MHTHOBEHO H3IapaBa
BozaTa U Td Ce OTHeAsd B aTmocdepara, 3aeHO C OCTAaHAAUTE NPOAYKTH Ha B3pHUBA.
EAuHCTBEHOTO yCAOBHE € M3IIOA3BAHETO Ha BomoycTowuuBU BB, KkakTo € omncaso B T.1
Io-rope.

3. BB3MOXKHOCT OT B3amMbpCaBaHe HaA [IOA3EMHHUTE BOAM OT YHHIIOXKaBaHe Ha
HEB3PUBEHH 3apsaN UPe3 BOAHO IIPOMUBAHE.

B cayuyauTe Ha oOTKazaa, HEB3pUBEH 3apsi, B raaBa dYeTBbpTa ,\UKBHAHpPaAHE Ha
OTKazaAW 3apgaau” Ha agedicrBamudg [IpaBHAHMK 110 0e30IIacHOCT Ha TpyAa IIpH
B3pHUBHHUTE paboTH ca AaaeHU M3UCKBAaHHUA U YKa3aHHUd 3a 0e30I1acHO IpeogoAdBaHe Ha
T03:u TmTpobaeM. Ha.231, aa.6 Ha [IpaBHAHHKA TAaCH: ,upe3 pazmeapsiHe ¢ 800ad, Ko2amo
ce u3nosi3eam pasmeopumu 8b8 8004 83puUsHU seuecmea”. B caydas, B CBIIHUA TO3U YAEH
ce CchOBbpXKAaT Ollle HIKOAKO MeToZla 3a AMKBUANPAHU Ha HEB3PUBEHU 3apsiAy, OIIUCAHHU B
aa.1l, 2, 3, 4 u 5. KpM nipuaaraHeTo Ha pa3TBapsHe Ha BB oT HeB3puUBHUS 3apd/ CAeABa
[a ce NPUCTBIIHN, CaMO aKO € HEBB3MOXKHO [a Ce IIPHAOXKAT METOAUTE OT ITPEAXOMHUTE

AAHHEH.




10.3AKAIOYEHHE

10.1.Br3aelicTBHE Ha B3DHBHO-CEH3MH4YHHA e(PEeKT Ha B3IpHBHHTe paboTH

N3BBPIIIEHHUTE TEOPETHUKO-EKCIIEPUMEHTAAHU pPaboTH U CPaBHUTEAHUST aHaAAU3 Ha
pe3yATaTHuTe IO OTHOLIEHHE Ha OIIpeJeAeHUTEe NOIIyCTHMU HHBa Ha B3PHUBHO-CEU3MHUYHO
BB3OEUCTBHE 3a OXpaHsSBaHHUTE OOEKTH IIOKa3Ba, 4Ue IIPHAAraHeTO Ha TEeXHOAOTHS Ha
[IBP 3a mo6buB Ha rpanuTtu B UII Moxke ma ce mmpuaara 6e3 ma mMa HETATHUBHO B3PHUBHO -
CEeU3MHUYHO BB3AEHCTBUE BBHPXY IToA3eMHOTO BoaHO TsA0 ([IBT) m AoKaaHUS epo3UOHEH
0a3uc, PecCHeKTHUBHO BBPXYy MNOA3EMHHUTE BOAM B paiioHa Ha UII, BKAOYHUTEAHO H 3a
NMUTEHHO-O0UTOBO BOLMOCHAOAgBaHe. AKIIEHTH:

Onasearemo Ha ycmoiliuusocmma HA omkocume Ha HepabomHume cmwbnana Ha
Kapuepama, upe3 ynpasseHuemo HA paduyca HA 30Hama Ha aKMU8HO 83PUBHO-
ceusmuuHo gwv3oeticmeue (BABCB), e docmamwbuHo ycnogue 3a 6e30nacHO 83pUBHO -
cCeusmMuuHo 8v3oelicmaue U 8bpxy macusa Ha noozemHomo 8o0Ho msno (IIBT);

C npubnuxxasaHe Ha 83pusHume pabomu KbM KPAUHUSL OMKOC U KbM OBHOMO
(nocnedHust 0obuseH XOpU30HM) HA KOMI0B8AHA HA Kapuepama, U3Nnos38aHemo
HA COHOQIKHU 3apsidu C NO-MANBbK OUuaMembp, 20paHMuUpPa No-HUCKU cmoliHocmu
Ha ckopocmma HA 83PUBHO-CeUIMUUHUME 8UBPAUUU;

IIpunazarnemo HA cxemu HA UHUUUUPAHE, NPU KOUMO 8CeKU COHOA’XKeH 3apsi0 ce
83puessiea CbC camocmosimesieH UHmepaeasl Ha 3aKbCHeHUe, MUHUMUUPA 83PUBHO -
ceusmuuHus egexm Ha IIBP (maxuea cxemu ca U OCHOBHO NPeouUMCms8o Ha
Heeslekmpuueckama cucmema 3a UHUYUUpaHe ho OmHoOweHue Ha no-
egpexmueHomo ombusaHe u pa3zopobseaHe HA NOJSIe3HOMO U3Konaemo).

10.2.B3MOKHOCT 3a 3aMbpPCSIBaHEe Ha NMoA3eMHHTe BoaH ot IIBP

HNznroxeHOTO B pa3meA 9 Ha AokAaza MokKasBa, Y€ IpU U3MbAHEHHUE Ha TEXHOAOTHSTA Ha
OpoOUBHO-B3PUBHUTE PAabOTH, 3aMbPCABaHE Ha MOA3EMHUTE BOAU HE CE OUYaKBa.
AKIIEHTH:

Ilpu Hanuuue Ha 8oda 8b8 83pusHuUmMe COHOAXKU, 3apsidume ce uszpaxoam om
goooycmotiuusu BB;

Ilpu e3puesisaHe Ha 3apsidu 6 0800HEHU COHOAXKU HA 3eMHAmad NnoebpxXHocm,
gucokama memnepamypa HA 83pUBA MOMEHMAJHO s npespbuia 8 2a3000pa3HOo
cbCcmosilHue u € ocmaHaaume 2a3000pasHu npodykmu Ha 83pueda, usiuma 8
ammocgepama.
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12.IIPHAOXEHHS

IIPHAOXKEHHE Ne 1 a ITPOYYBATEAHH COHAAIXH 3A OIIPEONEASTHE
KA4YECTBEHHTE XAPAKTEPHCKH HA TPAHUTHTE B HAXOHIIIETO (HII)

ChcTaBsiHEe HAa NPOOH OT COHAAXKHATA SIAKA

[TpoGa Ne Conmax OT m o m

C-1 3,00 7,30

C-2 3,00 19,00

5 C-6 3,00 9,00

H3B6Tpel—11\ioF;all-IHTI/I c-7 6,00 9,00

C-8 3,00 5,00

C-11 3,00 17,60

C-12 4,00 6,00

C-1 7,30 24,00

C-3 2,00 5,50

s C-6 9,00 19,20

Caabo I/IsBel:IrgZA; fpaHI/ITI/I C4 9,00 23,50

c-8 5,00 17,00

C-11 17,60 31,90

C-12 6,00 27,00

C-3 5,50 13,00

C-6 19,20 46,00

[Tpoba 3 C-7 23,50 29,00

3apaBu TPaHUTH C-8 17,00 36,00

c-9 2,90 35,00

c-10 2,20 39,00

IIpoGa 4 C-11 31,90 48,00

3apaBU TPaHUTH C-12 27,00 67,00
3ﬂpaB2pF(;ziIim C-11 48,00 95,00 4




IIPUAOKEHHE Ne 16 TEPEHHO-CHTYAILIHOHEH IIAAH - MECTOIIOAOXEHHE HA ITPOYYBATEAHHUTE COHIOAXH H
EKCIIEPHMEHTAAHOTO B3PHBHO IIOAE
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IIPHAOXKEHHE Ne 2 KOOPAHHATH HA MECTOIIOAOXXEHHETO HA YCTHSITA HA BBPUBHHTE COHIOAXHA
H TEO®POHHUTE HA CEU3MOT'PAPHTE

Touka X Y z Obekr
1 4558517.467| 8561395.877| 443.384| stan02_40
102 4558556.401| 8561483.429( 449.65| sond102
105 4558556.082| 8561486.413| 449.795| sond105
104 4558559.06| 8561486.744| 449.97| sond104
101 4558559.401| 8561483.766( 449.779| sond101
103 4558553.368| 8561483.154( 449.348| sond103
5 4558561.714| 8561433.698( 447.641| stan2_50
7 4558571.815| 8561339.252( 443.338| stan2_145
8 4558522.781| 8561415.076| 443.899| stan01_20
9 4558525.361| 8561424.694| 444.333 tsl
4558530.696| 8561444.016| 445.251 ts2
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INPHAOXEHHE Ne 3 PAKTHYECKH PASCTOSIHHS OT 3APSAOUTE OO 'rEOPOHA HA CEH3MOTI'PAPA

4 44997
445,384 — 444333 44T AT
302 __——___‘—0;}4 +42 ms 53.3
B ———— ¢ +25ms 42ms
324 %éu +17 ma
\'éz 500 ms A
26
oms
TCz \..( 5449.795
445251 447641 o
443.384 AR 532
499 25 t49 ms +1000 ms
su,d—________'_‘_‘—-———f%z +25 ms
508 2 5
si.sx‘ﬁ +17 ms
=" 1000 + 500 ms 1
®  oms 449779
447 641 \i
S0.3
25ms
dakTHuecka | BucoumHa Maca Ha
CoHaam
Etan AbnbouwnHa BOAEH 3apaga 2
Ne m m kg 447 641 449.650
TC1 13.7 6.4 56p.x1.26 s0.2
1 Oms
TC2 13.7 7.0 56p.x1.26
1 9.9 1.2 16.7
2 10.1 1.7 16.7 3
449348
2 3 9.8 1.5 16.7 447 641
a 10.1 1.4 16.7 s04
5 10.1 1.4 16.7 17 ms




IIPUAOKEHHE Ne 4 ITPOTHO3HA CKOPOCT HA B3PHBHO-CEH3MHYHH
BHBPAIIHA OT B3PHBA HA EOJUHHYEH COHIOAXKEH 3APAO C
YBEAHYABAHE HA PABCTOSIHHETO

ANFO
AnameTbp Ha Npob. KOPOHa 76 mm | 89 mm 102 mm | 110 mm
Maca Ha 3apsaaa B 1 coHa,, kg* 34 46 60 69
R K n Vipor [MmM/s]
20 251.1 -1.023 71.52 83.35 95.04 102.28
30 251.1 -1.023 47.24 55.05 62.77 67.56
50 251.1 -1.023 28.01 32.64 37.22 40.06
75 251.1 -1.023 18.50 21.56 24.59 26.46
100 251.1 -1.023 13.78 16.06 18.32 19.71
150 251.1 -1.023 9.10 10.61 12.10 13.02
200 251.1 -1.023 6.78 7.90 9.01 9.70
350 251.1 -1.023 3.83 4.46 5.09 5.47
500 251.1 -1.023 2.66 3.10 3.53 3.80
1000 251.1 -1.023 1.31 1.52 1.74 1.87
EMY/ICMOHHO BB
OnameTbp Ha Npob6. KOPOHaA 76 mm 89 mm 102 mm | 110 mm
Maca Ha 3apsga B 1 coHg,, kg* 45 61 79 92
R K n Vipor [Mm/s]
109.7 118.1
20 251.1 -1.023 82.60 96.25 6 2
30 251.1 -1.023 54.55 63.57 72.49 78.01
50 251.1 -1.023 32.35 37.70 42.99 46.26
75 251.1 -1.023 21.37 24.90 28.39 30.56
100 251.1 -1.023 15.92 18.55 21.15 22.77
150 251.1 -1.023 10.51 12.25 13.97 15.04
200 251.1 -1.023 7.83 9.13 10.41 11.20
350 251.1 -1.023 4.42 5.15 5.87 6.32
500 251.1 -1.023 3.07 3.58 4.08 4.39
1000 251.1 -1.023 1.51 1.76 2.01 2.16

* MacaTra Ha COHAAXKHHUTE 3apsay € U3YHCAeHAa IIPpU BHCOYHHA Ha
crpriaaoro 10 m npu npeyababaBade 0,33.W. AunugTa Ha Hall-MaAKo
cprpoTuBaeHHEe W e IIpueTa 10 YyCpeaHEeHHU NaHHHU.




IIPUAOXEHHE Ne S IIPO'HO3HA CKOPOCT HA B3PHBHO-CEH3MHYHH
BHBPAIIMK OT B3PHBA HA EAJVNHHUYEH CPEOOTOYEH 3APSALN C
YBEAHYABAHE HA PABCTOSIHHETO

ANFO CpepoTtoueH 3apag -Qm*15*d
OnameTbp Ha nNpob.
KOpOHa 76 mm 89 mm 102 mm 110 mm
Maca Ha 3apagasl
coHa,., kg 4.5 7.3 10.9 13.7
R K n Vipor [Mm/s]
20 251.1 -1.023 25.35 32.30 39.82 44.71
30 251.1 -1.023 16.75 21.34 26.30 29.53
50 251.1 -1.023 9.93 12.65 15.60 17.51
75 251.1 -1.023 6.56 8.36 10.30 11.57
100 251.1 -1.023 4.89 6.23 7.67 8.62

EMY/ICMOHHO BB CpepoToyeH 3apsag - Qm*15*d

OnameTbp Ha nNpob.
KOpOHa 76 mm 89 mm 102 mm 110 mm

Maca Ha 3apagasl
coHg,., kg 6.0 9.6 14.5 18.2

R K n Vrpor [Mm/s]

20 251.1 -1.023 29.28 37.31 45.99 51.64
30 251.1 -1.023 19.34 24.64 30.37 34.10
50 2511 -1.023 11.47 14.61 18.01 20.22
75 251.1 -1.023 7.57 9.65 11.90 13.36
100 251.1 -1.023 5.64 7.19 8.86 9.95

Qm — AMHeMHa Maca Ha 3apgna, kg/m
d - mnameTHpP HA COHOAXKa, m
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